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Digital Formations: Constructing 

an Object of Study 

ROBERT LATHAM AND SASKIA SA S SEN 

COMPUTER-CENTERED NETWORKS and technologies are res haping social 
relations and constituting new social domains. These transformations as­
sume multiple forms and involve diverse actors. In this volume we focus 
on a particular set of instances: communication and information struc­
tures largely constituted in electronic space. Examples are el ectronic mar­
kets, Internet-based large-scale conversations, knowledge spaces arising 
out of ncrworks of nongovernmental organizations (NGOs), and early 
conflict warning systems, among others. Such srruclUres result from var­
ious mixes of computer-centered technologies and the broad range of so­
cial contexts that provide the utility logics, substantive rationalities, and 
cultural meanings for much of what happens in these electronicspaces. In 
this regard, the electronic spaces that concern us in this volume are social. 
Digital formation is the construct we use to designate these specific types 
of information and communication structures. Digital formations are to 
be distinguished from digital technology tout court; not a 11 digital net­
works are digital formations. 

This volume seeks, then, to advance research that is at th e intersection 
of what we might simplify as technology and society. We do not assume 
that technology and society are actually separate entities, a nd we accept 
many of the propositions in the critical social science literature tha t posit 
that technology is one particular instantiation of society-society frozen, 
that is, one moment in a trajectory that once might have been experi enced 
as simply social (Latour 1991). W irhout losing rhis critical srance, we 
want, nonetheless, to capture the distinctiveness and varia ble weight of 
"technology" and to develop analytic categories tb.at allow us to examine 
the complex imbrications berween the outcome of society that we call 
technology and the social, economic, political, and cultu ral dynamics 
through which relations and domains are constituted. Muc h rIdes i n  so­
cial analyses of IT on the category of "newness," and this volume is no 
exception. We believe we are looking at formations that have not existed 
before, and we mean this to imply two things: that the forms we re not 
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present in a given social context before, and that the formations in ques­
tion are novel social forms. 

That these are novel forms implies that we are looking at entities that 
are likely in the early-if not initial-stages of formation. We are not 
claiming this status for IT itself. Beniger (1986) underscores that the re­
flexive development and organization of complex IT-based formations is 
discernible as early as the nineteenth century.' Rather, we attach this sta­
tus to the emergence of a wide range of formations of varying scales that 
depend on digital technologies, cross a variety of borders (national or oth­
erwise), and engender a diverse array of spatial, organizational, and in­
teractive practices. 

The set of cases explored in the chapters that follow is meant to give 
readers a sense of that range and to cover topics that have been consid­
ered important to the social analysis of IT, especially as it bears on trans­
boundary phenomena, including transnational civil society, transbound­
ary public spheres, global finance, transnational corporate networks, 
global technological diffusion, regional integration, and international 
economic development. There has been no attempt to be comprehensive, 
however.2 What joins the chapters is not only the effort to capture con­
stirutive and transformative processes, but also concerns with design and 
social purpose. 

Locating a New Field of Inquiry 

One of the distinct capabilities of these technologies when it comes to the 
communication and information structures that concern us in this volume 
is the rescaling of social relations and domains. What has tended to op­
erate or be nested at local scales can now move to global scales, and global 
relations and domains can now, in turn, more easily become directly ar­
ticulated with thick local settings. In both types of dynamics, the rescal­
ing can bypass the administrative and institutional appararus of the na­
tional level, still the most developed scalar condition. As a result of the 
growing presence and use of these technologies, an increasing range of so­
cial relations and domains have become de facto trans boundary. It need 
not be this way, and indeed many of these digital formations are not, but 
the trend is definitely toward expanding the world of trans boundary re-

1 Another significant historical analysis that is U.S. focused is Chandler and Cortada 
(2000). 

2 One noticeable omission is the security sphere. But see the related SSRC-sponsored vol­
ume, Bombs and Bandwidth (Latham 2003), which focuses exclusively on this realm. Fur­
ther;, a new SSRC volume on global civil society and the Internet is in progress (edited by 
Jon Anderson, Jodi Dean. and Geert Lovink). 
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lations and domains. This trend is evident in this volume, where even dig· 
ital formations that need not be trans boundary, such as large-scale con­
versations or knowledge spaces, wind up being so directly or indirectly. 

We are, then, seeing the transnationalizing of a growing range of local 
or national relations and domains, as well as the formation of new ones. 
Such transformations enable nonstate actors to enter international arenas 
once exclusive to states and the formal interstate system. This is well il· 
lustrated by specific features of the growing numbers and types of inter· 
national nongovernmental organizations, global business alliances, and 
diasporic networks. These transformations have also furthered the for· 
mation of new types of spaces constituted partly through cross-border ac· 
tors and transactions. All of this partly reconstitutes the world of cross­
border relations and takes this world beyond formulations common in the 
specialized literature on international relations. 

To some extent these transformations in the world of cross-border re­
lations are overdetermined in that they entail multiple causalities and con­
tingencies. This volume's focus on computer-based interactive technolo· 
gies and networks does not presume to posit a single causality. What we 
refer to below for short as sociodigitization is deeply imbricated with 
other dynamics.3 In some cases sociodigitization is "derivative"-a mere 
instrumentality of these dynamics-but in others it is "transformative"­
by reshaping social relations-and even "constitutive"-by producing 
new social domains of action. Yet even when derivative, sociodigitization 
is contributing to the rescaling of a variety of processes with the resulting 
implications for territorial boundaries, national regulatory frames, and 
cross-border relations. The outcome is a set of changes in the scope, ex­
clusivity, and competence of state authority over its territory, and, more 
generally, the place of interstate relations in the expanding world 01 cros,­
border relations. 

An organizing assumption in this volume and in the larger Social Sci­
ence Research Council (SSRC) project on information technologies to 
which it contributes is that these new conditions have implications lor t he­
ory and for politics.- The social sciences are not well prepared to take on 
these developments. The discipline that has had cross-border relations at 
its core, international relations, remains mostly focused on the logic of re­
lations between states and has not generally treated communication and 
information as essential to analysis. Exceptions to the state-centric focus 
in IR include work on transnational relations (Nye and Keohane 1971), 

3 Sociodigitization, as defined below, is the process whereby activities and their histories 
in a social domain are drawn up into digital codes, databases, images, and text. 

4 In particular. the SSRC program, IT and Internarional Cooperation. See WWW.ssfc.org! 
programs/iric. 
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which assumes new relevance under current conditions. S Also warranting 
greater attention is pioneering work incorporating information and com­
munications (Deutsch 1953, 1957; Jervis 1976) and more recent research 
and analysis that focuses on information technologies.6 However, this 
work cannot quite fully encompass today's multiplication of nonstate ac­
tors and new conditions in trans boundary cooperation and conflict. 

An alternative line of scholarship is centered on the technical proper­
ties of the new technologies and their capaciries for producing change.' 
These technologies increasingly dominate explanations of contemporary 
change and development, with technology seen as the impetus for the 
most fundamental social trends and transformations.8 Such explanations 
also tend to understand these technologies exclusively in terms of techni­
cal properties and to construct the relation to the social world as One of 
applications and impacts. 

Neither theorizations centered on the stare nor those centered on tech­
nology as the key explanatory variable can adequately capture the trans­
formations in the world of cross-border relations that concern us in this 
volume. Understanding the place of these new computer-centered net­
works and technologies from a social science perspective requires avoid­
ing a purely technological interpretation and recognizing the embedded­
ness of these technologies and their varia ble outcomes for different 
economic, political, and social orders. 

Confining interpretation to the properties of these technologies neu­
tralizes or renders invisible the social conditions and practices, place­
boundedness, and thick environments within and through which these 
technologies operate. Such readings also lead, ironically, to a continuing 
reliance on analytic categorizations that were developed under other spa­
tial and temporal conditions, that is, conditions preceding the current dig­
ital era. Thus the tendency is to conceive of the digital as simply and ex­
clusively digital, and the nondigital (whether represented in terms of the 
physical/material or the actual, all problematic thougb common concep-

5 Of note is the special issue of Milleniurn: Journtll of International Relations on Terri­
torialities, Identities, and Movement in International Relations (1999). 

6 See, for example, Choucri (2000). Deibert (2000), Der Deriao (2001), Laguerre (2000), 
and Wilson (2004). 

7 Latham (2DOl) offcrs a fuUer discussion of ways that newness has figured iDeo analy­
ses of IT and social change. 

• For critical examinations tbat reveal particular shortcomings of technology-driven ex­
planations see, e.g. Wajcman (2002), Loader (1998), Nettime (1997), Hargittai (1998). and 
more generally Latour (1987), Munker and Roesler (1997J. Mackenzie (1999), and Mac­
kenzie and Wajcman (1999). For a critique by "technologists" of such technology-driven 
explanations, see Brown and Duguid (2000). 
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tions) as simply and exclusively nondigital. These either/or categoriza­
tions filter out alternative conceptualizations, thereby precluding a more 
complex reading of the intersection and interaction of digitization with 
social, other material, and place-bound conditions. Another consequence 
of this type of reading is to assume that a new technology will ipso facto 
replace all older technologies that are less efficient, or slower, at execut­
ing the tasks the new technology is best at. We know that historically this 
is not the case. 

Nonetheless, it is imponant for our effort to recognize the specific capac­
ities of digital technologies.9 They are central to the emergence of new in­
formation and communication structures and the transformation of ex­
isting ones.' 0 In their digitized form, these structures exhibit dynamic> of 
their own that derive from technological capacities that enable specific 
patterns of interaction. These technology-driven patterns are, then, en­
dogenous to these digitized structures rather than the product of an ex­
ogenous context such as the interstate system. Among such patterns are 
the simultaneiry of information exchange, capacity for electronic storage 
and memory, in combination with the new possibilities for access and dis­
semination that characterize tbe Internet and other computer-centered in­
formation systems." 

These technical capacities can cbange the relationship between infor­
mation and a broad range of entities and conditions. For instance, new 
resources and capabilities are being created for NGOs and other pnvate 

, There are important types of computer technology that we are not addreSSing in this 
volume, notably robotics, data processing, and virtual reality. 

10 Studies of new or transforming structures have typically focused on various dimen­
sions of social life, including individual identity, community, social development, work, pol­
itics, and economic organization. Illustrative are Webster (1995), May (2002), 3fld of 
course Castells (1996), ,he latter being mainly focused on socioeconomic change. Nott 
tbat much of this literature is anchored in the notion that modern societies are transform· 
ing into information societies driven by an informarion revolution. This sort of thinking 
caught on in the early 19705, and a particularly notable statement is BeH (1973). Among 
the structures that are seen as developing through and around the use of these technologies 
are Mvirtual communities," "virtual corporations," and multi-user-domains (MUDS). On 
communities, see Smirh and Kollock (1998); on virtual corporations, see tht iournal at 
www.virtual-organization.netj and on MUDs, among oIher virtual social foems. see Turkle 
(1995). 

11 For most producers and consumers of research On IT, knowledge begins and ends with 
the Internet. While the Internet is crucial to tbe developmenr of digital formations. in and 
of itself it is not a formation but, as conveyed in the chapter by Latham, a global commu· 
nication system that comprises myriad electronic nerworks. These networks, in turn. arc the 
underlying platforms for digital formations. Bur a digital network need not be part of the 
open Internet tied to e-mail and the World Wide Web if it is a private network as considered 
by Ernst and Sassen. 
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associations via web pages and document storage (Garcia, this volume). 
This matters because groups, particularly when involved in contestational 
politics, can use these information resources to

.
challenge certain kinds of 

interpretations of developments, events, or pohcles. Such challenges lead 
to new knowledge spaces (Bach and Stark). Groups, such as diasporas 
connected to zones of conllict, can construct their histories and make 
them accessible to insiders and outsiders. These possibilities, in turn, 
prompt a reexamination of assumptions about the role of "knowledge" 
circulating within and across groups in the shaping of intergroup coop­
eration or conllict (Alker). Technology here makes it easier to trace the 
history of interactions and events, which in turn has implications for rec­
iprocity and repeated strategic interaction. When it comes to major eco­
nomic actors such as transnational corporations, the typically private 
information systems offer whole new organizational and managerial ca­
pabilities, such as the global llagship networks examined by Ern�t. 

. From a social science perspective, as compared to a purely engmeenng 
one, such digitized information and communication structures and dy­
namics-what we call digital formations-filter and are gIven mearung 
by social logics. By social logics we intend to refer to a broad range of 
conditions, actors, and projects, including specific utility logics of users as 
well as the substantive rationalities of institutional and ideational orders. 
The distinctiveness of digital formations can contribute to the rise of so­
cial relations and domains that would otherwise be absent. Examples of 
such distinctive structurations in our volume are open source software 
communities (Weber), the formation of digitally based large-scale con­
versations (Sack), new types of public spheres (Cederman and Kraus), cer­
tain types of early warning systems (Alker), and electronic markets for 
capital (Sassen). 

The presence of social logics in the structuring of these formations 
means, from a social science perspective, that the technical capacities of 
these new technologies get deployed or used in ways that are uneven and 
contradictory within diverse digital formations. They unfold in particular 
contexts and evince both variability and specificity. Digital formations, as 
we define them here, do not exist as purely technological events. This, in 
turn, makes it difficult to generalize their transformative and constitutive 
outcomes. Variability and specificity are crucial dimensions emerging 
from the diverse foci of analysis in the volume. The choice of chapters 
seeks to address this as each focuses in great detail on a different subjecr. 
While variability and specificity make generalization difficult, detailed 
study can illuminate patterns and structures helpful in hypothesizing fu­
ture trends and in developing agendas for research and analysis as IT con­
tinues to evolve. 

The uneven and often contradictory character of these technologies and 
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their associated information and communication structures a Iso lead us 
to posit that these technologies should not be viewed SImply a S factor .en­
dowments. This type of view is present in much olthe literature, often llTI­
pllcidy, and represent� these technologies as a function of t�e attribu tes 
of a region such as AsIa or an actor such as an NGO-rangIng from re­
gions and actors fully endowed, or with full access, to those ""Ithout ac­
cess. Rather, we recognize that any given region or actor can be aSSOCl­
ated with uneven or inconsisrenr technological capacities. Cederman a nd 
Kraus make clear that even in wired Europe, attempts to conSTruct a rich 
communicative space confront the limits of online public engagement. 

Variability also emerges because the deployment and diffusi on of these 
technologies is shaped by the diverse operational logics of social forn-.s, 
including prominently states and markets. For instance, rechnologies re­
lating to the Internet, satellite surveillance, and data banks can be strong 1 y 
associated with cooperative policies and practices (e.g., trans border ac­
cess to IT infrastructures, data, and human capital, greater tra nsparency, 
the formation or strengthening of trans boundary public spheres) or th ey 
can be linked to conflict (e.g., applications ofIT in the military, the iden­
tity politics of ethnic groups involved in violent conflicts, rhe confront:a­
tional politics of activists, and the competition for sectoral econ omit dOITl­
inance among large transnational corporations). 

Variability is also a function of unintended consequences. Guth.-ie 
shows us how the state-controlled development of an IT indus trial sector 
in China had the effect of setting in motion processes of change not fore­
seen by any of the players involved, most importantly a trend toward re­
ducing some aspects of state authority as networked individ uals could 
gain access to information about foreign models of economic develop­
ment. Developing the industrial side of these technologies had t he perha ps 
ironic effect of altering-if ever so minimally-the position 0 f individ u­
als toward the state. 

The concepts that have been central to work on cooperation and con­
flict-such as alliances, regimes, and institutions-may not analytically 
capture what some of these types of communication systems are. The In­
ternet illustrates this well. For instance, it has some of the features through 
which we specify institutions-in this case a transn ational institution. It 
is so in the sense that there is a ser of rules, compliance procedures, and 
norms that shape human action. But with its varied uses and forms of in­
formation, the Internet is also more than an institution: it is worthy of 
study as a global phenomenon in its own right, with interesting Implica­
tions for cross-border relations (Larham).12 

12 The uniqueness of me Internet (compared to the telephone, telegraph, or rclevisie>n) 
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In brief, there is considerable diversity in the types of actors and logics 
that constitute communication and information structures. Their en­
dogenous technical properties vary as do their endogenized social logics. 
Recapitulating the above, we identify at least three sets of implications for 
their study from a social science perspective. One is the difficulty of pre­
diction in a domain of contradictory and uneven patterns and processes, 
a fact that may help undermine various types of regimes for control and 
governance. A second implication is that these systems have endogenous 
capabilities that may enable them to escape partly the conditioning of ex­
isting systems, such as the interstate system, and transform these or con­
stitute whole new domains. A third implication is that communication 
and information structures need to be treated as distinct from informa­
tion technology. That is, the first are human "habitats" or ecologies an­
chored in the social relations associated with public spheres, networks, 
organizations, and markets.ll They are therefore not subsumed by or re­
ducible to the technology that helps make them possible. 

Digital Formations: Constituting an Object of Study 

Methodologically, the types of concerns present in this volume require us 
to go beyond the notion that understanding these technologies can be re­
duced to the question of impacts.14 That is, impacts are only one of sev­
eral forms of intersection of society and technology-understood in the 
qualified sense discussed above. Other forms of intersection have to do 
with the constitution of whole new sociotechnical relations and do­
mains-digital formations-that in turn need to be constructed as objects 
of study. This means examining the specific ways in which these tech­
nologies are embedded in often very specialized and distinct contexts. And 
it requires examining the mediating cultures that organize the relation be­
tween these technologies and users, where we might think of matters as 
diverse as gendering or the utility logics that organize use. Because they 
are specific, these mediating cultures can be highly diverse; for example, 
when the objective is control and surveillance, the practices and disposi-

rests on a combination of (1) ready-at-hand storage capacity foe documents; (2) diffuse net­
works of communication and interactivity (including many-to-many rather than just onc­
t()-one or one-to-many); (3) slmuJeaneou5 access and interacriviry produced by 1 and 2. The 
first factor may seem trivial at first, but it should be noted that the capacity to Store dara 
and documents of political impoct to wide bodies of actors was a virtual monopoly of the 
state (government archives) librari6) data bases such as tax rolls, etc). 

13 For an exploration of the concept of "information ecologies" see Nardi and O'Day 
(1999). 

1'" We see this as consislent wilh the analytical frame in Caste1ls (1996). 
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tions involved are likely to be different from those involved in using < lec­
tronic markets or eogaging in large-scale computer-based conversations. 

The search for impacts means framing analysis in terms of indepencIent 
and dependent variables, which is by far the most common approacr .. in 
the social sciences. Our understanding that these technologies a re par"t: of 
transformacive and even constitutive processes means we cannot cC!I£ine 
the analytic development of this field of inquiry to that type of frami> ng. 
We also need to develop analytic categories able to capture iormao<:lns 
that incorporate what would be conceived of as mutually exclu sive c <>n­
ditions or attributes in tbe independent-dependent variable framing. rhis 
is what we intend for the construct, digital formation. 

The construct obviously builds on the concept of social form and the 
process of formation. Tbe term "social form n is meant to convey thar d ig­
ital formations have ontological status as social "things" (with cohere_TlCe 
and endurance), but not as fixed units whose attributes are pregivef1 to 
analysis. 15 We are adopting a relational perspective that emphasizes t],at 
forms emerge in and through complex social processes and changing re-
I · 16 B f . allons. y ormatIOn we mean to imply four things. These forms are, 
as mentioned above, in the early stages of development. Second, their 
emergence is not likely to be signaled by some sort of founding event, Eor­
mal constitution, or charter, but by a mix of informal elements rang: ing 
from network blueprints (see Latham) to manifestos (Weber). Third, they 
will tend toward a developing and variable structure and nature bera -use 
a.

ny social form is subject to changes in relevant contexts, agents, rela­
ttons, and logics from one time to the next or one instantiation ro the n ext 
(across different times and places). Finally, our understanding of dig j tal 
formations is nascent and will change considerably as analyses of eJ< ist­
iog and newly emerging formations cumulate. 

As that understanding begins to develop, we will need to think through 
strategies for delineating, however contingently, general categories of Eor­

mations and their corresponding instantiations. How will we know we hoa ve 
the right categories in place? Are research networks, knowledge comrm.1 ni­

ties, and electronic markets, for instance, the right categories? How far up 
in generality or far down in specificity does one go? How will we idenl:ify 
the trajectories of change in categories? On what terms and with what ba sis 
of confidence should we generalize from individual cases and categori es? 
These are important questions because their pursuit will open the wav for 
comparisons across types and cases and for the identification of over�rc::h­
ing logics and patterns relevant beyond digital formations. 

15 Coherence and endurance as important qualities for marking the e"ist((I(;t of a m. cial 
form is mentioned by Abban (1995). 

16 See Tilly (1995), Emirbayer (1997), and Cederman (2002) foe discllssions of '1::his 
perspective. 
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How would you recognize a digital formation if you encountered one? 
As we emphasized in the discussion above, you should be able to identify 
a coherent configuration of organization, space, and interaction. By or­
ganization we mean the ordering of practices (e.g., via rules and roles), 
content (data, images), and relations among actors (individual, collective, 
and even machine).17 By interaction we mean the flow of exchange and 
transmission among actors.'8 And by space we mean the electronic stag­
ing of the substance (or content) and social relations at play in a digital 
formation. 

These three dimensions of formation (organizing/interacting/spatializing) 
are of course overlapping and mutually constitutive: space is organized; 
organization is spatial and interactive; interaction requires organization; 
and interaction produces spaces. This imbrication among dimensions 
brings coherence and identity to a formation. 

Of the three dimensions, space is likely to be the most troubling to 
readers. Organization and interaction are common conceptual tools in 
social analysis. Space is less familiae, and the electronic space associated 
with digital formations is even more so because it is not primarily geo­
corporeal in nature. In thinking about electronic space, we can build on 
the two main ways the broader categoty of social space is understood: as 
the lived environment of social artifacts (homes, factories, schools, etc.) 
and as the expansive range of realized and potential relations and ac­
tions that can unfold in and across such environments.'9 Instead of geo­
corporeal social artifacts, electronic space is composed of picto-textual 
social artifacts embodied in electronic stagings of texts, images, and graph­
ics through software and hardware.2o A range of realized and potential 
relations and actions is opened up to produce electronic space. Manifes­
tations of such relations are found in the linking, searching, and interact­
ing described by Bach and Stark,21 

17 Bach and 5cark employ the argument associated with Bruno Latour (1987) thar ma� 
chines can be nodes in a network. 

18 By inrcracrion we do not mean to imply parity and symmetry in flows and exchange. 
We need not go as far as Lev Manovich (2001: 55-58) in rejecting use of the term because 
it can be taken (0 denote symmetry. 

19 The most developed work on social space is Lefebvre (1974, su esp. pp. 33-S9). Ob� 
viously. the issues at stake in the concept are far more complex tban we can give justice to 
in this meagu context. Stt here also the work of Poster (1997). 

20 This is a departure from the usual practice of describing electronic space as either vir­
tual or cybet. We would save the term virtual to describe a type of picto-textual spatializa­
cion where geo-corporealicy is staged electronically. To explore this form of picto-textual 
space. see Badield and Furness (1995). While "cyber" is a popular adjective, it does not help 
us here gain a sense of the character of space. It also refers back to conrrol via feedback 
schema-as in cybernetics. This does not mean the term should nOt be applied [0 artifacts 
where control is paramount, such as in virtual reality. See Benedikt (1991) for some thought­
ful essays united under this term. 
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The picto-textual dimension of electronic space emphasizes the materi­
alization and visualization of the digital that depends on a mix of screens, 
logics of sequencing, and graphic presentations of text and images. The 
use of the term staging-borrowed from tbe theater and the military-is 
meant to convey the putting into order and motion of semanric configu­
rations. Staging implies a coordination of views, visualizations, and nar­
rations that unfold in time, put in place for public or private effect and 
teadiness for further movement and action.22 Software, as Garcia and 
Sack stress, is obviously the key factor since there is not a great deal of 
variation in the hard infrastructure of such staging so far (such as screens 
of one form or another on your desk, at hand, or in your goggles). 

Spatialization is shaped by organization and interaction. At the most 
obvious level, staging itself is an organization of presentation and narra­
tion. A less obvious instance is the organization of bodies of data and 
knowledge-and the relations between such bodies (see Ernst). There is 
also the organization of actions and practices within digital formations 
that have spatial implications (from downloading and file sharing to open 
source code distribution), as well as the organization of access that brings 
in or keeps out various actors and participants (see Sassen). 

The latter bears on interaction and space understood as the realm of 
possible relations. Webs of exchange in tightly bounded, highly structured 
networks-as in Ernst's GFNs or Sassen's electronic markets-yield a 
spatiality that can take form as nacrow channels of connectivity, wheee 
the options for sanctioned actions might be quite rich, but possibilities for 
disruptive interventions and actions are quite limited. On the other hand, 
the large-scale conversations analyzed by Sack Or knowledge communi­
ties discussed by Bach and Stark produce a quite different space, which 
takes form more as a relatively open, loosely configured, discursive field 
susceptible to interventions that constitute serious breaks or ruptures, but 
which are more simple in nature compared to more highly structured and 
narrow spaces.23 

2.1. CE. laurel (1993) for the development of the theater-computer analogy. We do not, 
however, seek to go as far as making the connection to theater in tOtO, but only (0 the ac­
tivity of staging. (laurel is particularly focused on the dramatic aspects of "life on screen" 
such as MUDs.) As Sennett (19n: 34-42, 313) points out, the metaphor of "soci� as the­
ater" is old. Some of the twentieth-century applications, Sennett argues-such as in the work 
of Erving Coffman (1959), where roles and social drama are emphasized-fend to take the 
social contex:t and strucrure [hat produce the drama and roles for granted. As a result, the 
analysis, however insightful, tends to be conservative and narrOw. Since this volume is fo­
cused on how and why digital formations come into place and with what political, social, 
and economic implications, we believe we avoid this pitfall. 

23 This is a classic rrade-off between thick but highly bounded worlds and thin but open 
ones (Walzer 1994). Sack addresses the importance of breaks in meaning in shaping the 
cours� �f c�
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It is important to emphasize that digital formations as such are not re­
ducible to electronic networks or to social networks more generally. On 
one level, digital formations subsume borh kinds of networks.24 Elec­
tronic networks-which are sets of nodes, software, and technologies of 
transmission-are the part of the material manifestation of digital for­
mations. IT-based social networks, composed of patterns and structures 
of social interaction, in turn represent Dne, albeit impDrtant, aspect of dig­
ital formations. On anorher level, a network, as a complex ensemble of 
not just interaction but space and organization, can represent one type of 
digital formation, as can a digitally based public sphere, community, or 
market. The network as type of digital formation appears, for example, 
in Latham's chapter-which focuses on the emergence Df the Internet as 
the glDbal cDmputer-based cDmmunication system-where it takes shape 
in the many research networks that arose around the project Df develDp­
ing digital netwDrking technoIDgy.2S These research netwDrks entailed 
more than just sets of electronic nodes and connections (although rhey en­
tailed that as well). Computer networks such as the Arpanet constituted 
electronic spaces, modes of organization among institutions and resources 
(both material and knowledge), and webs (or networks) of interaction 
among researchers.26 

In some cases an ensemble of space, organization, and interaction Dn the 
Internet constitutes not just a network but a community. Community, es­
pecially as rhought about in electronic terms, is a complicated matter, but 

rial contcxts"-where things can literally break down-that open the way for transforma­
tion. There is also interesting resonance with the features of thin and thick networks speci­
fi.d by Granov.".r (1983). 

2" We refer here only to social networks that are relevant to digital formations, and not 
to all social networks per sc. 

11 Sociologists who do nerwork analysis couJd accuse us of using the (erm network in a 
loose, metaphorical way. Howevu, the employment of the term here is useful to distinguish 
a cypc of formation emerging Out of conligurations of direct and indirect connection among 
elements; a space that is shaped by those configurations (that is, by the channels of trans­
mission and interaction); and logics of organization that arise in the ordering of relations 
and resources among elements. Besides Latham, see the chapters by Alker, Ernst, and Gar� 
cia. The point is to be able to contrast a network type of formation with other types such 
as electronic communities or markets. Overlap between cypes can be understood in two 
ways. One way is as a Venn diagram, where some networks. for example, shade over ineo 
a community form. The other way is as intertwinement because, as JUSt poimcd Out, any 
digital formation involves electronic and social networks. Neither sort of overlap justifies 
reduction of all formations to the network form. We are trapped by the sediment of a soci­
ological language that only helps us make distinctions cbat are ultimately clumsy. 

26 The use of the term electronic space is based on Sassen (1998: chap. 9). Although some 
people associate electronic space with media such as television, it is used here as it relates to 
digital formations rather than mass media. 
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we take it to mean that configurations of space, organization, and In ter­
action sustain a common identity around shared goals and reciprocal re­
lations among participants, and that such identity, goals, and reciprocity 
a.re an important and substantive aspect of each Df participant'S life, prD­
fessional or personal.27 While it might be the case rhat the experts in­
volved in developing the Arpanet in the end constituted a professional 
community (not just a research network), the concept of community can 
clearly be applied to the open source movement, and Weber in his chap­
tor adopts it explicitly. As Weber pDints out, the Internet was essentia I tD 
the rise of the open source communities he analyzes as the communica­
tion medium of access, exchange, and interaction. Open source commu� 
nities as digital formations take shape in the organizatiDnal logics of col­
l'ective software production (analyzed in detail by Weber), the webs of 
interaction across wide geographical expanses, the constellation Df sites 
and electronic postings that cDnstitute the electronic space within which 
participants operate as code and ideas are exchanged. 

Also using the category of community are Bach and Stark, who apply 
it to a type of digital formation they label "knDwledge communities. n 

They explore how such "knowledge cDmmunities" emerge around the 
activities of NGOs. In contrast to the production of software, N GO 
knowledge communities, composed mostly of activists, are organ; zed 
a .. ound the pursuit and exchange Df knDwledge about variDus area s Df 
human development and security, from economic development to mi­
nority rights. Bach and Stark consider how new social networks, orga­
nizational forms, and spaces are constituted thrDugh the practices of 
knowledge production and exchange, especially as tied to the activi ties 
of linking, searching, and interaction that are familiar ways of  moving 
through the Internet. They argue that such otherwise simple practices can 
be associated with the rise of unprecedented connections among actors 
(webs of interactiDn), forms of deliberative associations (organization), 
and knowledge spaces that they contend are part of a transformation of 
global political life. 

Sack also considers how a digital formation can emerge around the ex­
change of ideas. "Very large-scale conversations" (VLSCs) are quite Ii ter­
ally conversations that unfold around a given topic involving a relati vely 
large number of participants. Typically these conversations, which can be 
transnational in scale, manifest in forums, mail lists, and newsgroups. 
Sack shows that these innocent-looking fDrms actually involve a complex 
jntersection of interpersonal networks, thematic organization, and idea­
tional relationships that together yield an architecture of discursive space. 

27 This definition is consistent with those of analysts such as Wellman and GuHa (1999), 
Smith and Kollock (1998), and Calhoun (1998). 



14 R O B E R T  LATHAM A N D  S A S K IA S A S S  E N  

He thinks through the different ways that a VLSC can institutionalize lin­
guistic meaning and "common sense" (a form of knowledge) and of 
course be shaped by linguistic institutions that form the context of dis­
course within a VLSC. 

The production of meaning, histories, stories, themes, and knowledge 
is also cenccal to the digital formation examined by A1ker. He analyzes the 
design of digital information networks for the linked conflict early warn­
ing efforts of experts in various institutional settings from NGOs to in­
tergovernmental organizations. These networks are meant to serve as ex� 
pert information systems, the capacity of which to store and distribute 
case histories would allow for the rewriting of interpretations of conflicts 
and the conditions of conflict-as ideas evolve, new data is introduced, 
or new connections are established. These information networks are 
meant to constitute unique spaces of knowledge, organizations of data, 
and networks of interaction among practitioners that can exploit the col­
laborative power of contested and alternative views of deadly conflicts to 
produce better early warning practices. 

A far more familiar application of digital information systems is de­
tailed by Ernst in an exploration of a digital formation he calls "global 
flagship networks (GFNs)." These networks link and coordinate a set of 
far-flung firms and suppliers-around a global flagship firm-collabo­
rating in R & D, production, distribution, and marketing through the ex­
change of knowledge ahout these economic activities. Database sharing, 
conferencing, e-mail, and control mechanisms are among the activities 
found on these networks. Across the electronic space of GFNs, whole new 
ways of organizing economic cooperation are emerging, along with new 
logics of interaction among a diversity of actors. By looking at GFNs, 
Ernst is able to move beyond the usual claims about flexible production 
and virtual corporations that have occupied reflections on economic glob­
alization to uncover tensions among network actors, the generation of 
new hierarchies, and the limits of network strategies. 

Another feature of economic globalization is the rise of massive elec­
tronic financial markets for credit, currency, equity, and commodity fu­
tures. Sassen seeks to specify the difference that digital networks and the 
digitizing of financial instruments make to transboundaty financial mar­
kets that have been part of modern capitalism since its beginnings. What 
is new about the type of digital formations usually referred to as electronic 
markets is not only their much noted speed of operation and scale of con­
nectivity. Perhaps more striking is the extent to which in such markets 
complex financial instruments have been developed to guide decision­
making, based on powerful computer processing and algorithms. This in 
turn has opened the way for an explosion in financial innovations, most 

INTR O D U C T I O N  15 

famously in the area of derivatives. Sassen contrasts the powerful and re­
source-rich world around global financial markets with the attempts-o f 
chief concern in Bach and Stark-in the resource-poor world of acrivisrs, 
especially in the global South, to amplify their political effectiveness 

through global digital networks. Sassen's contrast underscores how simi­
I"r tendencies toward interconnectivity and decentralized access can be 
associated with quite diverse types of formations because of differences 
regarding who and what is mobilized. 

The disparity between centers and peripheries is what Garcia studies in 
her chapter. She explores the possibility that digital formations such a s  
"virtual industrial districts" could be designed based on rural networks 
that would allow rural communities to agglomerate reSOurces ( knowledge 
and material) to overcome their historical disadvantages relative to cities. 
Electronic networking holds out considerable hope to rural areas that are 
sparsely populated and therefore do not enjoy the advantages of urban re­
source concentration, a sharp contrast with the flagship networks exam­
ined by Ernst. It will be necessary, Garcia argues, for these networks to be 
"decentrally" organized and inclusively interactive. Further, and crucially, 
these networks will have to be based on the imaginative construction of 
electronic spaces through innovative software development that, in effecc, 
produces virtual cities. 

The design of information technologies to integrate wide geographical 
regions is not limited to the economic realm. Cederrnan and Kraus con­
cenccate on the effort of the European Union to construct a "commu­
nicative space" that would provide a democratic political realm, if not 
public sphere, for their Union. The hope is that within such a space in ­
formation can be accessed and disseminated, conversational networks 
around policies initiated, and decisions influenced by such processes. The 
authors examine the assumptions underlying such an ambitious digital 
formation, drawing on an analysis of the rise of national polities. They 
force us to contemplate whether or not digital formations are relevant to 
such large-scale political projects, the vast stakes of which are defined up­
front by designers. In contrast, tbe purposes of the very large-scale con­
versations examined by Sack seem to emerge organically. 

Finally, Guthrie squarely confronts the relations between many of the 
digital formations mentioned above and the national polity-in his case 
China-not just as a model of formation, but as a field of transforma­
tion. Emerging networks of firms, knowledge communities among ac­
tivists and educational institutions, and electronic social networks are 
among the formations touched on by Guthrie in his detailed analysis of 
effects on sovereignty, economic cbange, and tbe development of Chinese 
civil society. 
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Sociodigitization 

There is nothing unique about digital formations being constituted by 
configurations of organization, interaction, and space. The same could be 
said abollt households, corporations, cities, states, nations, empires, or a 
dozen other social entities that populate modernity. What distinguishes 
digital formations besides their newness (as defined above) is their basis 
in digital technology. While a corporation, for example, can digitize its 
operations to a great extent, it is only when it becomes a "virtual cor­
poration" that it can be said to owe its existence to the digital. In con­
trast, the global flagship networks portrayed by Ernst from the start are 
founded on digital technologies. We can imagine a GFN organized around 
nondigital information technologies, but it would no longer have the dis­
tinctive qualities that digitization entails, as we outlined above, and no 
longer represent a digital formation. 

The fact that digital formations are grounded in information technolo­
gies raises the question of the relationship between the digital and nondig­
ital. Central to this volume is the notion that it is not enough to focus on 
the digital. Crucial are the contexts and fields of social life, from finance 
to the environment of which digital formations are a part. Indeed, what 
is especially interesting about Ernst's chapter is not necessarily the work­
ings of GFNs per se, but their relationship to the corporations and 
economies with which they are imbricated. Viewed in this way, the process 
of digital formation depends on the dynamics at play in the links between 
the digital and nondigital. 

We believe the best way to view that process is through a concept we 
call "sociodigitization." This denotes the rendering of facets of social and 
political life in a digital form. These facets can vary from discourse about 
political events (Sack) and interpretations of conflicts (Alker) to regional 
economic practices (Garcia) and policy positions (Cederman and Kraus). 
"Digitization" as a concept has been around for some time as it is closely 
associated with the efforts of librarians, puhlishers, artists, and others to 
convert analog content to digital form.'· The qualifier "socio" is added 
to distinguish from the process of content conversion, the broader process 
whereby activities and their histories in a social domain are drawn up into 
the digital codes, databases, images, and text that constitute the substance 
of a digital formation. As the various chapters below show, such drawing 
up can be a function of deliberate planning and reflexive ordering or of 
contingent and discrete interactions and activities. In this respect as well, 

28 Thtre is a considerable literature on digitization linked to archiving and library sci­
ence. See in particular Saxby (1990). 
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sociodigitization differs from digitization: what is rendered in digital form 

is not only information and artifacts but also logics of social 0 rganiza rion, 
inreraction, and space as discussed above. Ultimately, the char acter of dig­
iral formations depends on the social relationships, practices, inslltutions, 
and organizations that feed sociodigitization. 

The drawing up of facets of social life into information systems i s  at 
least as old as writing itself and has been tied to processes of state for­
mation as records, maps, and statistics produced potent fOrIns of social 
knowledge.29 Sociodigitization is on one level continuous with this long­
standing development of social knowledge based on paper. Bur it strays 
from it because it allows actors other than states land firms, since the early 
twentieth century) to generate, organize, and distribute subs tantial bod­
ies of social knowledge. The most notable actors are the NCOs and so­
cial movements discussed in the chapters by Bach and Stark and Sassen. 
But the same can be said about the conflict experts in Alker's chapter; the 
researchers in Latham's; the software developers in Weber's; nnd the pri­
vate citizens in Sack's. 

What underlies the discontinuity of sociodigitization with. past in for­
mation media is the manipulative capacities engendered by digital tech­
nologies. Information and knowledge are subject to far grea ter level s  of 
computation and organization. There are not only, as pointed out above, 
the complicated algorithms at play in the financid realm, but also the al­
gorithms for producing semantic codes and structures explored by Sack. 
As increasingly sophisticated forms of manipulation and computation are 
put in the reach of nonstate actors through sofrware, it is far from c l ear 
where disruptive practices and politics will go. Open-source development 
is so full of disruptive potential exactly because it can place control over 
augmentation into private and nonstate hands. 

Another notable difference is the capacity to translocate i nformation 
(of varying amounts) in digital form among various contexts_ 30 This i s  a 
key to the mobility of knowledge described by Sassen. We see some of the 
implications of this mobility in the chapters by Ernst and by Bach and 
Stark. Ernst refers explicitly to the importance in GFNs of the modular­
ization of knowledge, which allows for various units or nodes to work in 
a knowledgeable way on discrete portions of an economic p rocess such 
as production. 

It is impossible at this time to know what shape sociodigit ization will 

19 Michel Foucault ( 1977) opened our eyes to this process. See also James Scali (1998) 
for a wide-ranging integrative perspective on relevant r�earcb and analysis j n this area. 

30 The poine is not to claim wholly new practices and capacities as these tl'li ngs were done 
prior to digitization. Innis (1951), for instance, differentiates the effects ofw riting on light 
media such as parchment from say stone based on the mobility the former a ffords. Oi ffer­
enccs regarding the digital are of degree, aggregating into differences of kind. 
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take in the future, and with what implications. The character of the in­
formation involved will likely be critical to developments and our under­
standing of them. On the one hand is the basic issue of the scope of in­
formation: what data will be drawn up into what formations. On the 
other is the question of the effects of that information, which depends to 
a large extent on how such information finds its way into evaluative state­
ments that shape perceptions and actions.31 As new algorithms are de­
veloped, they will open up new forms of information manipulation, ag­
gregation, and distribution around which also new digital formations 
might emerge. 

Analytic Operations 

Three types of analytic operations allow us to factor in the intersection of 
digital technologies and social logics. These analytic operations should 
hold whether these technologies are derivative, trans formative, or consti­
tutive. They should hold for a broad range of specific instances of the in­
tersection between society and technology. And they should hold for a va­
riety of analytical frameworks. This would include framings in terms of 
independent-dependent variables, but also strategies that aim at captur­
ing imbrications and mutual interaction. Again, these analytic operations 
can themselves conceivably assume multiple forms. We have opted for 
three such operations, sufficiently complex as to accommodate a broad 
range of outcomes. We specify these as a first approximation for consti­
tuting digital formations as an object of study. Constructed as objects of 
study, digital formations can then also function as analytic categories. 
Each chapter in this volume represents an elaboration of a particular type 
of digital formation and illustrates a particular research strategy and 
theoretico-empirical specification. 

At the most general level we want to emphasize the importance of 
analytic categories and frames that allow us to capture the complex im­
brications between the capacities of digital technologies-specifically 
computer-centered interactive technologies-and the contexts within 
which they are deployed or used. A second set of analytic operations con­
cerns the mediating practices and cu/ttlres that organize the relation be­
tween these technologies and users. Until quite recently there was no crit­
ical elaboration of these mediations. The dominant assumption was that 
questions of access, competence, and interface design captured the full set 
of mediating experiences. A third set of analytic operations is aimed at 

31 This formulation integrates the discussion of information in the chapters by Latham 
and SasseD. 
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recognIZIng questions of scaling, an area where these particular tech­
nologies have evinced enormous transformative and constitutive capabil­
ities. In the social sciences, scale has largely been conceived as a given or 
as context and has, in that regard, not been a critical category. The new 
technologies have brought scale to the fore precisely through their desta­
bilizing of existing hierarchies of scale and notions of nested hierarchies. 
Thereby they have contributed to launch a whole new heuristic, which, 
interestingly, also resonates with developments in the natural sciences 
where questions of scaling have surfaced in novel ways. The next three 
subsections develop these issues very briefly. 

Digital/Social Imbrications 

As a first approximation we can identify three features of this process of 
imbrication. To illustrate we can use one of the key capabilities of these 
technologies, that of raising the mobility of capital and thereby changing 
the relationship between mobile firms and territorial nation-states. This 
is further accentuated by the sociodigitization of much economic acrivity. 
Digitization raises the mobility of what we have cusromarily thought of 
as barely mobile and renders mobile much of what we had considered im­
mobile. Digitization can liquefy the nondigital. Once digitized, an entity 
can gain hypermobility-instantaneous circulation through digital net­
works with global span. Both mobility and digitization afe usually seen 
as mere effects or at best functions of the new technologies. Such con­
ceptions erase the fact that achieving this outcome requires multiple con­
ditions, including such diverse ones as infrastructure and changes in the 
law. 

The first feature is, then, that the production of capital mobility and 
the process of digitization requires capital fixity: state of the art built­
environments, a professional workforce on the ground at least some of 
the time, legal systems, and conventional infrastructure-from highways 
to airports and railways. These are all partly place-bound conditions. 
Once we recognize that the hypermobility of the instrument had to be pro­
duced, we introduce nondigital variables in our analysis of the digital. 
Such an interpretation carries implications for theory and practice. For 
instance, it becomes quite evident that simply having access to these 
technologies is not enough: it will not necessarily alter the position of 
resource·poor countries or organizations in an international system with 
enormOUS inequality in resources.32 

32 Much of the work on global cities (SasseD 2001) has been an effort to conceptu alize 
and document the fact that the global digital economy requires massive concentrations of 
physical and social resources in order (0 be what it is. Finance is an importan t inrermediary 
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A second feature that needs to be recovered here is that the capital fix­
ity needed for hypermobility and digitization is itself transformed in this 
process. The real estate sector illustrates some of these issues. Financial 
services firms have invented instruments that represent the value of real 
estate. This liquefies real estate, thereby facilitating investment and circu­
lation of these instruments in markets other than the property market. 
While real estate remains very physical, this physicality has been trans­
formed by its representation in highly liquid instruments that can circu­
late in global markets. It may look the same, it may involve the same 
bricks and mortar, it may be new or old, but it is a transformed entity. 

These two properties signal that the hypermobility gained by an object 
through digitization is but one moment of a more complex condition. 
Representing such an object simply as hypermobile or as fixed is, then, a 
partial representation since it includes only some of the components of 
that object. The nature of the place-boundedness of this type of fixed 
capital differs from what it may have heen one hundred years ago when 
it was far more likely to be a form of immobility. Today it is a place­
boundedness that is, in turn, inflected or inscribed by the hypermobility 
of some of its components, products, and outcomes. Both capital fiXity 
and mobility are located in a temporal frame where speed is ascendant 
and consequential. This type of capital fixity cannot be fully captured 
through a description confined to its material and locational features 
(Sassen 2001: chaps. 2 and 5). 

A third feature in this process of imbrication can he captured through 
the notion of the social logics organizing the process. Many of the digital 
components of financial markets are inflected by the agendas that drive 
global finance, and these agendas are not technological per se. The same 
technical properties can produce outcomes that differ from those of elec­
tronic financial markets (see Sassen, this volume). Much of what we think 
of when it comes to electronic space would lack any meaning or referents 
if we were to exclude the nondigital world-cultures, material practices, 
systems of law, and imaginaries. It is necessary to distinguish between the 
technologies and the digital formations they help make possible. 

In this regard, then, sociodigitization is multivalent. It brings with it an 
amplification of both mobile and fixed capacities. It inscribes the non­
digital but is itself also inscribed by the nondigital. The specific content, 
implications, and consequences of each of these variants are empirical 
questions, and are objects for study in their Own right. So are what is con­
ditioning the outcome when digital technologies are at work and what is 

in this regard: it rcpcesenrs a capability foe liquefying various forms of nonliquid wealth and 
for raising the mobilhy (Le., producing hypermobility) of that which is already liquid. But 
to do so, even finance needs significant concentrations of nondigital resources. 
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conditioned by the outcome. We have difficulty capturing this multivalence 
through our conventional categories, which tend to dualize and posit mu­
tual exclusivity: an entity is either fixed or mobile. The examp Ie of real es­
tate signals that the partial representation of real estate throu gh liquid fi­
nancial instruments produces a complex imbrication of the digital and 
nondigital moments of that whicb we continue to call real est:ate. And so 
does the partial endogeneity of physical infrastructure in electronic finan­
cial markets. Finally, capturing the imbrications of the digi tal with the 
nondigital allows us to capture this endogenizing of the social in the digital. 

Mediating Practices and Cultures 

One consequence of the above developed proposition about electronic 
space as embedded and not exclusively technological is that the articula­
tions between electronic space and users-whether social, polilical, or 
economic actors-are constituted in terms of mediating cultures. Use is 
not simply a question of access and understanding how to use the hard­
ware and the software. The mediating cultures through which use is con­
stituted result partly from the values, projects, power system s, and insti­
tutional orders within which users are embedded. 

There is a strong tendency in the literature to assume use t o  be an un­
mediated event, an unproblematized activity. There is in fact muth more 
of a critical literature when it comes to questions of access than there is 
about cultutes of use.33 At hest, recognition of a mediating culture has 
been confined to that of the "techie," one that has become naturalized 
rather than recognized as one particular type of mediating cult ure. Beyond 
this thick computer-centered use culture, there is a tendency to flatten the 
practices of users to questions of competence and utility. From the per­
spective of the social sciences, use of the technology should be problema­
tized rather than simply seen as shaped by technical requirements and the 
necessary knowledge, even as this might he the perspective of the com­
puter scientist and engineer. 

Use-to be distinguished from access-is constructed or constituted in 
tetms of specific cultures and practices through and within which users 
articulate the experience andlor utility of digital technology. Thus our 
concern here is not purely with the technical features of digital networks 
and what these might mean for users, nor is it simply with the impact of 
digital technology on users. The concern is, rather, with this in-between 
zone that constructs the articulations of users and digital technology. 

13 T here are of course important exceptions, notably the work by Dale £ickelman and 
Jon Anderson (1999) on how these technologies get used br. for instance, scholars of the 
Koran. 
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The practices through which use is constituted partly derive their mean­
ings from the aims, values) cultures, power systems, and institutional or­
ders of the users and their settings. These mediating cultures also can pro­
duce a subject and a subjectivity that become part of the mediation. For 
instance, io open source networks (see Weber), much meaning is derived 
from the fact that these practitioners contest a dominant economic-legal 
system centered in private property protections; participants become ac­
tive subjects in a process that extends beyond their individual work and 
produces a culture. The kinds of rural-user-oriented networks examined 
by Garcia partly result from an awareness of long-term historical and in­
stitutional disadvantages of rural areas compared to urban areas and an 
orientation toward overcoming this disadvantage. Thete are multiple 
ways of examining the mediating cultures organizing use. Among others, 
these can conceivably range from small-scale ethnographies to macrolevel 
surveys, from descriptive to highly theorized accounts, from a focus on 
ideational forms to one on structural conditions. 

The Destabilizing of Older Hierarchies of Scale 

Key technical properties of digital networks are contributing to destabi­
lize current formalized hierarchies of scale. These hierarchies, mostly dat­
ing from the period that saw the consolidation of nation-states and the 
interstate system, continue to operate and remain prevalent. They are typ­
ically organized in terms of institutional scope and relative territorial size: 
from the international, down to the national, the regional, the urban, to 
the local, with the national scale as the main articulator of the other scales. 
Today's rescaling dynamics cut across institutional scope and across the 
institutional encasements of territory produced by the formation of na­
tional states (Taylor 2000; Brenner 1998; Ruggie 1 993; Sassen 2004). 
This does not mean that the old hierarchies disappear, but rather that 
rescalings emerge alongside the old ones and that these can trump the lat­
ter. This is partly because the practices and objectives of key political and 
economic actors are beginning to operate at, and thereby contribute to 
constituting, subnational and global scales where before they might have 
been cOnDned to the national domain. Further, new types of scalar actors 
and objectives have emerged. 

Existing theory is not enough to map the multiplication of practices and 
actors that are constituting these rescalings. Included are a variety of non­
state actors and forms of cross-border cooperation and conflict-global 
business netwotks, the new cosmopolitanism, NGOs, diasporic networks, 
and transboundary public spheres. Several critical scholars have shown us 
how the disciplines concerned with trans boundary or international pro­
cesses tend to remain focused on the scale of the State at a time when we 
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see a proliferation of nonstate actors, crossborder processes, and associ­
ated changes in tbe scope, exclusivity, and competence of state authority 
over its territory_ 34 

With few exceptions, found most prominently in a growing scholarship 
in geography, the social sciences have lacked critical distance from the 
scale of the national. The consequence has been a tendency to seal e as 
fixed, reifying it, and, more generally, to neutralize the quest ion of scal­
ing (or at best to reduce scaling to a hierarchy of size). Associated with 
this tendency is also tbe often uncritical assumption that these scales are 
mutually exclusive, most pertinently for the argument here, that the scale 
of the national is mutually exclusive with that of the global. A qualifying 
variant in the scholarship, though of a very limited sort, can be seen when 
sca-ling is conceived of as a nested hierarchy. The rypes of developments 
we focus on in this volume bring to the fore the historicity a f scales and 
tho limits a f nested hierarchies. U 

Digital networks strengthen the multiscalar character of many social 
processes, particularly processes that do not fit into nested hierarchies . An 
example of such a multiscalar system is the combination of the far-flung 
network of affiliates of a multinational firm and the strate gic system­
integration and management functions that tend to be concentrated in a 
very limited number of cities (e.g., Taylor et a!. 2002).36 This is . multi­
scalar system operating not only at a self-evident global scale, but also at 
a horizontal global scale (the network of affiliates). The latter is consti­
tuted as one step in a process of vertical integration, but it has its own 
scalar specificity, and it is useful to recognize its distinctiveness. It does 
not merely scale upward because of new communication capa bilities that 
aHow it to expand the scope of operations, going from loca I to glo bal. 
Nor is it nested in a hierarchy of scales. Conceptualizing such systems en­
tails distinguishing (1) the various scales that are constituted through 
global processes and practices,37 and (2) the specific cOntents and insti­
tutional locations of this multiscalar globalization.38 

Narrowing the discussion of scaling to the formation of transboundary 
domains, we can identify four types of scaling dynamics in the constitu­
tion of global digital formations. These four dynamics are not mutually 

34 Examples include Tayl or (2000), Cerny (2000), FerguSOCl andjont5 (2002), Hall and 
Bierstaker (20021. and Wa lker (19931. 

3S At the same time, it is important to recogni ze the risks of reilication contained in ex­
clusively scalar analytics in that itean lead to disregarding the thick and particularistic forces 
that are part of these dynamics (e.g., Amin 2002i H owitt 1993). 

36 See also the research network on globalization and world CIti e s  (Ga We) at hctp:!1 
www.lboro.ac.uk/gawc. 

37 See, for example, Taylor (2000), Swyngedouw (1997), and Amin and Thrift (1994). 
38 See, for example, Massey (1993), Hewitt (1993), Jonas (1994), and Brenner (199B). 
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exclusive, as becomes clear when we use the example of what is probably 
one of the most globalized and advanced instance of a digital formation, 
electronic financial markets. A first type of scaling dynamic is the forma­
tion of global domains that function at the self-evident global scale. Other 
instances might be some types of very large-scale conversations that are 
indeed global (Sack) and the knowledge spaces examined by Bach and 
Stark. 

A second type of scaling can be identified in the fact that local practices 
and conditions become directly articulated with global dynamics, not hav­
ing to move through the traditional hierarchy of jurisdictions. Electronic 
financial markets also can be used as an ilJustration here. The starting 
point is floor or screen-based trading in exchanges and firms that are part 
of a worldwide network of financial centers (e.g., Knorr-Cerina and Brueg­
ger 2002). These localized transactions link up directly to a global elec­
tronic market. What begins as local gets rescaled at the global level. Sim­
ilarly, we see this in the case of very large conversations (Sack), where the 
interaction of individual interventions leads to the formation of a space 
that can be global. 

A third type of scaling dynamic results from the fact that interconnec­
tivity and decentralized simultaneous access multiplies the cross-border 
connections among various localities. This produces a very particular type 
of global digital formation, one that is a kind of distributed outcome: it 
resides in the multiplication of lateral and horizontal transactions, Or in 
the recurrence of a process in a network of local sites, without the aggre­
gation that leads to an actual globany scaled digital formation as is the 
case with electronic markets. Instances are open source software com­
munities (Weber), the early warning systems described by Alker, and the 
activist networks described by Sassen. 

A fourth type of scaling dynamic results from the fact that global digi­
tal formations can actuany be partly embedded in subnational sites and 
move between these differently scaled practices and organizational forms. 
For instance, the global electronic financial market is constituted both 
through electronic markets with global span and through locany embed­
ded conditions, namely, financial centers and an they entail, from infra­
structure to systems of trust (Zaloom 2005). So are the global communi­
cation flagships examined by Ernst. 

The new digital technologies have not caused these developments, but 
they have in variable yet specific ways facilitated them and shaped them. 
The overan effect is to reposition the meaning of local and global (when 
internetworked) in that each of these wilJ tend to be multiscalar. For ex­
ample, much of what we might stilJ experience as the "local" (an office 
building or a house or an institution right in our neighborhood or down­
town) actuany is a microenvironment with global span insofar as it is in-
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ternetworked. Such a microenvironment is in many senses a localized en­
tity, but it is also part of global digital networks that give it immediate far­
flung span. To continue to think of this as simply local may not always be 
very useful. It is a multiscalar condition. 

Design 

Conjectures about the future are often part of analyses of contemporary 
developments around IT. The analytical operations discussed above and 
the chapters in this volume are no exception. However, we distinguish 
conjectures about the future overan shape of societies from conjectures 
.. bout specific realms of human activity.39 Conjectures of the latter sort 
can be understood through the lens of design. As Herbert Simon (1 996: 
114) so simply put it, design is about "devising artifacts to obtain 
goals." Design forces contemplation of the future. In thinking about dig­
ital formations, the authors confront design because what they are 
studying is formative. It might indeed be the case that digital formations 
are more variable than many other formations-especially those an­
chored in geo-corporeal space such as cities-because they are (as picto­
textual forms) highly susceptible to (re)configuration. Design is thus al­
ways proximate. This places each chapter at the edge betwe en-to use 
well-worn but problematic terminology-normative and positive an aly­
sis, with the former focused on aims and values in social life; the la ["ter, 
on insights into the workings and history of social fabrics"o Even i f  an 
author did not start self-consciously thinking about design, under­
standing what is at stake in formations requires thinking through the 
possibilities and trajectories of their development, and what those tra­
jectories impinge on. 

Design does not sit easily within social science; the latter tends to force 
a division between normative and positive analysis. When the term design 
is used in social science it typically denotes strategies for the effective con­
struction of social artifacts such as institutions.41 While this is a mean­
ingful use of the term, it problematizes the object of design rather than 
the category of design itself. One way the latter happens in the chapters 
that foUow is through the analysis of the process of design. This is most 
visible in Weber's study of open source software design. S ack, in turn, ex­
plores the possibility of direct involvement in design by offering tech-

n An example of such a social vision is Negropontc (1994). 
40 The chapters vary regarding the degree to whicb they confront design. Guthrie does 

so the least, Alkec and Sack the most. 
41 A recent example is a special issue of International Organization (2001). 
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nologies of social analysis that can become a part of the architecture 
of the very large-scale conversations he studies. Alker, in turn, thinks 
through what a design process bearing on the organization and applica­
tion of knowledge can look like, emphasizing that the possibilities of re­
designing narrative structures must be incorporated into a formation from 
the start.42 Bach and Stark also highlight the importance of redesign as 
they consider ongoing processes of translation and negotiation in activist 
knowledge communities. Redesign is often critical for electronic activism 
in the global South if bandwidth-intensive formats for information from 
the global North are to be used (see Sassen). 

Goals and values in design are generally articulated in this volume 
through the conceptual optic of the social purpose of digital formations. 
This comes out the strongest in Garcia's chapter, where she explores the 
terms upon which digital networks can serve the purposes of rural eco­
nomic development. She forces us to think not only about who might con­
trol design processes-and thus shape digital formation-but also how 
such control might be enacted through international regimes, regional co­
operatives, or some other governance form;43 

Limits and Logics of Formation 

Processes of design and sociodigitization do not unfold in a vacuum. They 
run up against an array of conditions and forces. For convenience sake, 
we can divide such forces and conditions into those that are endogenous 
to digital formations and the technologies they entail and those that are 
exogenous.·· Endogenous conditions and forces are wide ranging. One 
set has to do with the character of technological change and sociotechni­
cal systems. For example, not all moments in technological development 
are equally propitious for designs or susceptible to digitization. Garcia 
claims that today the rapid set of IT innovations associated with the 
1990s' boom created an open moment for rethinking uses and applica­
tions of technology. The implication is that other moments might be less 
open and inopportune. Another related endogenous condition stems from 

42 This is consistent with Herbert Simon's (1996: 165) strategy for avoiding teleology: 
any given design is only ultimately a platform for further design. 

4] We do not mean to imply that digital formation can be controlled or thar what actu­
ally forms is the result of conscious planning. Controlling or governing processes of design 
is only one factor in determining the process of digital formation. Cederman and Kraus un­
derscore the limits of design in the case of the EU's pursuit of a communication space. 

+4 This division is for heuristic purposes, recognizing that, in practice, any force or con­
dition likely has both exogenous and endogenous aspects. We are pointing to tendencies and 
salience. 
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aspects of a sociotechnical system that may render it unrespon�ive to de· 
sign ambitions. Latham argues that the Internet system leaves little room 
for "legislating" social purpose at the overall system level because-as a 
dumb network-the Internet offers few means of control at the global 
level. 

More internal to the social configuration of digital formations are ten­
sions that can emerge across the three key dimensions of interaction, or­
ganization, and space. Such tensions can arise as a function o f  chang� in 
one dimension that undermines or challenges structures and practices 
in another dimension. A new pattern of interaction, for instance, can be 
inconsistent with existing organizational strategies honed in an earlier pe­
riod. Tensions between dimensions are found throughout this volume. A 
particularly clear illustration is in Ernst's chapter. He shows how new- in­
terfirm interactions can challenge previously organized rela tions am ong 
firms in a global flagship network. 

Tensions can also emerge within the very logics of formation, as vari­
ous configurations of interaction, organization, and space exhibit both 
distributed and concentrated tendencies. Ernst writes of "concentrated 
dispersion" within GFNs; Garcia, of strategies of rural concentra t�on 
countering a history of deconcentration; Latham, of the concentra tlon 
that can emerge out of distributed internetwork relations; and Webe r, of 
the concentration of authority that attaches to leaders in open source 
communities. Sassen makes the double movement of concentration and 
distribution central to her chapter.4S This double movement occurs on 
two levels. One is within the global financial realm; the other between the 
relatively concentrated world of global finance and the comparatively dis­
tributed world of transnational activism. The latter can, of c ourse, also 
exhibit its own forms of concentration, as hinted at by Bach and Stark. 

The double movement is important because processes of concentra tion 
force us to ask questions about who or what governs digital formations, 
and what is drawn up into them via sociodigitization and on what teems. 
It bears directly on issues of leadership, authority, and hierarchy that: are 
crucial to thinking through these questions. 

Endogenous conditions are important and interesting. But p rocesses of 
design and sociodigitization are also shaped by exogenous forces. This is 
not only because digital formations are embedded in social contexts that 
determine their very social character, but also because sociodigitization is 
so dependent on the fields of human endeavor and activity that ir draws 
upon. As we have defined it, a digital formation cannot subsume a gi ven 

045 This parallels some of the dynamics posited by Sassen's analytic construct of the gl obal 
city (200l), which gains its specification precisely because a massively distributed global 
economy requires points of concentration. 
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area o f  activity. There should always be aspects of human life "outside" 
its boundaries, whether such life is ready to enter through digitization or 
remain in the frontier zone of a formation. Even in such an IT-focused 
arena as the open source movement, Weber shows how crucial are so­
cioemotional factors such as prestige, trust, leadership, and norms that 
draw on a host of realms of human interaction from family to work. 

Especially important in social contexts are the deep institutional and 
historical trajectories that digital formations bump up against. Cederman 
and Kraus point to the trajectories of democratic state formation in Eu­
rope that are not easily transcended by new electronic communicative 
space; Sassen, to the institutionalized practices and rules of global finance 
and the technical constraints faced in the global South; Ernst, to the trans­
formations in economic life around liberalization; Garcia, to the deep. 
seated histories of rural zones in national, regional, and global economies; 
Alker, to the habits of knowledge around conllict; Weber, to the tension­
filled intersection of open source practices with longstanding institutions 
of property and logics of production; and Latham, to the institutional 
power of state telecom agencies. Guthrie's chapter makes the intersection 
of historico·institutional trajectories central to his analysis, as he argues 
for the importance of preexisting institutional change in shaping political 
and economic outcomes relating to IT in China. 

Ultimately, we can understand that this line of argument is, in some re­
gards, about tbe limits to IT and digital formations as forces of transfor­
mation (something argued quite explicitly in the chapters by Cederman 
and Kraus and by Guthrie). From our vantage point the identification of 
limits is a crucial step in understanding a phenomenon because it helps us 
see its boundaries and, with better accuracy, the way it is intertwined in 
social life. 

We find that tbe concept of digital formation helps us tbink more pro· 
ductively about information technology as a social force. It tells us tbat IT 
itself is not a stable causal force but part of a process of social formation. 
Technologies are always in use or, as Latour (1987) says, "in action." The 
Internet, for instance, stands for a moving, mobile ensemble of uses, social 
entities, logics, tensions, and practices. But that does not mean IT is not a 
force shaping political, social, and economic life. The point is to recognize 
that IT does so in and through social entities such as the digital formations 
considered in this book, which are themselves part of broader social fab­
rics. It is this embedment that allows technologies to have effects across 
contexts and domains. In turn, we gf[ to see more clearly how the struc­
tures and logics found in those social fabrics shape IT. 

Digital formations as a category also helps us tbink about how specific 
configurations of organization, interaction, and space can emerge across 
national boundaries bearing on quite different issues, from economics to 
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education. As research in this area moves forward, scholars should bene­
fit from keeping in mind the tensions and limits that such emergence can 
encounter. And by making design more central to social science, scholars 
might open new ways to think about the social purpose of technologies. 
We believe that the chapters that follow are an important step towa rd 
such an analytical vision. 

Conclusion 

This volume is focused on digital information and communication struc­
tures that arise out of the intersection of technology and society. We use 
the construct "digitaJ formation" to capture this outcome, one shap ed 
botb by endogenous technical properties and by endogenized social log­
ics. There are multiple instantiations of this intersection, and these can be 
organized into several types of digital formations. Electronic Networks, 
communities, and markets are familiar types to social scientists, and they 
are central to the various chapters in the volume. 

Constituting the object of examination as a digital formation requires 
us to go beyond the notion that to understand this intersection we can 
confine analysis to the impacts of these technologies on society. Impacts 
are only one of several forms of intersection. Others have to do with the 
constitution of new domains and witb major transformations in old d 0-
mains. Thus the locus of intersection can be variously conceived, ranging 
from conceptualizations in terms of independent and dependent variables 
to tbe specifying of new objects for study. Constructing digital formations 
as an object of study entails several tasks, some covered in this chapter 
and others in the rest of the volume. In this chapter we sought to construct 
an object of study-digital formations-and to specify its location in a 
conceptual field that allows us to capture both endogenous technical 
properties and endogenized social logics. 

There are several analytic vocabularies that can be used or constructed 
to engage in this type of study. Identifying and constructing such voca b­
ularies is part of the conceptual mapping of this field of inquiry and is part 
of the effort to generate research agendas On the subject. Each of the cha p­
ters contains a distinct vocabulary and is focused on a distinct puzzle or 
theme. We decided to go for a broad range of cases rather than One theIne 
and multiple treatments, a decision that some might find problematic. 
Even if broad, the range of cases is clearly not exhaustive. It is impossible 
to cover the full range of pertinent themes. Ours is one possible selection. 
We look forward to the suggestions of our critics as to otber options, not 
included here. We consider this volume One contribution to an emergent 
field of inquiry. 
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Reco mbinan t Techn ol o gy and New Ge o graphies 
of Asso cia ti on 

J O N A T H A N  B A C H  A N D  D AV I D  S T A R K  

Introduction 

Forms of social organization trade on the illusion of permanence while 
constantly renegotiating their relationships; their stability reSlS in parr on 
their abilicy for transformation. The global stare syslem is a famously rei· 
lied form of social organization, its defining doctrinal characte ristic of 
state sovereignty based on an increasingly anachronistic single-point per­
spective (Ruggie 1993: 159). Today the social ordering functions oi ltate 
sovereigncy are under duress, global issues exist beyond the control ofa nr 
one state, and the global political syslem is undergoing a signilican t tca »s­
formation. Global political space is increasingly defined by nelworks thar 
operare fluidly; enhance flows of money, people, commodities, ideas, a nd 
weapons; and accelerate trends. At the core of this oft-noted phenome­
non of spatia-temporal compression is the co-evolution of organizational 
forms with interactive technologies (IT), a process that rearranges the 
ways firms produce, states fight wars, and people structure their lives. 
Changes to the organization of global political space are symb iotica lIy 
linked to the emergence of new organizational forms of our epoch. 

These forms, whether benign or malevolent, reflect a shift from the hi­
erarchical, bureaucratic concept of "mass" (mass production, mass me­
dia) to distributed, networked forms of production and communicanon. 
It is within this shih that the bones of the sovereign state syslem creak 
while rrying to regulate transborder flows with institutions evolved toreg­
ulate life within territorial borders And it is within this shift that nonstate 
organizations (of all kinds) emerge to reterritorialize transborder flows in 
various ways (Sassen 1998; Strange 1996). Nongovernmental organiza­
tions (NGOs) are one of the most complex nonstate actors to emerge in 
this process, engaged directly or at the margins in the transformation 
of national, international, and transnational political space. NGOs are 
boundary objects, drawing upon their ambiguous starus along the publ ie­
private spectrum to operate as informal shapers of international norms in 
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botb oppositional and partnership modes. NGOs can be seen historically 
as an effect of tbe state system, drawing their legitimacy from claims to 
represent civil society and addressing issues that require state intervention 
(Toulmin 1994). As the organization of global political space changes to 
contend with global governance issues, however, NGOs have become new 
actors seeking to confront the diversification and reproduction of tbe de­
centralized, distributed power that was once considered tbe domain of the 
sovereign state (Sassen 1999). 

NGOs' expanded role has been enhanced tbrough their use of interac­
tive technology, and many N GOs have rushed to embrace and encourage 
the use of interactive technology, with mixed results. Conventionally, the 
role of interactive technology is thought of as a tool to improve existing 
functions. In this chapter we take up the telation of interactive technol­
ogy to NGOs from a different angle: what is often called information tech­
nology is less a tool to be correctly applied than a logic of interaction that 
contains within it a new relationship to organizational innovation. OUf 
approach is part of a growing body of social science research that seeks 
to overcome the artificial divide between "society" and "tecbnology" by 
viewing the social as consisting of humans and nonhumans (objects, 
things, artifacts).' Accordingly, new teclmologies do not simply allow or­
ganizations co communicate faster or to perform existing functions more 
effectively, they also present opportunities to communicate in entirely new 
ways and to perform radically new functions. Especially because these 
technologies are interactive, their adoption becomes an occasion for in­
novation that restructures interdependencies, reshapes interfaces, and 
transforms relations. 

The first section below addresses the relation of interactive technology 
to NGOs and argues that the commonly employed information broker 
model is insufficient to understand how the multiplicative properties of 
the Internet are changing the form and function ofNGOs. The second sec­
tion argues that the dynamics of collaboration afforded by interactive 
technology are resulting in new associative relations as NGOs move from 
pseudo-autarky to collaboration, a change that enables their structural 
role in globalization to become increasingly prominent. 

1 This approach draws on the work of French sociologists Michel Callon (1998) and 
Bruno Latour (1991) and social scientists in the United States who have been working with 
similar conceprs. Hutchins (1995), for example, argues that cognition is distributed across 
a network of persons and instruments. Suchman's (1987) pathbreaking work on human� 
machine interaction similarly resonates with the work of Callan :lnd Latour and provides 
the basis for further studies on distributed design. 
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Elective Affinities? 

At first glance NGOs possess a superficial isomorphism with the percei ved 
properties of interactive technology, since for many NGOs th e concept of 
network is closely intertwined with their operational logic. \lOben vievved 
mainly as a tool for processing information, interactive t, chnology in­
creases NGOs' communication and facilitates networking b,,· enhancing 
the core tasks of getting information to constituents, channe ling and in­
terpreting information from varied sources, aggregating inbc.· mation and 
demands, transmitting them to diverse audiences, and mc,b ,lizing indi­
viduals and groupS.2 Interactive technology thus seemed idea I for lovver­
ing transaction costs, increasing participation and impact, an d streaITllin­
ing operations. The democratic rhetoric that accompanied the early y ears 
of the Internet was also a strong plus for NGOs-sociai and organiza­
tional change could be seen as complementing each other. 

It would be an error; however, to see NGOs as having an el ective a ffin­
ity with interactive technology, and then to use this a priori affinity to 
claim that NGOs plus IT equals new organizational forms capable of 
transforming global space if only the forces of friction are sufficien tly 
overcome. This, however; is the undertone that pervades much popular 
discussion about NGOs. Technology is often appended to a c onstellation 
of factors that are used to explain the recent growth and prominence of 
NGOs, such as the retrenchment of the welfare state, the end of the cold 
war, and a rise in private donations (Lindenberg and Bryant l001: 8- 12). 
In nearly all of these scenarios, interactive technology appears in a diffu­
sionist fashion as either speeding up the process, presenting obstacles, or 
both. In these representations NGOs' use of interactive technology is dis­
cussed within the confines of an information broker model. 

The information broker model is a reasonable and conditioned react:ion 
from the age of mass communication and mass production. Modern so­
ciety is organized along lines of access to quantifiable inforrnation b ro­
kered between those who have information and those who want or need 
it. It has an hourglass structure, with information passing through the 
broker in the middle on the way from A to B, similar to Surt's ( 1992) 
bridges across structural holes or Latour's ( 1 987) obligatory passage 
points. This can take the ruthless form of a monopolistic Cor poration or 
the benevolent form of an NGO seeking to spread formerly guarded in­
formation. Structurally, however, brokers work in the same way by ex­
ploiting gaps and, accordingly, gaining rents. They have a vested interest 

2 Increased communicarion, however, is in itself not a good. Not evcrytbi ng works bet� 
ter with e·mail (O'Mahoney and Barley 1999). 
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in maintaining the gap between information producers and consumers. 
The affordances of interactive technology can be used to maximize this 
brokering role, along with the power (and perils) that comes with it. 

NGOs gain power through an enhanced brokering role, even while they 
do not mimic those who "hold" power in principle, such as states or 
rulers. NGOs' power can be understood in Latour's (1986: 273) sense, 
where power accrues to "those who practically define Or redefine what 
'holds' everyone together." Engaging in this practical redefinition en­
hances NGOs' power. Transnational NGOs are particularly important in 
this respect. To the extent that NGOs become obligatory passage points, 
power can be exerted through the discursive production of the subjects 
they claim to represent, be they aid recipients, organizations to be in­
cluded in a civil society database, or the creation of a regional identity.3 
As Paige West (2001: 29) documents in her study of environmental NGOs 
in Papua New Guinea, NGOs use their structural and rhetorical power 
'to discursively produce 'local peoples,' 'indigenous peoples,' 'peas­
ants' . . .  and have their productions taken very seriously. "4 

But since translation is always also misunderstanding, NGOs do not 
only produce identities but renegotiate them. And since interactive tech­
nology affords the ability to shift from information as a discrete property 
to "knowledge" that requires a knowing subject, there is more out there 
than the brokerage model. Much of the literature, however, views tech­
nology as an external actant and therefore misses the way in which intel­
ligence is distributed across actors and artifacts (Hutchins 1995). 

Unlike information brokering, where the emphasis is on possession of 
information and rent-seeking, what we call knowledge facilitation em­
phasizes not information per se but communication and distributed in­
telligence. Knowledge, unlike "information," cannot exist independently 
of a subject and cannot be conceived of independent of the communica­
tion network in which it is both produced and consumed (thus blurring 
the notion itself of producer and consumer). This does not displace or 
solve the practical and epistemological problems occasioned by "infor­
mation" (e.g., how to process large amounts of data, how to insure data 
protection, how to ascribe meaning to data), but raises different questions 
of an ontological nature. These question the very a priori (diffusionist) as­
sumptions of the institutional and organizational forms that order our 
world. As Neff and Stark (2003) show for what they call "permanently 
beta" organizations, information technology can enable users and pro­
ducers alike to reshape technology and organizations, blurring the lines 

3 This bears similarities to how nonprofits in the United States helped construct the cat­
egories and srigma of welfare recipients (Cruikshank 1999). 

<4 See also our discussion of mcta-NGOs in Bach and Stark (2002). 
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between user and producer (or agency and clients) while constituting new 
organizational structures. 

NGOs themselves transform when shifting their emphasis from bro­
kering information to facilitating knowledge. This could make a differ­
ence [or their potential to be genuinely transformative of social structure. 
Facilitating knowledge is powerful for forming associations that are not 
just linked communities, but what we can call knowledge communities­
communities that use a recombinant and multiplicative logic of link, 
search, interact to sustain themselves and grow. 

We refer to this as the logic of link, search, interact to express concisely 
what it is about interactive technology-particularly its most widespread 
instantiation in the Internet-that makes it resonate deeply in the NGO 
community and in so many registers across the globe. This is certainly not 
the first technology to enable each of these functions: using a telephone, 
you can search by dialing the operator to get "information" and can then 
usc the same phone to link with a party with whom you interact. But con­
sider the popular search engine Google: when it suggests sites to match 
your query, it is also performing a search and establishing a link. To pri­
oritize your answer, it considers all the other sites that have linked to the 
potentially relevant sites that match your query and ranks them based on 
patterns of links (i.e., the site with the highest number of links to them i s  
considered more relevant). In other words, it searches based on the pat­
tern of links. For the telephone the process of link, search, and interact is  
merely additive.s For Google it  is multiplicative and recombinatory: each 
of these processes forms the basis for the other. 

This recombinant technology allows searches not orJy on the pattern 
of links, but also on the pattern of interactions. If you are even a casual 
user of Amazon.com, the web site will suggest titles to you based on a 
hook or CD you are looking at. This is done not by matching terms in the 
title or abstract of the book, which would entail a high degree of poten­
tially humorous error, but by tracking patterns of purchase and prefer­
ences and then using an algorithm to determine that "people who bought 
this book also bought . . . .  "6 The output of Google or Amazon, of course, 
is web sites or books, while the output of the telephone is interaction with 
a person. What if you could harness the properties of the web's recombi­
natory logic to suggest interaction with people? 

This would be desirable even at a merely practical level; the glut of in­
formation available on the web is such that even if you know what you 
are looking for, you need a way to find the most relevant information ex-

S Which is not to downplay linking by itself-after all, we do have a very real use for the 
one-to-one technology of the telephone. 

Ii This form of search is known as collaborative filtering (G)'tdwell 1999). 
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peditiously. Since the creators of all this content are people, not machines, 
it stands to reason that asking the right person might be the best way to 
find the information you are looking for. Researchers have developed such 
"word of mouth" software (one is appropriately named "gab," as in talk, 
but also for Group Asynchronous Browsing) (Wittenburg 1998). But 
there is

. � even more compelling reason to prefer a recombinatory over 
an addmve approach-when you don't know what you are looking for 
but �ould recogniz� it whe� you find it (e.g., what bappens every night 
at a slOgles bar). UnlIke findlOg a phone numher from "information " this 
way you find things you did not know and come into COntact with peo­
ple whom you do not know. Most people would probably balk at inter­
acting directly with other customers of Amazon, but there are communi­
ties where this would be quite an asset-for example, a doctor who wants 
to know who else is treating patients for similar rare diseases or a mem­
ber of �n NGO commu'!!ty that wants to share best practices. "During 
the GUJarat earthquake, recounts Paul Mylea, the editor of an NGO 
website called Alternet.org that facilitates collaboration among humani­
tarian aid agencies, "a member was based very close to the center-and 
they were experienced in drought relief rather tban earthquake relief. A 
member from our advisory board contacted the member on the ground 
because he had experience of earthquake relief and was able to offer ad­
vice and guidance on how to deal with the crisis. They went off site and 
spoke on the phone" (Lewis 2001). 

Using the patterns of search or interact, one can link social struc­
tures (who knows whom) and knowledge networks (who knows what). 
Amazon.com's collaborative filtering software is a commercial variant of 
similar programs such as the aptly named Yenta Beehive or the browser 7 ' , 
Alexa. For members of an NGO or nonprofit community, this could help 
develop and promote their respective knowledge networks. Working with 
a group of 285 such organizations in the Midwest, researchers at the Uni­
vers

.
ity ?f Illinois

. 
developed a software program that could help the or­

garuzatlons IdentIfy those in the community who shared common or com­
plementary interests and show how they may be directly or indirectly 
connected.8 This software, based on a tool called IKNOW, is distinctive 
because the users can find out not only "who knows whom" and "who 
knows what," but also "'who knows who knows whom, Jl and "who 
knows who knows what" (Contractor et al. 1998).9 This works by cap-

7 Sec, respectively. bttp:llfoner.www.media.mit.edu/people/fonerlYcnta/i hnp:llinfo 
.alexa.com/; ftp://parchp.xerox.com/pub/dynamics/beehive.html. � :cairieNer communityware can be seen at http://www.tec.spcomm.uiuc.cdulnoshl 
pCaJrlcnet. 

9 IKNOW stands for Inquiring Knowledge Networks on the Web. The IKNOW web site 
is http://www.tec.spcomm.uiuc.edu/nosh/IKNOW. 
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turing network data of both knowledge networks (based on links berw-een 
actors' web sites, on common links from their web si�es to third parry 
sites, on similarity in content between different web sites, an d on an inM 
"entory of skills and expertise provided by the actors) and communica­
tion networks (based on an inventory of existing task and project l inks 
between them). 

From social structures and knowledge networks we �hus get at cogni­
tive social structures and cognitive knowledge networks ( u;ho knows 
whom or what). The cognitive perceptions of tbe members of a knowl­
edge community taken individually may be incomplete or ina ccurate, but 
together they form a transactive memory system that s hares domains of 
knowledge (Contractor et al. 1998; Contractor 2000). Thi s hints a t  a 
larger significance for what at first might seem like JUSt a good way to sell 
books: communities of knowledge can be not only identified, but also cre­
ated. IKNOW does not just enable dyadic relationships in th e manner of 
personal ads, but also facilitates communities of knowl edge. 

In a similar vein, a group of researchers is working o n  Augmented So­
cial Networks, or ASN. Unlike lKNOW, ASN is not software , and unlike 
Alternet.org, it is not a web site. Rather, ASN seeks to emb. ish a model 
for a "persistent online identity" for individuals moving bet'Ween differ­
ent Internet communities. This identity can be the centerp ieee for en­
hancing "the power of social networks by using in teractive d igital media 
to exploit the transitive nature of ttust through the principle of six degrees 
of connection. As a result, people will be able to inform the:mselves and 
self-organize more effectively-in non-hierarchical, rhizomatic social for­
mations-leading to more opportunities for engaged cirizenship" (Jordan 
et at. 2003: 2). The idea for ASN builds on the work of Robe rt Metcalfe, 
whose Metcalfe's Law holds that "The total value of a net""ork where 
each node can reach every other node grows with the square of the num­
ber of nodes," and on research on Group Forming Networks by David 
Reed, who studied the exponential growth in new, and previously un­
known, types of value created by the online interconnection o f  social net­
works. ASN seeks specifically to support civil society and cit i zen partici­
pation in governance structures through its model and is developing 
software, protocols, open standards, and principles o f  implementadon 
(Jordan et al. 2003). 

The Geography of Association 

Whether idealistic, as with ASN, or practical, as with A ltemet:, the rise of 
knowledge communities opens up a space dissimilar to the established 
means of communication because it integrates discurslve and nondiscur� 
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sive elements and in doing so creates a new basis for association. What 
we can call an associative space is as much a space within which some­
thing happens as it is a space for something to happen (Johnson 1997). 
As a space within which something happens, we can trace empirically the 
circulation and creation of knowledge communities. As a space for some­
thing to happen, we can speculate that new forms of social organization, 
including new social bonds (Levy 1997: 10':13), will develop on the basis 
of a relation to knowledge (for example, by the relocating of ties in social 
structures such as the family or the workplace, the valorization of pro­
gramming skills and the mobility of electronic labor, and so forth). Such 
a transformation does not imply that knowledge is a function of interac­
tive technology, any more than exchange is a function of capitalism. But 
just as exchange acquired specific characteristics under capitalism that be­
came the basis for a complex system, so does knowledge acquire new 
characteristics in our age. 

Three of these characteristics are of particular importance in understand­
ing how NGOs are embedded in a changing geography where knowledge 
is increasing as a resource for creating enduring associations (Le., as a 
source of power). The first is related to the organization of global politi­
cal space, specifically the shift among states and intergovernmental orga­
nizations from a concern about the sanctity of sovereignty to a concern 
about the enforcement of universal norms. This can be viewed cynically 
or hopefully, through the lens of empire or enlightenment. Certainly not 
all governments embrace such a shift (ironically, the United States is fore­
most among the obstructionists while also one of the greatest proselytiz­
ers of universal principles), but an agenda that prioritizes humanitarian, 
environmental, and even economic justice issues has established itself as 
a global discourse. NGOs were in the forefront in the shift from sover­
eign sanctity to universal norms, particularly in the realms of the envi­
ronment and human rights. The stunning successes of Doctors Without 
Borders and the Campaign to Ban Landmines, both of which won the 
Nobel Peace Prize, gave NGOs publicity and legitimacy that far surpassed 
previous efforts. From a different angle, the anti-WTO protests in Seattle 
and similar "antiglobalization" protests from Ottawa to Prague criticized 
the distributed modes of production and called attention to the new forms 
of connectedness under globalization. In an intriguingly isomorphic fash­
ion the protesters, especially the more radical of them, also used a distrib­
uted logic to achieve their seeming chaotic but well-orchestrated effect: 
the weird coalitions of the antiglobalization movement, as Katharine 
Viner (2000) notes, are also wired coalitions. 

It is not only protesters, however, that use distributed logic, which can 
be seen in the networks formed in support of a variety of causes, such as 
humanitarian relief efforts for earthquake and war victims, preserving the 
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Arctic wildlife reservation from oil drilling, or pressing for minority 
rights. This is the second shift: from decentralized to dislri buted struc­
cures. Decentralized governing structures emerged to (over) compensate 
for the inability of centralized forms of government and ma rket to e

.
ffi­

dently provide the resources or results deemed necessary for t he good hfe, 
resulting in privatization or political structures such as subs ,d,anty and 
devolution. Decentralized production enabled capital to increase its mo­
bility. But decentralization is an effect. Distribution, on the other hand, is 
the capacity for a collective actor to act strategically based on an emer­
gent effecr of the patterns of association and not on the basi s of a single 
person alone, or even a network of humans (HutchinS 199 5; Suchman 
1987; Law and Hassard 1999; Girard and Stark 2002). AdoptIng a d,s­
tributed structure does not mean that competition between, or hierarchy 
within NGOs has disappeared. But the isolation of NGOs diminishes as 
netwo;ks become increasingly standard operating procedure, especially 
when linked by the Internet, as most of them are. This allovvs the lever­
aging of knowledge acrosS multiple logics and ordering princ iples, creat­
ing new opportunities and conundrums, including the thorny problem of 
how to make networks accountable.1o 

This leveraging of knowledge through distributed cogni tion allows 
NGOs to engage in translation as one of their rna jar funcrio ns.l1 How­
ever, since (as Latour reminds us) a site of translation is always also a mis­
understanding, it is where negotiations of meaning take place. NGOs oc­
cupy a particularly strategic position in this regard: they work upward 
with governments and corporations (e.g., through lobbying, media ca�­
paigns, protest, and participation in policy processes) and do\Vnward WIth 
local and marginalized populations (e.g., through in-country projects, 
training, regranting and consciousness raising). They thus are in a posi­
tion to embody the tension between diffusion and translation. This cor­
responds to a third shift, this time in the analytical methodoLogy that in­
forms (social) scientific development from what Latour identified as a 
diffusion model to a model of translation (Latour 1 9 8 6: 16 6-69). The 
diffusion model is a model of inertia and friction, where changes are ex­
plained by theorizing about what retards or accelerates an order or ob­
ject's trajectoty-for example, the idea of the nation-state as a stable, 
given combination of traits and territory whose trajectory can be ex­
plained by a mixture of hard times that slow down its progress (perhaps 

10 &cause authority is distribured, accountability becomes highly problematic, especially 
when thought of in tbe juridical sense of locating responsibility in I figure or sJ>(cific insti� 
tution of authority. See Stark and Bruszt (1998). 

11 Compare the concept of translation with Fox and Brown's (1998) '"bridging indi­
viduals." 
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covetous neighbors who invade their territory) or good times that speed 
it up (such as economic boom, or the nation-state's own military con­
quests).'2 The nation is merely transmitted from one generation to the 
next with a rich history of (and potential for future) friction. A transla­
tion model dispenses with inertia and sees an object or order as being con­
tinuously transformed by the actors themselves who engage in continu­
ous reinterpretation." In more fashionable terms, a translation model 
could be seen as a process akin to social construction, where, since trans­
lation is also always a misunderstanding, the translation site is also the 
site of interpretation, contention, and renegotiation. 

These shifts are harbingers of a new geography of association that in­
volves negotiations across ordering principles and multiple logics (Stark 
and Bruzst 1998: 109-36). As Charles Sabel (1992) points out in his 
study of economic developmental associations, no state can possibly have 
knowledge superior to that of economic actors or coordinate restructur­
ing better than regional developmental associations-it is the associa­
tions, not the states, that do the developing. Likewise, as NGOs become 
deliberative associations, they can play a greater role in both development 
(in the traditional sense) and developing global, regional, and national 
structures and institutions. This is because deliberative associations lead 
to new associations, both in the literal sense of new networks and the fig­
urative sense of a mental connection between ideas.H 

An example of how NGOs engendered deliberative associations that 
changed them from information brokers to knowledge facilitators is the 
story of development NGOs in India. As Bishwapriya Sanyal (1994: 37) 

12. See here Appadurai's (2000) notion of process geographies and trait geographies, and 
Stephen Toulmin's (1990) notion of a Newtonian image of power exerted with a central 
force through sovereign agencies. 

13 Latour (1986: 266-67) uses the example of rugby players and a rugby ball: "The ini­
tial force of (he first in the chain is no morc important than that of the second, or the rorti­
eth, or of the four hundredth person. Consequently. it is dear that the energy cannot be 
hoarded or capitalized; if you want the token to move on you ha¥e to find rresh sources of 
energy all the time; you can never rest on what you did before, no more than rugby players 
can rest ror the whole game aher the first player has given the baIL its first kick." Latour's 
preference for a translation model is that it allows power to be seen as a con�uence and 
not a cause of collective action. a point we will return to later. 

14 The "antiglobalization" movement that emerged from the protests in Seartle is an ex­
ample of how a raUy of disparate agendas morphed into a communiry of deliberative asso­
ciations where the lines between environment, economic development, and human rights in­
creasingly blurred. A much smaller-scale example of an associative solution is a Roma Rights 
organization in Hungary, which began solely by trying to link disparate organizations and 
individuals to each other. As a result of the subsequent interaction, the one-time clients 
moved from being serviced by the organization to claiming the organization as their own. 
eventually becoming involved in its governance. From its origins as an information broker, 
the organization transformed into a knowledge community (Bach and Stark 2002). 
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explains, NGOs in India were privileged in the 1 970s as "t he most ap­
propriate catalytic agent for fostering development from be I ow because 
thoir organizational priorities and procedures are diallletrica lly opposed 
to tbose of the institutions at 'the top.' "  To fulfill tbis avan� garde role, 
NGOs valorized a form of pseudo-autarky for two negative reasons and 
one positive reason: Collaboration with the state was ruled out because it 
was seen as leading to control or cooptation, while coll,boration with 
tbe market would poison community solidarity bondings. In both cases 
legitimacy and effectiveness were thought to suffer. These were negative 
reasons for maintaining independence. A positive rea son ,"'as that the 
principles of self-sufficiency, self-reliance, and social innovatio n would be­
come the motor for self-reproduction. The basic anal)1ic unit was the iso­
lated NGO engaged in a form of autopoesis_ There was in deed a self­
generating quality to this approach, but what it genera ted was isolation 
and contradictions. NGOs competed fiercely with each othe r for money 
and avoided forming institutional linkages with government, the com­
mercial sector, or even other NGOs. The lack of institutic>nal support 
doomed all but the smallest projects and precluded replication or expan­
sion. When they began to fall apart as a result of these incapac ities, it only 
intensified competitiveness and isolation and made a mockery of the at­
tempt to create a broad base "from below" (SanyaI 19941. 

The relative success and high growth of NGOs in the latter pan o f  the 
1980s and especially the 1990s can be attributed not only. or even pri­
marily, to increased externalities, but to the NGOs' shift: from self­
iolposed isolation to collaboration. NGOs moved to collaboration as they 
began to recognize that success, when it happened, came because they 
were already engaging in semiconscious forms of collaboration that went 
unacknowledged. For example, NGOs' own leaders were dra wn from an 
elite with informal linkages to all the types of institutions-banks, bu­
reaucracies, and parties-that form the "top." Sanya1 11 994: 45) gives the 
example of the founders of the Grameen Bank, Drs. ¥unus and Latifee, 
who are mythologized as visionaries whose effons resulted i n  this para­
digmatic development from below. They doubtless possessed great vision, 
but, as Sanyal points out, they also had an institutional association with 
the top university that provided both salary and legitimacy, and Yunus's 
efforts to convince the bank to make loans were made not on the strength 
of his grassroots organizing ability but because of his funily's long­
standing relationship as a major depositor. As the project ex panded and 
became the famous Grameen Bank, it was on the firm basis of a tripartite 
alliance among NGOs, government, and market institutions. lS 

15 Sce also Sanyal's (1994) accounts of the Bangladeshi NCO Proshika. and [he Indian 
NGO SEWA (Self· Employed Women's Association). 
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The need to be  self-sustaining caused conflicts within NGOs because of 
the siren call of alliances with the market as a source of generating inde­
pendent income, especially as foundations began to require better ac­
countability and plans for sustainability. Over the last fifteen years, in the 
search for self-sustainability some NGOs have indeed turned to income­
generation alternatives that mimic commercial enterprises. For example 
the "dot-corg" dual enterprise model combines social and business ven­
tures, separating revenue generation from the NGOs' social mission and 
evaluating it according to business metrics. There is also a minority of 
NGOs who, from early on, set their long-term goal as evolution into a so­
cially oriented, for-profit venture, such as many Internet Service Providers 
in Eastern Europe who began as nonprofits and grew into viable busi­
nesses (Peizer 2000). When you consider the early resistance of NGOs to 
allying themselves too closely with the market, it is striking (or even 
shocking) to watch partnerships emerge such as CARE-Starbucks (Lin­
denberg and Bryant 2001: 164-65; Austin 2000; and, for a critique, Ger­
effi et. a1 2001) or the "Libraries Online Partnership" between Microsoft 
Corporarion and the nonprofit American Library Association (Sagawa 
and Segal 2000).'6 

Alliances with the market certainly do open new forms of sustainabil­
ity and even synergy and cannot be dismissed out of hand. If NGOs re­
ject cooperation with state and market forces too completely, they risk 
slipping into an exclusively oppositional role with diminished opportuni­
ties for agenda-setting (though some may relish precisely this oppositional 
role). Yet the benefits of collaboration do not mean that old problems of 
cooptation have disappeared-on the contrary, they may even be exacer­
bated by the new hybrid forms. The values of the market and of the non­
profit world remain antagonistic. As NGOs spread their accountability 
unevenly among constituents, board members, donors, and the public, 
they find themselves faced with a proliferation of performance criteria 
that catches them between the value systems of business (efficiency, sol­
veney) and social mission (adherence to principles, ideological agenda) 
(Edwards and Hulme 1996b). In the best case they may exploit these con­
tradictions, but the danger is real that actOrs who are accountable ac­
cording to many principles become accountable to none (Stark 2001).'7 

Most importantly, success for NGOs came less from developing inno­
vative ideas than from basing their efforts "on relatively old ideas which 

16 Of course Microsoft and Srarbucks were themselves once upon a time anti-establish­
ment upstarts. On the phenomenon of voluntacy-cornmercial cooperation and its attendant 
challenges, see Edwards and Hulme (1996a) and Bendell (2000). 17 Because the state and market themsdves are not static but are undergoing fundamen­
tal changes, an even bigger problem may be distinguishing cooperation from co-optation in 
certain cases (Bach and Stark 2002). 

NEW G E O G R A P H I E S  O F  A S S O C I ATI O N  49 

may have been tried, even by the government, in another context . . . .  
Successful NGOs did not pursue only a decentralized approach . . .  their 
success was due to a skilful blending of centralization and decentraliza­
tion of decisions, cooperation and competitiveness" (Sanyal 1994: 43). 
III other words, successful NGOs used logics that are distribuled and 
recombinatory. 

Conclusion 

When we employ analytical concepts that bridge the society! technology 
divide, NGOs appear as a molecular technology, a large, self-organizing 
community of deliberative associations (Latour 1991; Levy 1997: 41) .  
They translate (i.e., misunderstand, interpret, and renegotiate) between 
multiple logics, such as indigenous peoples and government b ureaucrats. 
They also translate between an older spatia-temporal order (the cold war, 
the sovereign state system, Fordism, etc.) and what we have provisionally 
marked as an associative space. This space is transform ing w hat Agnew 
c,.lls the field-of-forces model of political power based on a 5 patialiry of 
political power frozen into state territorial units (Agnew 2002). The ge­
ography of association rests on a different epistemological premise than 
the dyadic conception of power that hypostasizes the sovereign nation­
state-associations are based on recombinant principles derived from so­
cial network theory rather than billiard ball models of classic interna­
tional relations theory. 

As we described above, knowledge communities assume a central place 

in the geographies of association as circuits of social (re)production at the 

local and global level. NGOs can be significant in this regard because their 

liminal role between local, national, and global situates them s t:rategically 
within the technospatial: the technologically mediated social and mate­
rial orders that are defined by new boundaries of place and technosocial 

practices. For instance, the mix of face-to-face and virtual interaction now 

standard within and between many NGOs blurs the line betvveen seren­

dipitous and intentional contact, turning what were once pri marily dis­
junctive interactions into contiguous experiences. This is happening in a 
context where interactive (especially mobile) technologies are changing 
Our notions of personal and social space. 18 The recombinatory aspects of 

18 See Ito 2nd Okabe (2003) for 2R empirical study of the way mobile (echnology alters 
the sense of place, including a di!Ocll!O!Oion of serendipitous and intendon;l contact and co­
presence among Tokyo mobile phone users. Ito and Okabe refcr to �fechnosoci al situations" 
to describe the situations where boundary-spanning technologies restructure social identity 
and practice. 
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the term "association" that we highlighted in this chapter can thus ac­
quire at least three additional salient meanings: NGOs as part of a shift­
ing landscape of reputation ("by association"), as part 01 a network of 
more or less formal societies (associations in the German sense of gesel/­
schaften), and embedded in a field of technosocial practices that privilege 
nonlinearity (as in "associative thinking"). 

It would be a mistake, however, to assume that associative spaces pre­
determine any a priori normative outcome for NGOs-as mentioned ear­
lier, the problems of accountability alone present substantial challenges to 
furure development. How are alliances, much less networks, to be held 
accountable? As NGOs move from confronting businesses to parroering 
with them, how will this affect their justificatory claims to representing 
civil society? Could not NGOs operate nefariously as the moral instru­
ments of a new global society of control precisely because they are net­
worked, molecular strucrures, functioning as "the capillary ends of the 
contemporary networks of power" (Hardt and Negri 2000: 313)?  In the 
growing literature NGOs appear alternatively as an incipient global civil 
society, functional equivalents of democracy, as tools of the ruling class, 
or as the vanguard for globalization from below (Warkentin 2001; Rose­
nau 1998; Falk 1999; Appadurai 2000). NGOs are diverse enough to in­
corporate all these contradictory interpretations, yet too often the dis­
cussion proceeds as if NGOs' form were given and only their effect 
remains to be worked out. In the new geography of association, NGOs' 
most striking function is their renegotiation of the justificatory regimes 
upon which the global spatia-temporal order is based. In this uncertain 
process they will continue to assume an increasingly central and contro­
versial role as co-constituents of the organization of global political space. 
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Electr onic Marke ts and Activist Ne tw orks: 

The Wei ght of So cial L o gics in D i gi tal Formations 

S A S K I A  S A S S E N  

INTERACfIONS BETWEEN digital technology and social logics can produce 
a third condition that is a mix of both. When this mixed domain gets 
structured in electronic space, we call it a digital formation (see Latham 
and Sassen, this volume). This chapter focuses on two such formations: 
the global market for capital and global electronic activist networks. In 
both cases my organizing question concerns the operation of social logics 
and how they shape and are in turn shaped by these technologies. The fo­
cus is, then, on both the transformative capacities of these new computer­
centered technologies and their conditioning by social logics. The two 
very different types of cases examined in this chapter make legible the 
variable ways in which this sociotechnical interaction produces outcomes. 

Both cases are part of global dynamics, and both have been significantly 
shaped by the three properties of digital networks-decentralized accessl 
distributed outcomes, simultaneity, and interconnectivity. But, I will argue, 
these technical properties have produced strikingly different outcomes in 
each case. In one case, these properties contribute to distributive out� 
comes-greater participation of local organizations in global networks­
and thereby help in constituting elementaty forms of trans boundary pub­
lic spheres or forms of globality centered in multiple localized types of 
struggles and agency. In the second case, these same properties have con­
tributed to higher levels of control and concentration in the global capital 
market even though the growth in the levels of capital drawn up into these 
financial electronic networks rests on a kind of distributed power, that is, 
millions of investors and their millions of decisions. 

This difference points to the possibility that networked forms of power 
are not inherently distributive, as is often theorized when the focus is ex­
clusively on technical properties. Intervening mechanisms that may have 
little to do with the technology per se can reshape what is, technically, a 
primary outcome of these networks. These two cases show us that the tra­
jectory followed by what begins in each as the distributed power we as­
sociate with computer-centered networks can take on many forms. In the 
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case of the global capital market, it winds up a s  concentrated power. This 
indicates that technology alone does not explain outcomes: each case con­
stitutes a distinct domain through specific imbrications of technical a n d  
social logics. We can expect these imbrications to range from simple to 
complex, depending on the type of case. One way of describing this i n ­
teraction i s  to posit that the new technologies are partly embedded in i n­
stitutional environments that have the power to inscribe technology. As a 
result, the outcome does not reflect exclusively the features of the partic­
ular technology at work. 

To capture the interactions between the technical and socia l  logics at 
work in producing the distinct outcomes of each case, we need to identify 
appropriate indicators. One type of indicator is the counterfactual, in this 
case, to a purely technology-driven outcome. In the case of this chapter, 
it would be that which disproves the technological logic. For the global 
capital market, one such counterfactual would be to posit a lumpy tather 
than seamless electronic space: The social logics operating in this elec­
tronic, transjurisdictional, globally interconnected market can alter the 
outcomes we might deduct from the technical capacities at work in these 
electronic networks. The effort then becomes one of laying bare the wa ys 
in which this electronic market is embedded and conditioned. The new 
technologies have had a deeply transformative effect, but they do not dis­
lodge the fact of substantive agendas organizing market actors. The ar­
gument I develop below is that today's global capital market is a complex 
formation markedly different from earlier global financial markets be­
cause of its extensive digitization, but that this does not necessa rily mean 
that it is disembedded. In the case of electronic activist networks of local 
organizations, the indicator would function in precisely the opposite direc­
tion: the local can constitute the nonlocal, specifically in this case global 
networks and global agendas. The effort here is to understand how highl y  
specific local environments and agendas can constitute global scalings. 

Both cases make legible how digitization can destabilize nested, for­
malized hierarchies of scale: a global electronic space is shown to be mul­
tiscalar, and situated local struggles are shown to be drawn up into a 
global electronic space. In the first case, the multiscalar nature of the elec­
tronic global capital market comes about through its embeddedness in a 
network of financial centers located in highly institutionalized national 
environments. In the second case, the multiscalar nature of the l ocal com es 
about through its constituting global networks, which in turn maximize 
connectivity and interaction among localities. Localized emities become 
microenvironments with global span. Local organizations confined to lo­
calized actions gain cognition of the recurrence of these types of actions 
in locality after locality, thereby contributing to the reshaping of these 
global networks for communication into global zones for interactivity. 
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The global capital market is a particularly helpful case for examining 
these dynamics of transformation and embeddedness. It represents an 
enormously complex series of imbrications of digital and nondigital fac­
tors that can actually be traced given a high level of institutionalization 
and a considerable amount of evidence. In contrast, the global network 
of local organizations represents rather simple types of imbrications, at 
least at this point, and is far more difficult to trace given low, if any, in­
stitutionalization; as a field for research, it has also suffered from a north­
ern perspective that has misinterpreted and/or overlooked key aspects of 
global sOllth electronic activist networks. However, the case of electronic 
activist networks helps us understand the fact of different trajectories and 
thereby illuminates the variability and specificity of the transformative ca­
pacities of these technologies (see introduction, tbis volume). 

The Locational and Institntional Ernbeddedness of Electronic 
Financial Markets 

In seeking to understand the role of the new technologies in sbaping 
today's market for capital, it is important to recognize tbat there has long 
been a global market for capital and that there dearly would have con­
tinued to be one even if these technologies never had come about. 1 The 
question then becomes one of understanding the specific ways in which 
computer-centered technologies have reshaped financial markets, and dis­
tinguishing between merely derivative changes and genuinely transfor­
mative ones. 

There are, in my reading, two major sets of differences that distinguish 
today's global market for capital from tbat of earlier periods.2 One has to 
do with the level of formalization and institutionalization of tbe global 
market for capital today, partly an outcome of the interaction with na­
tional regulatory systems tbat tbemselves gradually have become far more 
elaborate over tbe last bundred years. I will nOt focus especially on tbis 
aspect here. Tbe second set of differences concerns the transformative role 
of digital networks and the possibility of digitizing financial instruments 

1 A strong line of interpretation in the Iiteratwc is that today's market for capital is noth­
ing new and represents a return to an earlier global era at the turn of the century (Hirst and 
Thompson 1996i Wade 2004). I argue that this holds only at a high level of generality, but 
when we factor in the specifics of today's capital marker, especially digitization, some sig­
nificant differtnces emerge with those past phases (Sassen 2001: chaps. 4t 5. and 7). There 
is an emerging literature focused on electronic financial markets (t.g., Knorr·Cetina and 
Bruegger 2002; Barrett and Scott 2004; Call on 1998; MacKenzie and Millo 2003; Zaloom 
2005). 

2 Neither of these has been addressed by those who argue that the current global marker . , " (" , ,  . .  
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(botb hencefortb called digitization). In combination wi th the various dy­
namics and policies we usually refer to as globalizalion, they have con­
stiruted the capital market as a distinct institutional orde� one different 
from other major markets and circulation systems such as global trade 
and foreign direct investment. 

One of the key and most significant outcomes of digitizalion in finance 
bas been tbe jump in orders of magnitude and the extent of w orldwide in­
terconnectedness. I argue that tbere are basically tbree ways in which dig­
itization has contributed to this outcome (for a greater elaboration of tbis 
Mgument, see Sassen 2001: chaps. 5 and 7; Sassen 2005: chaps. 5 and 7). 
One is the use of sophisticated software, a key feature of the global fi­
nancial markets today and a condition that in turn has made possible an 
enormous amount of innovation. It has raised tbe level of liquidity as well 
as increased the possibilities of liquefying forms of wealth hitherto con­
sidered nouliquid. This can require enormously complex instruments;  the 
possibility of using computers not only facilitated the development of 
these instruments but also enabled the widespread use of these instru­
ments insofar as mucb of tbe complexity can be contained in the software. 
It enables users wbo might not fully grasp either the mathematics or the 
software design issues of financial instruments. Development: of these in­
struments is further enbanced by the fact tbat their softwaring facilitates 
proprietary rights. 

S..:ond, the distinctive features of digital networks can maximize the 
implications of global market integration by producing the possibility of 
simultaneous interconnected flows and transactions, as well as decentral­
ized access by investors and by financial exchanges in a growing number 
of countries. The key background factor here is that, since the late 1 9 80s, 
the trend bas been for more and more countries to de- andreregulate their 
economies according to a particular set of criteria that has en sured cross­
border convergence and the global integration of their financial centers. 
This nondigital condition amplified tbe new capabi lities introduced by the 
digitization of markets and instruments. 

Tbird, because finance is particularly about transactions rather than 
simply flows of money, the technical properties of digital networks assume 
added meaning. Interconnecrivity, simultaneity, decentralized access, and 
softwared instruments all contribute to multiply the number of transac­
tions, the lengtb of transaction chains (Le., distance between instrument 
and underlying asset), and thereby the number of participants. The over­
all outcome is a complex architecture of transactions.3 

3 Elsewhere (Sassen 2005: chap. 7) I have developed this thesis of finance today as being 
increasingly about transactions rather than about money per sc. [n my reading financial ccn­
ters become even more important today because they contain the capabilities for managing 
tbis transactivity precisely at a time when the latter assumes whole new features. given 
tJ; .. ;ti� ... t;" .. 
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These three features of today's global market for capital are inextricably 
related to the new technologies. The difference they have made can be seen 
in two consequences. One is the multiplication of specialized financial mar­
kets. It is a question not only of global markets for equities, bonds, furures, 
currencies, but also of the proliferation of enormously specialized global 
submarkets for each of these. This proliferation is a function of increased 
complexity in the instruments and simultaneous market integration, in turn 
made possible by digitization of, respectively, instruments and markets. 

The second consequence is that the combination of these conditions has 
contributed to the distinctive position of the global capital market in re­
lation to several other components of economic globalization. We can 
specify two major traits, one concerning orders of magnitude and the sec­
ond the spatial organization of finance. In terms of the first, indicators are 
the acrual monetary values involved and, though more difficult to mea­
sure, the growing weight of financial criteria in economic transactions, 
sometimes referred to as the financializing of the economy. Since 1980 the 
total stock of financial assets has increased three times faster than the ag­
gregate GDP of the twenty-three highly developed countries that formed 
the OECD for much of this period. The volume of trading in currencies, 
bonds, and equities has increased about five times faster and now sur­
passes it by far. This aggregate GDP stood at about u.S. $30 trillion in 
2000 while the worldwide value of internationally traded derivatives 
reached over $65 trillion in the late 1990s, a figure that rose to $168 tril­
lion in 2001 and $192 trillion in 2002. To put this in perspective, we can 
make a comparison with the value of other major high-growth compo­
nents of the global economy, such as the value of cross-border trade (ca. 
$8 trillion in 2000) and global foreign direct investment stock ($6 trillion 
in 2000) (IMF 2001; BIS 2002). Foreign exchange transactions were ten 
times as large as world trade in 1983, but seventy times larger in 1999, 
even though world trade also grew sharply over this period.4 

As for the second major trait, the spatial organization of finance, it has 
been deeply shaped by regulation. In theory, regulation has operated as 
one of the key locational constraints keeping the industry, its firms, and 
markets from spreading to every corner of the world.s The wave of dereg-

... The foreign exchange market was the first one to globalize, in [he mid-1970s. Today it 
is the biggest and in many ways the only truly global market. It has gone from a daily 
turnover rate of about U.S. $15 billion in the 1970s, to $60 billion in the early 19805, and 
an estimated $1.3 trillion today. In contrast, the total foreign currency reserves of the rich 
industrial countries amounted to about $1 trillion in 2000. 

S Wholesale finance has historically had strong tendencies toward cross-border circula� 
tion, whatever the nature of the borders might have been. Venice�based Jewish bankers had 
multiple connections with those in Frankfurt, and those in Paris with those in London; the 
Hawala system in the Arab world was akin to the Lombard system in western Europe. For 
a detailed discussion see Arriwi (1994), 
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ulations that began in the mid-1980s has lifted many of th"e fcmal C '�L ­
straints on the geographic spread of the industry. Further, be in, a higH�" 
digitized industry today, financial outputs can circ�late instan,t,.lleOld�" 
worldwide, financial transactions can be executed dIgitally, a net borh cor- ­
culation and transactions can cut across conventional bonbrs. lll prilld -
pie this generates locational options that are quite sp�cific to finance ,.c::I 
diverge from those of most other globalized econonuc sectors lsee, e:g. , 
Budd 1995). The large-scale deregulation of rhe industry in a gI:owmg 
number of countries since the mid-1980s has indeed brought with it 2l 
sharp increase in access to what were still largely national finanei al cen -
lers and has enabled innovations that, in turn, facilitated th e ind ustrv'=s 
expansion both geographically and institutionally. This passi bility of 10 -
cational and institutional spread also brings with ir a heighten ed level and 
diversification of risk, a marking feature of the current phase ofrhe mar -
ket for capital. Yet, as I will discuss below, the geography of its sp read ios 
lumpy rather than seamless because of the substantive agenda! guidmg 
the sector and its dependence on a network of at least partly nondlglta_ l 
fin.ancial centers. Financial centers are "agents" through which specific:: 
utility logics are drawn into the global electronic market. 

The Distinctiveness ofToday's Capital Market 

Though there is little agreement on the subject, in my reading the se cur -
reot conditions make for important differences between today's glob. 1 
capital market and the period of the gold standard before World War r: _ 
In some ways the international financial market from the late ISOOs t= 
the interwar period was as massive as today's. This appears to be the c.,= 
if we measure the volume of long-term flows as a share of nation._ l 
economies. The international capital market in that earlier period wll:5 
large and dynamic, highly internationalized, and backed by a h ealthy dase;." 
of Pax Britannica to keep order. The extent of its internationalization ca= 
be seen in the fact that in 1920, for example, Moody's rated bonds wer= 
issued by about fifty governments to raise money in the American capita 1 
markets (Sinclair 1994). The depression brought on a radical decline i'3 
the extent of this internationalization, and it was not until veryrece!ul y 
that Moody's was once again rating the bonds of about fifty govern mems _ 

Indeed, as late as 1985, only fifteen foreign governments were borrowing 
in the U.S. capital markets. Not until after 1985 did the internation al fi ­
nancial markets reemerge as a major factor.6 

But there are significant differences. One is the volume of short-term fi­
nancial flows that has grown sharply and outstrips long-term flows. Fur-

6 Switzerland's international banking was, of course, the exception. B,;.t �hi; ViaS g Vl(5" 
specific type of banking and does not represent a global capital market, particuhdy gi'!,�l"""1 

• r " . . .. .  • • • r . ,  . , " 
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ther, this has brought with it the rise of  types of financial institutions al­
most exclusively involved in such flows and hence highly speculative. 
More generally, there has been a growing concentration of market power 
in institutions, including more conservative ones sllch as pension funds 
and insurance companies. 

Institutional investors are not new. What is different beginning in the 
1980s is the diversity of types of funds, the rapid escalation of the value 
of their assets, and the sharp rise of extremely speculative institutions. 
There are two phases in this short history, one going into the early 1990s 
and the second one taking off in the later 1990s. Focusing briefly on the 
first phase and considering pension funds, for instance, their assets more 
than doubled in the United States from $1.5 trillion in 1985 to $3.3 tril­
lion in 1992. Pension funds grew threefold in Britain and fourfold in Ja­
pan over that same period, and they more than doubled in Germany and 
Switzerland. In the United States, institutional investors as a group came 
to manage two-fifths of U.S. households' financial assets by the early 
1990s, up from one-fifth in 1980. Another feature is that today the global 
capital market is increasingly a necessary component of a growing range 
of transactions, such as the diversity of government debts that now get fi­
nanced through the global market: increasingly kinds of debt that were 
thought to be basically local, such as municipal debt, are entering this 
market. The overall growth in the value of financial instruments and as­
sets also is evident with U.S. institutional investors whose assets had risen 
from 59 percent of GDP in 1980 to 126 percent by 1993. 

TABLE t 
Financial Assets of Institutional Investors, 1990 to 2001, selected countries, 
(bn USD) 

Country 1 993 1999 2001 

Ganada 435.9 757.3 794.3 
France 906.3 1691.1 1701.3 
Germany 729.8 1529.0 1478.4 
Japan 3610.7 4928.2 3644.8 
Netherlands 465.2 799.3 722.3(2) 
United Kingdom 1543.6 3321.3 2743.3 
United States 9051.7 19274.0 19257.7 

Percentage of OEGD(') 90.6% 87.2% 86.3% 

Source: Based on OECO, Institutional Investor Statistical Yearbook, 2003, Table 5.1. 
pp. 20 

(1) Percentages based on author's calculation. Percentage indicates the proportion these 
seven countries represent. 

(2) Netherlands figure for 2001 excludes non�life insurance. 
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As for the phase that began in the late 1990s, besides the growth of 
older types of institutional investors there is a proliferation of institutional 
investors with extremely speculative investment strategies. Hedge funds 
are among the most speculative of these institutions; they sidestep certain 
disclosure and leverage regulations by having a small private clientele and, 
frequently, by operating offshore. While they are not new, their size and 
their capacity to affect the functioning of markets certainly grew enor­
mously in the 1990s, and they emerged as a major force by the late 1 990s. 
According to some estimates, they numbered 1,200 with a ssets of  over 
$150 billion by mid-1998 (BIS 2000), which was more than the $122 bil­
lion in assets of the total of almost 1 ,500 equity lunds a s  of October 1997 
(UNCTAD 1998). To put these figures in perspective, both of these types 
of funds need to be distinguished from asset management funds, of which 
the top ten were estimated to have $10 trillion under management in 
2000.7 

It is particularly in the world of short-term flows and speculative in­
vestots that digitization has had transformative consequences. Two sets 
of properties need to be emphasized here. One set-instantaneous trans­
mission, interconnectivity, and speed-has transformed the character of 
financial transactions. A major consequence has been the sharp jump in 
the volume and the overall value of transactions. The other set of prop­
erties has to do with computerization, specifically, the possibility of com­
puterizing mathematics. This has enabled the development of enormously 
complex financial instruments and, very importantly, their wi  despread use 
in that they could be packaged into reasonably simple-to-use software. 
One major consequence has been the increase in the industry'S capacities 
to liquefy assets. 

These two sets of properties have contributed to a third xnajor differ­
ence, the explosion in and demand for financial innovations. Innovations 
Me not new to finance, nor is the fact that an effect o f  innovations is to 
raise the supply of financial instruments that are tradeable-sold on the 
open market. The crucial difference between earlier phases and the con­
temporary phase is one of thresholds and the extent to which a change in 
thresholds can be interpreted as a qualitative transformation. The in­
creased digitization of both transactions and instruments discussed above 
has enabled the work of producing innovations and the workability of a 
variety of new but also older innovations. While it is true t hat much of 
this innovation centers on derivatives and that the concept of the deriva-

7 The level of concentration is enormous among these funds, partly as a consequence of 
mergers and acquisitions (M&As) driven by the need for firms to reach what are de facto 
the competitive thresholds in the global market today. (For more details, see Sassen 2001: 
chap. 7.) 
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tive is an old one, today we have seen a multiplication of types of deriva­
tives and a sharp increase in the complexity of many of these types of de­
rivatives.s This in turn has led to what we might describe as the growing 
importance of academic economics in financial instrument development 
(for a critica! account, see MacKenzie and Millo 2003; Callon 1998). Dig­
icizacion of transactions and instruments has been central to this multi­
plication of types of derivatives and their increased complexity. The over­
all result has been a massive increase in the extent to which the linancial 
industry has been able to securitize various forms of what were previously 
considered untradeable assets or were simply not considered as assets, 
such as many forms of debt.9 Mediated through these specifics of con­
temporary finance and financial markets, digitization can be seen as hav­
ing contributed to a vast increase in the number of transactions, which in 
turn has translated into increased volumes and values. 

At a macroinstitutional level, the proliferation of innovative derivatives 
has furthered the linking of national markets by producing specific types 
of incentives. For instance, various kinds of derivatives make it easier to 
exploit, or arbitrage, price differences among diverse linancial instru­
ments. One indicator is the growing importance of cross-border trans­
actions measured in terms of their value as a percentage of GDP in the 
leading developed economies (table 2). For instance, tbe value of such 
transactions in tbe United States represented 4 percent of GDP in 1975, 
35 percent in 1985 when the new linancial era is in full swing, a quadru­
pling by 1995, and 230 percent in 1998. Other countries show even 
sharper increases. In Germany this share grew from 5 percent in 1975 to 
334 percent in 1998; in France, it went from 5 percent in 1980 to 415 per­
cent in 1998. In part, this entails escalating levels of risk and innovation 
driving the industry; indeed, it is only over the last decade and a half that 
we see this acceleration. 

The drive to produce innovations is one of the marking features of the 
linancia! era that begins in the 1980s. The history of linance is in many 
ways a long history of innovations. But what is perhaps different today is 
the intensity of the current phase and the multiplication of instruments 
that lengthen the distance between the financial instrument and the actual 
underlying asset. This is reflected, for instance, in the fact that stock mar-

8 While currency and interest-rate derivatives did not exist until the early 19805 and rep­
resent two of the major innovations of the current period, derivatives on commodities, 50-
called futures, have existed in some version in earlier periods. Famously, Amsterdam's stock 
exchange in the seventeenth century-when it was the financial capital of the world-was 
based almost entirely on trading in commodity futures. 

9 There are Significant differences by country in the extent to which these innovations 
have been implemented. For instance and in general terms, secutitization is well advanced 
in [he United States, but just beginning in most of Europe. 
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iABLE 2 
Cross-border Transactions in Bonds and Equities', as % of GDP, 1975 to 2002 
(selected years) 

as a percentage of GDP 

1975 1980 1 985 1990 1995 2000 2002 

United States 4 9 35 89 135 229 292 
Japan 2 8 62 1 1 9  65 96 106 
Germany 5 7 33 57 172 447 464 
France N.A. 5 21 54 187 398 430 
it"ly 1 1 4 27 253 782 821· (  
Canada 3 9 27 65 187 241 3 1 1  

Source: Bank for International Settlements, Annual Repon 1999, 1 April 1998-31 March 
1999, Table VI.5; IMP 2004, Table A.3 

Notl!: It denotes gross purchases and sales of securities between residents and DOn-resi· 
dents. 
.... year [or Italy is 2002 

ketcapitalization and securitized debt, before the financial crisis of 1 997-
98, in North America, the European Union, and Japan amounted to$46.6 
trillion in 1 997, while their aggregate GDP was $21.4 trillion and global 
GDP was $29 trillion. Further, the value of outstanding deriva tives that 
same year in these same sets of countries stood at $68 trillion, which was 
about 146 percent of the size of their underlying capital markets. (For a 
full description of assumptions and measures, see IMF 1999: 47). 

In The Digital Era: More Concentration than Dispersal? 

A second major set of issues about the transformative capacities of digi· 
tization has to do with the limits of technologically driven change, or, in 
other words, with the point at which this global elecrronic market for cap­
ital runs into the walls of irs embeddedness in nondigital conditions. There 
are two distinct issues here. One is the extent to which the global marker 
for capital, even though global and digital, is actually embedded in mul· 
tiple environments, some indeed global in scale but others subnational, 
that is, the actual linancial centers within which the exchanges are located. 
A second issue is the extent to which it remains concentrated in a limited 
number of the most powerful linancial centers, notwithstanding its char­
acter as a global electronic market. 

In theory, the intensification of deregulation and the instituting of poli­
cies in various countries aimed at creating a supportive cross·border en­
vironment for financial transactions could have dramatically changed the 
locational logic of the industry. This is especially the case because it is a 
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digitized and globalized industry tbat produces highly mobile outputs. It 
could be argued that the one major feature that could keep this industry 
from having locational constraints would be regulation. With deregula­
tion, that constraint should be disappearing. Other factors, such as the 
premium paid for location in major cities, should be a deterrent to 10· 
cate there, and with the new developments of telecommunications there 
should be no need for such central locations. Further, even accepting the 
notion that this market needs financial centers, given the costs of operat­
ing in major centers we might expect a shift of operations to lower-order 
financial centers given their lower prices compared to the major centers; 
tbus, we would expect a shift from the leading to lesser centers. 

Today, then, we might expect the actual spatial organization of the in­
dustry to be a much better indicator of its market-driven locational dy­
namics than was tbe case in earlier phases with more regulation and less 
digitization. We have seen considerable deregulation in the industry, the 
incorporation of a growing number of national financial centers into a 
global market, and the sharp increase in digitization of transactions and 
instruments. This would hold especially for the international level given 
tbe earlier prevalence of highly regulated and closed national markets. 

There has, indeed, been geographic decentralization of certain types of 
financial activities, aimed at securing business in the growing number of 
countries becoming integrated into tbe global economy. Many of tbe lead­
ing investment banks have operations in more countries than they had 
twenty years ago. The same can be said for tbe leading sister industries, 
such as accounting, legal, and otber specialized corporate services tbat 
now need to deliver a global service to their corporate clients; a good in­
dicator of this is the explosive growth in these firms' networks of overseas 
affiliates (Taylor et al. 2002, see generally GAWC). And it can be said for 
some markets: for example, in tbe 1980s all basic wholesale foreign ex­
change operations were in London. Today these are distributed between 
London and several other centers (even though tbe number of centers is 
far smaller thao the number of countries whose currency is being traded). 

But empirically what stands out in the evidence about the global finan­
cial markets after a decade and a half of deregulation, worldwide inte­
gration, and major advances in electronic trading is the extent of loca­
tional concentration and that firms are willing to pay a premium to be in 
major financial centers. Large shares of many financial markets are dis­
proportionately concentrated in a few financial centers. This trend toward 
consolidation in a few centers also is evident witbin countries. Further, 
this pattern toward the consolidation of one leading financial center per 
country is a function of rapid growtb in tbe sector, not of decay in the los­
ing cities. 

The sharp concentration in leading financial markets can be illustrated 
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with a few facts.'o London, New York, Tokyo (notwithstandmg a na­
tional economic recession), Paris, Frankfurt, and a few other cities regt:l­
larly appear at the rap and represent a large share of global transactions. 
This holds even after the September 1 1  attacks in New York that de­
stroyed the World Trade Center (albeit that it was not largely a financial 
complex) and damaged over fifty surrounding buildings home to much fi­
naDcial activity. Many saw the level of damage as a wake·up call abo13.t 
the vulnerabilities of sharp spatial centralization in a limited number o f  
sites." The fact that the global capital market is a global digital market 
does not seem to reduce the need for being present in the actual center S 
where the exchanges are located. London, Tokyo, New York, Paris (noV\' 
consolidated with Amsterdam and Brussels as EuroNextl, Hong Kong, 
and Frankfurt account for a major share of worldwide stock market cap­
italization. London, Frankfurt, and New York account for an enormou s 
world share in the export of financial services. London, New York, an d 
Tokyo account for over one-third of global institutional equity holdings, 
this as of the end of 1997 after a 32 percent decline in Tokyo'S value Ol'e r 
1996. London, New York, and Tokyo account for 58 percent of the for­
eign exchange market, one of the few truly global markets; together wit .h  
Singapore, Hong Kong, Zurich, Geneva, Frankfurt, and Paris, tbey ac-

JO Among the main sources of data for the figures cited in dus section are the Interna­
tiona� Bank for Settlements (Basie); IMP national accounts data; specialized trade publIca­
tions such as Wall StredJournars WorldScope; MorganStonft:)l Capital lnteynarional; The 
Banker; data listings in the Financial Times and The Economist; and) especially for a focu s 
.on ciries, the data produced by Technimetrics. Inc. (now part of Thomson Financials!. Ad­
ditional names of standard, continuously updated sources acc listed in Sassen (2001).  

11 The case of New York after September 2001 requires clarification. The destruction 0 f 
a considerable amount of the office space of several financial firms in addition to the de­
struction of communications infrastructwe forced many firms to either fully or pa.rtly mllve 
out of lower Manhattan. Some of these firms will not return; some have already returned t o  
either Jower or mid-Manhattan. Most are likely to keep their strategic operations centere d 
in Manhauan. But there is now a broader geography to the Manhattan financial stetar tha n 
was the caSe before September 2001: it includes growing concentrations of at least parridJ 
components of firms in specific areas of New Jersey and Connecticut. In my inrerprelalio n 
there are twO issues to factor in. One of these is that [he destruction of office space can be 
seen as a brutal elimination of inertia in the financia1 sector, where many ofthcse 6rms hJve 
grown enormously and have kepr huge workforces-of ten thousand employees in se\'t'ea I 
cases-when only a fracrion of these need to be located in a major finandal centcL The �c­
and issue is that, given digitization, "spatial centrality" can be constituted th rough divtrse 
actual geographies (Sassen 2001: chap. 5). The geography of the downtown bustnts s  center 
is bUf one of these. A second type of geography of "centrality" is that of the Jarger metro­
politan area where a variety of dense business nodes are connected via state�of·the-an con.­
ventional infrastructure and digital networks. A thied is the ne[Work of global cities, con.­
stituted through the multiple digital and other teansactions among various nrms in these 
cities. In the case of the Manhattan financial industry, all three geographies of centrality were 
present throughout the 19805 and 1 9905; September 11 strengthened the second type. 
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TABLE 3 
The Twelve Biggest Stock Markets in the World by Market Capitalization, 
2003 and 2000 

Stock 
Market 

NYSE 
Nasdaq 
Tokyo 
London 
Euronext 
Osaka 
Deutsche Borse 
Toronto 
Spanish Exchanges 
Swiss Exchange 
Hong Kong 
Italy 

Percentage of Total 
Capitalization for 
Top 12 

2003 2000 
2003 Percentage of 2000 Percentage of 

Market Members Market Members 
Capitalization Capitalization Capitalization Capitalization 

1 1 ,329.0 36.3% 1 1 ,534.5 37.1% 
2,844.2 9.1% 3,597.1 1 1 .6% 
2,953.1 9.5% 3,193.9 10.3% 
2,460.1 7.9% 2,612.2 8.4% 
2,076.4 6.7% 2,271.7 7.3% 
1,951.5 6.3% (I )  (2) 
1,079.0 3.5% 1,270.2 4.1% 

888.7 2.8% 766.2 2.5% 
726.2 2.3% (I) (2) 
727.1 2.3% 792.3 2.5% 
714.6 2.3% 623.4 2.0% 
614.8 2.0% 768.4 2.5% 

90.9% 90.8% (2) 

Compiled from World federarion of Exchanges Annual Statistics for 2001 (pp. 92) and 
2003 (pp. 82), year end figures with calculations of percentages added 

(1) The top 12 for 2000 did not include Osaka or the Spanish Exchanges (BMEl. Instead 
the Spain, consisting of Madrid, was 11th with market capitalization of $504.2 billion and 
Australia was 12th with market capitalization of $372.8 billion. 

(2) This figure indicates the percentage represented by the top 12 exchanges in rerms of 
market capitalization for 2000 (including the exchanges in Spain, 1.6%, and Australia, 
1.2%) 

count for 85 percent in this, the most global of markets. These high lev­
els of concentration do not preclude considerable activity in a large num­
ber of other markets, even though the latter may account for a small 
global share. 

This trend toward consolidation in a few centers, even as the network 
of integrated financial centers expands globally, also is evident within 
countries. In the United States, for instance, the leading investment banks 
are concentrated in New York, with only one other major international 
financial center, Chicago, in this enormous country. Sydney and Toronto 
have gained power in continent-sized countries and have taken over func­
tions and market share from what were once the major commercial cen­
ters-Melbourne and Montreal, respectively. So have Sao Paulo and 
Bombay, which have gained share and functions from, respectively, Rio 
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TABLE 4 

Foreign Listings in Major Stock Exchanges, 2003 and 2000 

2003 2003 2000 1000 
Number of Percentage of Number of Percentage of 

Foreign Foreign Foreign Foreign 
Exchange Listings Listings Listings Listings 

Nasdaq 343 10.4% 488 10.3% 
NYSE 466 20.2% 433 17.5% 
London 381 14.2% 448 18.9% 
Deutsche Borse 182 2 1 .0% 241 24.5 % 

Euronext'" 346 24.9% 
Swiss Exchange 130 3 1 .0% 164 39.4% 

Tokyo 32 1.5% 41 2.0% 

Compiled from WFE Annual Statistics 2001, p. 86; 2003 p. 83 (Cakulations of percent­
ages added). 

*£uronext includes Brussels, Amsterdam, and Paris 
All year end 6gures 

de Janeiro in Brazil and New Delhi and Calcutta in India. One might have 
thought that such huge countries could sustain multiple major financial 
centers, but even though many of the secondary centers may be thriving, 
the point is that the leading centers have gained national share. This pat­
tern is evident in many countries, including the leading econ omies of the 
world." Again, consolidation of one leading financial ce nter in each 
country is an integral part of the growth dynamics in the sector ra ther 
than only the result of losses in the losing cities. 

There is both consolidation in fewer major centers across and within 
countries and a sharp growth in the number of centers that become part 
of the global network as countries deregulate their economies and the 
global economy expands accordingly. Bombay, for instance became in­
corporated in the global financial network in the early 1990s after India 
(partly) deregulated its financial system. This mode of incorporation into 
the global network is often at the cost of losing functions that these cities 
may have had when they were largely national center-so Today the lead­
ing, typically foreign, financial, accounting, and legal services firms enter 
their markets to handle many of the new cross-border opera tions. Incor-

12. In France, Paris today concemraCe5 larger sharts of most financial sectors than it did 
ten years ago, and once important stock markets like Lyon have btc()mc Mp rovincial,'� even 
though Lyon is coday the bub of a thriving economic region. Milan privatized its exchange 
in September 1997 and electronically merged Italy'S tCD rtgional marktrs_ Frankfurt now 
COncentrates a larger share of the financial market in Germany than it did in the early 
19805, and so does Zurich in Switzerland, which once had Basd and Geneva as significant 
competitors. 
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porotion in the global market typically happens without these cities show­
ing a gain in. their global share of the particular segments of the market 
they are in, even as capitalization in their stock market may increase, often 
sharply, and even though they add to the total volume in the global 
market. 

Why is it that at a time of rapid growth in the network of financial cen­
terS, in overall volumes, and in electronic networks, there is such high COn­
centration of market shares in the leading global and, within countries, in 
the leading national centers. It should not be tbis way since both global­
ization and electronic trading are about expansion and dispersal beyond 
what had been the confined realm of national economies and floor trad­
ing. Indeed, one might well ask why financial centers matter at all. 

The Continuing Utility of Spatial Agglomeration 

The continuing weight of major centers is, in a way, countersensical, as 
is, for that matter, the existence of an expanding network of financial cen­
ters. The rapid development of electronic exchanges, the growing digiti­
zation of much financial activity, the fact that finance has become one of 
the most deregulated sectors in a growing number of countries, and that 
it produces a digital, hypermobile produCt all suggest that location should 
not matter. In fact, geographic dispersal would seem to be a good option 
given the high cost of operating in major financial centers. Further, the last 
ten years have seen an in.creased geograpbic mobility of financial experts 
and financial services firms. 

There are, in my view, at least three reasons that explain the trend to­
ward consolidation in a limited number of centers rather than massive 
dispersal-that is, a lumpy geography that reflects the social logics of fi­
nance. (For a more detailed examination of the technical reasons, includ­
ing risk-management see Sassen 2005: chap. 7.) 

TIlE IMPORTANCE OF SOCIAL CONNEcnVITY AND CENTRAL FUNcnONS 

First, while the new communication technologies do indeed facilitate ge­
ograpbic dispersal of economic activities without losing system integra­
tion, they have also strengthened the importance of central coordination 
and control functions for firms and even markets." Indeed, for firms in 
any sector, operating a widely dispersed network of branches and affili­
ates and doing business in multiple markets has made central functions 
far more complicated. Their execution requires access to tOP talent, to 
innovative milieux-in technology, accounting, legal services, economic 

13 This is one of the seven organizing hypotheses through which I specified my global city 
model. For a full explanation see SasseD (2001). especiallv the oreface to rh" n"w prliri .... n 
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fo�ecasting, and all sorts of other specialized, often new, corporate ser­
vices. Major centers have massive concentrations of these and other statt­
of-the-art resources that allow firms to maximize the benefits of the new­
communication technologies and collectively to manage the new condl-­
tions for operating globally. Even electronic markets such as NASDAQ> 
and E'Trade rely on traders and banks that are located somewhere, witil. 
at least some in a major financial center. The question of risk and how it:: 
is perceived and handled is yet another factor that has an impact on how­
the industry organizes itself, where it locates operations, what markers be­
come integrated into the global capital market, and so on. The outcome 
has been a lumpy geography that combines seamless electronic networks 
and thick financial centers. 

It is increasingly evident that to maximize the benefits of the new in­
formation technologies, firms need not only infrastructure but a lso a com­
plex mix of other resources. In my ana

.
ly�is, organiz�tional complexity is 

a key variable allowing firms to maxmllze the utlhty and benefits ther 
can derive from using digital technology (Sassen 2001: 1 15-161. In the 
case of financial markets, we could make a parallel argument. Most oF 
the value added that these technologies can produce for advanced ser­
vice firms runs through so-called externalities, that is, material and human 
resources-state-of-the-art office buildings, top talent, and the social net­
working infrastructure that maximizes connectivity. Fiber optic cables areo 
Rot enough (Garcia 2002). 

A second fact that is emerging with greater clarity concerns the mean­
ing of "informa.tion." There are two types of information (Sassen 2001: 
chap. 5). One is the datum, which may be complex yet is standard knowl­
edge: the level at which a stock market closes, a privatization of a public 
Iltility, the bankruptCY of a bank. But there is a far more difficult type of 
"information," akin to an interpretation, evaluation, or judgment. It en­
tails negotiating a series of standardized datums and a series 0 f interpre­
tations of a mix of datums in the hope of producing a higher-order datum. 
Access to the first kind of information is now global and immediate from 
just about any place in the bighly developed world, thanks to the digital 
revolution. But it is the second type of information, which requires a com­
plicated mixture of elements-the social infrastructure for global con­
nectivity-that gives major financial centers a leading edge. 

It is possible, in principle, to reproduce the technical infrastructure any­
where. Singapore, for example, bas technical connectivity matcl1ing Hong 
Kong's. But does it have Hong Kong's social connectivity? Ata higher level 
of global social connectivity, we could probably say the same for Frank­
furt and London. When the mote complex forms of information needed 
to execute major intemational deals cannot be retrieved from existing 
databases, no matter what one can pay, then one needs the social infO!-
...... _�;.-_ 1 ............ ... _ri ... J.. .. ....... �,.;" ..... ...1 ...I ... (: ... ... 1""" in .............. " ..... ; ............ "nrl ;.,�,.. .. p".-pe 
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that come with interaction among talented, informed, and experienced 
people. It is the weight of this input that has given a whole new impor­
tance to credit rating agencies, for instance. Part of the racing has to do 
with interpreting and inferring. When this interpreting becomes "author­
itative," it becomes "information" available to all. The process of mak­
ing inferences and interpretations into "information" takes quite a mix of 
talents and resources. 

In brief, financial centers provide the social connectivity that allows a 
firm or market to maximize the benefits of its technical connectivity. 

ALLIANCES AMONG CENTERS AS PART OF lliE ORGANIZATIONAL 

INFRASTRUCTURE OF ELECTRONIC MARKETS 

Besides the familiar mergers and acquisitions of firms,14 I would argue 
that an important trend in the global capital market is the "merger" of 
electronic exchanges that connect select groups of centers. A number 
of networks connecting markets have been set up in the last few years. 
NASDAQ, the second largest U.S. stock market after the New York Stock 
Exchange (NYSE), set up NASDAQ Japan in 1999 and NASDAQ Canada 
in 2000. This gives investors in Japan and Canada direct access to the mar­
ket in the United States. Europe's more than thirty stock exchanges have 
been seeking to shape various alliances. Euronext (NEXT) is Europe's 
largest stock exchange merger, an alliance among the Paris, Amsterdam, 
and Brussels bourses. The Toronto Stock Exchange allied with the NYSE 
to create a separate global trading platform. The NYSE is a founding 
member of a global trading alliance, Global Equity Market (GEM), which 
includes ten exchanges, among them Tokyo and NEXT. Small exchanges 
are also merging: in March 2001 the Tallinn Stock Exchange in Estonia 
and its Helsinki counterpart created an alliance. A novel pattern is hos­
tile takeovers, not of firms, but of exchanges, such as the attempt by the 
owners of the Stockholm Stock Exchange to buy the London Stock Ex­
change (for a price of U.S. $3.7 billion). 

These developments may well ensure the consolidation of a stratum of 
select financial centers at the top of the worldwide network of thirty to 
forty global cities through which the global financial industry operates. IS 

J .. Global firms and markets in the financial industry need enOrmous resources, a trend 
that is leading to rapid mergers and acquisitions of firms and strategic alliances among mar­
kets in diffCl'enr countries. These are happening on a scale and in combinations few would 
have foreseen as recently as the early 19905. There are growing numbers of mergers among 
financial services firms, accounting firms, law firms, and insurance brokers-in brief, firms 
that need to provide a global service. A similar evolution is also possible for the global 
telecommunications industry, which will have to consolidate in order to offer a state-oI-the­
art, globe·spanning service to its global clients, among which are the financial firms. 1 � ..v>'  • • • • 
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An indicator such as equities under management shows a si milac pattern 
of spread and simultaneous concentration at the top of the n ierarchy. The 
worldwide distribution of equities under institutional management is 
spread among a large number of cities that have become integrated in the 
global equity market along with deregulation of t�ei'. economies and

. 
the 

whole notion of "emerging markets" as an attractive Invest01ent destIna­
tion. Thomson Financials (1999) has estimated that at the end of 1 999 
(latest available data), twenty-five cities accounted for aboLlt 80 percent 
of the US$14 trillion controlled by institutional money man agers around 
the world. These twenty-five cities also accounted for rough. I y 48 percent 
of the total stock market capitalization of the world, which stood at 
$24 trillion at the end of 1999. On the other hand, th is glo bal market is 
characterized by a disproportionate concentration in t he lOp six or seven 
cities. London, New York, and Tokyo together accou nted for a third of 
the world's total equities under institutional management in 1999. 

These developments make clear a second important nend that in many 
ways characterizes the current global era. These various centers do not 
just compete with each other: there is collaboration and divi sian of labor. 
[n the international system of the postwar decades, each country's finan­
cial center, in principle, covered the universe of necessary functions to ser­
vice its national companies and markets. The world of En ance was, of 
course, much simpler than it is today. In the initial stages of deregulation 
in the 1 980s, there was a strong tendency to see the relation among the 
major centers as one of straight competition when it carne to international 
transactions. New York, London, and Tokyo, then the maj or centers in 
the system, were seen as competing. But in my research in the late 1 980s 
on these three top centers, I found clear evidence that a divi sion of labor 
already existed then. They remain the major centers in the system today, 
with the addition of Frankfurt and Paris in the 1990s, and there is a fairly 
specialized division of functions and advantages among the m. What we 
are seeing now is an additional pattern whereby the cooperation or divi­
sion of functions is somewhat institutionalized: strategic a I 1iances exist 
not only between firms across borders but also among excn anges. There 
is competition, strategic collaboration, and bierarcny. Together these 
trends indicate the emergence of global formations where before there 
were interactions among national centers, but global formations partly 
embedded in networks of financial centers. 

global operations to be such. If Tokyo does not succttd in getting more of s uch operations, 
it is going to lose standing in the global hierarchy, notwithstanding its impo rtance as a cap­
ital exporter. It is this same capacity for global operations tbat waI keep New York at the 
top levels of the hierarchy even though it is larp;ely fed by the resource! and the demand of 
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TOWARD DENATIONAUZED FINANCIAL CENTERS 

It is important to recognize that national linancial centers have themselves 
been transformed by these developments. National attachments and tden­
tities are becoming weaker for global firms and their customers. This is 
particularly strong in the West but may develop in Asi� as well. Deregu­
lation and privatization have reduced the need for natIonal centers. The 
nationality question does not disappear (e.g., Salzinger 2003; Corbridge, 
Thrift and Martin 1994), but it plays differenrly in these sectors from the 
way i; did even a decade ago. Global financial products are accessible in 
national markets, and national investors can operate in global markets. 
For instance some of the major Brazilian firms now list on the New York 
Stock Excha'nge and bypass the Sao Paulo �x�hang�, a new pra�tice t�at 
has caused somewhat of an uproar in speclahzed cIrcles III BrazIl. WhIle 
it is as yet inconceivable in the Asian case, this may well change given the 
growing number of foreign acquisitions of ,,:,aj?r firms in �everal �oun­
tries discussed earlier (see note 1 6). Another llldlcator of thIs trend IS the 
fact that the major U.S. and European investment banks have set up spe­
cialized offices in London to handle various aspects of their global busi­
ness making London probably the most denationalized of the major fi­
nancial centers. Even French banks have set up some of thelt global 
specialized operations in London, inconceivable a decade ago and still not 
avowed in national rhetoric. 

One way of describing this process is as an incipient and highly spe­
cialized denationalization of particular institutional arenas (Sassen 1996: 
chap. 1; Sassen 2005). It can be argued that such denationalization is a 
necessary condition for economic globalization as we know it today. The 
sophistication of this system lies in the fact that it needs to involve only 
strategic institutional areas-most national syst�ms can

. 
be left hasic�lIy 

unaltered. China is a good example. It adopted lllternatlOnal accountmg 
rules in 1993, necessary to engage in international transactions. To do so 
it did not have to change much of its domestic economy. Japanese firms 
operating overseas adopted such standards long before Japan's govern­
ment considered requiring them. In this regard, the "wholesale" side of 
glohalization is quite different from the global consumer markets, � 
which success necessitates altering national tastes at a mass level. ThIs 
process of denationalization has been strengthened by state policy en­
abling privatization and foreign acquisition. The Asian financial crisis has 
functioned as a mechanism to denationalize, at least partiy, control over 
key sectors of economies that, while allowing the massive entry of foreign 
investment over the last two decades, never relinquished that contro!. 16  

16 For instance Lehman Brothers bought Thai residential mongages worth hall a billion 
1I , � .. 

' 
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Major international business centers produce what we could think of 
as a new subculture, a move from the "national" version of i nternational 
activities to the "denationalized" version. The longstanding resistance in 
Europe to M&As, especially hostile takeovers, and to foreign ownership 
and controL in East Asia signals national business cultures tnat are som .. 
wh�t incompatible with the new global economic system. I would posit 
that major cities, and the variety of so-called global busin ess meetings 
(such as those of the World Economic Forum in Davos), contribute to the 
denationalizing of corporate elites. Whether this is good or bad is a sep­
arate issue, but it is, I would argne, one of the conditions for setting in 
place the systems and subcultures necessary for a global economic system, 
especially in global finance. It is, then, a denationalized Lump y geography. 

Politics of Places on Global Circuits: The Local as Mul tisc.lac 

The issue I want to highlight here concerns the ways in which particular 
iBstantiations of the local can actually be constituted at multiple scales 
and thereby construct global formations that tend toward lateralized and 
horizontal networks. I examine this through a focus on vari ous political 
practices and the technologies used. Of particular interest is the possibil­
ity that local, often resource-poor organizations and individ uals can be­
come part of, and constitute global networks and struggles. These prac­
tices are constituting a specific type of global policies, one that runs 
through localities and is not predicated on the existence of global institu­
tions. The engagement can be with gLobal institutions, such as the Inter­
national Monetary Fund or World Trade Orgamzation, Or with local in­
stitutions, such as a particular government or local police force charged 
with human rights abuses. Theoretically these types of global politics il­
luminate the distinction between a global network and the actual trans­
actions that constitute it: the global character of a neTWork d oes not nec­
essarily imply that its transactions are equally global, Or thac it all has to 
h<>ppen at the global level. It shows the local to be multiseala r in a p a ral­
lel to the preceding section, which showed the global to be m ultiscalar-

rotor's Financial Restructuring Authority. which is managillg the sale of $21 b of financial 
companies' assets. Lehman Brothers also acquired the Thai opetat ions of Peregrine, the 
Hong Kong investment bank that failed. The fall in prices .lAd in the value of the yen has 
made Japanese Ilrms and real estate attractive targets for foreign Investors. Merrill Lynch 
bought thirty branches of Yamaichi Securities; Societe Gener�le Grou p is hu ying 80 percent 
ofYamaichi International Capital Managementj Travelers Grollp is now the biggest share­
holder of Nikko, the third largest brokerage; and Toho Mutu31 1ns�rancc Co. announced a 
joint venture with GE Capital. These are but some of the best·known exampl es. Much valu­
able property in the Ginza-Tokyo's high·priced shopping and business d istrict-is now 
being considered for acquisition by foreign investors, in a [wist on M itsubis hi's acquisition _�"'l_ .. V�_I.'. n _.I •• C.Il._ ,... __ .. _� _ -1 ___ .1. ___ I:.� 
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that is, partly embedded in a network of localities, specifically, financial 
centers. 

Computer-centered technologies have also made all tbe difference here' 
in this case, the particular form of these technologies is mostly tbe public: 
access Internet.' 7 The latter matters not only because of low-cost con­
nectivity and the possibility of effective use (via e-mail) even with low 
bandwidth availability, but also, and most importantly, because of some 
of its key features. Simultaneous decentralized aCcess can help local ac­
tors have a sense of participation in struggles that are not necessarily 
global but are, rather, globally distributed in that they recur in multiple 
localities. In so doing, these technologies can also help in the formation 
of cross-border public spheres for these types of actors, and can do so 
without the necessity of running through global institutions,'8 and with­
out forms of recognition that depend on much direct interaction and joint 
action on the ground. Among the implications of these options are the fea­
sibility of forming global networks that bypass central authority and, es­
pecially significant for resource-poor organizations, the possibility that 
tbose who may never be able to travel can nonetbeless be part of global 
struggles and global publics. 

Such forms of recognition are not new. Yet there are two specific mat­
ters that signal the need for empirical and theoretical work on their 
ICT-enabled form. One is that much of the conceptualization of the local 
in the social sciences has assumed physical/geographic proximity and 
tbereby a sharply defined territorial boundedness, with the associated im­
plication of closure. The otber, partly a consequence of the first, is a strong 
tendency to conceive of the local as part of a hierarchy of nested scales, 
especially once there are national states. To a very large extent, these con­
ceptualizations continue to hold for most of the instantiations of the local 

17 While the Internet is a crucial medium in these political pracrices, it is imponant to 
emphasize that beginning in the 19905. and particularly since the mid-1990s, we have en­
tered a new phase in the history of digital networks. one in which powerful corporate ac­
tors and high-performance networks are strengthening the role of private digital space and 
alteri�g the structure of public-ac<:ess digital space (SasseD 2002). Digital space has emerged 
not sunply as a means for communicating, but as a major new theater for capical accumu­
lation and the operations of global capital. Yet civil society-in all its various incarnations­
is also an increasingly energetic presence in electronic space. (For a variety of angles, see, 
e.g., Rimmer and Morris-Suzuki 1999; Poster 1997; Frederick 1993; Miller and Slater 2000; 
Laguerre 2005). The greater the diversity of cultures and groups, the better for this larger 
politicaJ and civic potential of the Internet, and the more effecrive the resistance to the risk 
that the corporate world might set the standards. (For cases of ICf use by different types of 
groups, see, e.g., APCWNSP 2000; Allison 2002; WomenAction 2000; Yang 2003; Cama­
cho 2001, esterhuysen 2000). 

18 For instance. in centuries past organized religions had extensive, ohen global, net­
works of missionaries and clerics. But these partiy depended on the existence of a central 
authority. 
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today-more specifically, for most of the actual practices and formations 
Ilkely to constituce the local in most of the world. But chere are al so con­
ditions coday that contribute to destabilizing these praccices and forma­
tions and hence invite a reconceptualization of the local rhat can atcom­
mod.te a set of instances that diverge from dominant panerns. Key 
among these current conditions are globalization and/or globality as con­
stitutive not only of cross-border institutional spaces but also of power­
ful imaginaries enabling aspirations to transboundary political practice 
even when the actors involved are basically localized. 

Computer-centered interactive technologies have played an important 
role, precisely in tbe context of globalization, including global imaginar­
ies. These technologies facilitate multiscalar transactions and simultane­
ous interconnectivity among tbose largely confined to a locality. They can 
be used to further develop old strategies (e.g., Tsaliki 2002; Lannon 2002) 
and to develop new ways of organizing, notably electronic activism (Den­
ning 1999; Smith 2001; Yang 2003). Internet media are tbe main type of 
ICT used. E-mail is perhaps tbe most widely used. partly because org.ni­
:totions in the global South often have little bandwidth and slow connec­
tions, making visual and audio intensive (e.g., tbe WWW) software a far 
less usable and effective option. To achieve the forms of globalirythatcon­
cern me in this chapter, it is important that there be a recognition of these 
constraints among major transnational organizations dealing with [he 
global South: for instance, this means making text-only databases. with 
no visuals or HTML, no spreadsheets, and none of the other facilities that 
demand considerable bandwidth and fast connections le.g., Pace and Pan­

ganiban 2002: 1 13).'· 
As has been widely recognized by now, new ICTs do nor simply re�lace 

existing media techniques. The evidence is far from systematic, and [he 
object of study is continuously undergoing change. But we can basic. lIy 
identify two patterns. On the one hand, it might mean no genuine need 
for tbese particular technologies given the nature of the organizing, or it 

19 There arc several organizations tbat have taken on the work of adjuscing to these con­
straints or providing adequate software and other facilities to disadvantaged NGOs. For in­
stance, Bellance (2002). a nonprofit Rt up in 1995, aims to help such NGOs gain aCCrss to 
online information and to disseminate information to the South. To that end it has set up 
web-to-e-mail servers that can deliver web pages by e-mail [0 users confined to low hand­
width. It has developed multiple service lines. For example, BelJanet's Open DeveJorm ent 
service line seeks to enable collaboration among NGOs through the use ofolXn source soft­
ware. open coment, and open standards, so it customized the Open Source PhP-Nuhsofr· 
ware to set up an online collaborative space for the Medicinal Plants Network. Bellantt has 
adopted open content [or all forms of contents on its web site, freely available to thc: pub­
lie, and supports the development of an open standard for project information (International 
Deveiopmenc Markup Language or lDML). The value of such open standards is chat they 
enable information sharing. 
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might come down to underutilization. (For studies of particular organi­
zations, see, e.g., Tsaliki 2002; Lannon 2002).20 For instance, a survey of 
local and grass-roots human rights NGOs in several regions of the world 
found that the Internet makes exchange of information easier and is help­
ful in developing other kinds of collaboration but does not help launch 
joint projects (Lannon 2002: 33). On the other hand, there is evidence of 
highly creative ways of using the new ICTs along with older media, rec­
ognizing the needs of particular commwtities. A good example is using 
the Internet to send audio files that can then be broadcast over loud­
speakers to groups who lack access to the Internet or are illiterate. The 
M. S. Swamintham Research Foundation in southern India has supported 
this type of strategy by setting up Village Knowledge Centers catering to 
populations that, although mostly illiterate, know exactly what types of 
information they need or want. When we consider mixed uses, it becomes 
clear that the Internet can often fulfill highly creative functions by being 
used with other technologies, whether old or new. Thus Amnesty Inter­
national's International Secretariat has set up an infrastructure to collect 
electronic news feeds via satellite, which it then processes and redistrib­
utes to its staff workstations. 

But rhere is also evidence that use of these technologies has led to the 
formation of new types of organizations and activism. For instance, Yang 
(2003) found that what were originally exclusively online discussions 
among groups and individuals in China concerned with the environment 
evolved into active NGOs. Further, one result of this genesis is that their 
membership is national, distributed among different parts of the country. 
The variety of online hacktivisms examined by Denning (1999) involve 
largely new types of activisms. To mention what is perhaps one of the 
most widely known cases of how the Internet made a strategic difference, 
the Zapatista movement became two organizational efforts, one a local 
rebellion in Mexico, the other a transnational civil society movement. The 
latter saw the participation of multiple NGOs concerned with peace, 
trade, human rights, and other social justice struggles. It functioned 
through both the Internet and conventional media (Cleaver 1998; Ar­
quilla and Ronfeldt 2001), putting pressure on the Mexican government. 
Importantly, it shaped a new concept for civil organizing: multiple rhi­
zomatically connected autonomous groups (Cleaver 1998). 

But what is far less known is that the local rebellion of the Zapatistas 
operated basically without e-mail infrastructure (Cleaver 1998). Coman­
dante Marcos waS not on e-mail, let alone able to join collaborative work­
spaces on the web. Messages had to be hand-carried, crossing military 

20 In a srudy of the web sites of international and national environmental NGOs in Fin� 
land, Britain, Netherlands. Spain, and Greece, Tsaliki (2002: 15) concludes that the Internet 
is mainly useful for intra- and interorganizational collaboration and networking, mostly com­
n!"m,.ntinC1 �Ir,.::trlv ,.-.:-ic;rinv mt'rli� tN"hninnt'c; fnr ic;c;nt' "rnmn"nn �"rl �w�rt'nt'c;c; r�ic;inv 
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lines in order to bring them to others for uploading to the Internet; fur­
thor, the solidarity networks themselves did not all have e-mail, and loca I 
corrununities sympathetic to the struggle often had problems with access 
(Mills 2002: 83). Yet Internet-based media did contribute enormously, in 
good part because of preexisting social networks (see also Garcia 2002)_ 
Among the electronic networks involved, LaNeta played a crucial role in 
globalizing the struggle. LaNeta is a civil society network established with 
support of a San Francisco-based NGO, the Institute for Global Com­
munication (IGC). ln 1993 LaNeta became a member of APe and began 
to function as a key connection between civil society organiza tions in and 
outside Mexico. In this regard, it is interesting to note that a local move­
ment made LaNeta into a transnational information hub. 

There is little doubt that the gathering, storage, and dissemination of 
information are crucial functions for these kinds of organizations (Meyer 
1997; Tuijl and Jordan 1999). Human rights, large development, and en­
vironmental organizations are at this point the leaders in the effort to 
build online databases and archives (see, for example, Human Rights 
Internet at www.hri.ca; Greenpeace's web site; and Oxfam's web site) .  
Oxfam has also set up knowledge centers on its web site-specialized col­
lections around particular issues, such as the Land Rights in Africa site 
and its related resource bank (Warkentin 2001: 1 36). Specialized cam­
paigns, such as those against the WTO, for the banning of landmines, or 
for canceling the debt of hyperindebted countries (the Jubilee 2000 cam­
paign), have also been effective at this type of work since it is crucial for 
their effores. Special software can be designed to a.:ldress the specific need s 
of organizations or campaigns. For example, the HR Information and 
Documentation Systems International (HURIDOCS), a transnational net­
work of human rights organizations, aims at improving access to, dis­
semination of, and use of human rights information. It runs a program to 
develop tools, standards, and techniques for documenting violations. 

The evidence on NGO use of Internet media also shows the importance 
of institutional mechanisms and the use of appropriate software. Amnesty 
International has set up an institutional mechanism to help victims o f  
human rights abuses use the Internet to contact transnational organiza­
tions for help: its Urgent Action Alert is a world wide e-mail alerting sys­
tem with seventy-five networks of letter-writing members who respond to 
urgent cases by immediate mailings to key and pertinent entities.21 

2.1 Another, very different case is Ox/am America's effort to help irs staff in the globaJ 
South manage and electronically publish information quickly and effectively, no easy aims 
in countries with unreliable, slow connections and other obstacles to working online. To that' 
end Oxfam adopted a server·side Content Management System and a cHen r-side Articl�­
Builder, called Publ-X, that allows end users to create or edit local XML articles while of­
fline and submit them to the server when work has been completed. An editor on the server 
.. :.:1_ : • •  1. __ ______ 1 •• _ .... :1: .. .:1 .. _ ••• _;_� �I._ .. ..  I. .. :_t ... __ ..... : ..... : ___ ..l: ...... I •• 1. ........ __ .. _,.1.1:,.. 



78 S A S KI A  S A S S  E N  

All of this facilitates a new type of cross-border politics, one centered 
in multiple localities yet intensely connected digitally. Adams (1996), 
among others, shows us how telecommunications create new linkages 
across space that underline the importance of networks of relations and 
partly bypass older hierarchies of scale. Activists can develop networks 
for circulating place-based information (about local environmental, 
housing, political conditions) that can become part of political work 
and strategies addressing a global condition-the environment, growing 
poverty and unemployment worldwide, lack of accountability among 
multinationals, and so forth. The issue here is not so much the possibility 
of such political practices: they have long existed in other mediums and 
with other velocities. The issue is rather one of orders of magnitude, 
scope, and simultaneity: the technologies, institutions, and imaginaries 
that mark the current global digital context inscribe local political prac­
tice with new global meanings and new potentialities.22 

There are many examples that illustrate the new possibilities and po­
tentials for action. Besides some of the cases discussed above, there is the 
vastly expanded repertory of actions that can be taken when electronic 
activism is also an option. The "New Tactics in Human Rights Project" 
of the Center for Victims of Torture has compiled a workbook with 
120 antitorture tactics, including exclusively online forms of action 
(www.cvt.org/new_tactic/tools/index.html). The web site of the New 
York-based Electronic Disturbance Theater, a group of cyberactivists and 
artists, contains detailed information about electronic repertories for ac­
tion (www.thing.net/-rdomlecd/EDTECD.html). The International Cam­
paign to Ban Landmines, officially launched in 1992 by six NGOs from 
the United States, France, Britain, and Germany, evolved into a coalition 
of over one thousand NGOs in 60 countries. It succeeded when 130 
countries signed the Landmines Ban Treaty in 1997 (Williams and Goose 
1998). The campaign used both traditional techniques and ICTs. Inter­
net-based media provided mass distribution better and cheaper than tele­
phone and fax (Scott 2001; Rutherford 2002). Jubilee 2000 used the In-

21 Elsewhere (2002) I have posited that we can conceptualize these "alternative" net­
works as couotergeographies of globaJitation because they are deeply implicared with some 
of the major dynamics and capabilities constitutive of, especially, economic globalization yet 
are not part of the formal apparatus or the objectives of this apparatus, such as tbe forma­
rion of global markets. The existence of a global economic system and irs associated insti­
tutional supports for cross-border flows of money, information, and people has enabled the 
intensification of transnational and cranslocal networks and the development of communi� 
cation technologies thar can escape conventional surveillance practices. (For one of the most 
critical and knowledgeable accounts, see, e.g., World Information Order 2002; Nettime 
1997). These countergeographies are dynamic and changing in their locational features. And 
they include a broad range of activities, including a proliferation of criminal acrivities. 
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ternet to great effect. Its web site brought together all the information on 
debt and campaign work considered necessary for the effort, and infor­
mation was distributed via majordomo listserve, database, and e-mail ad­
dress books.23 Generally speaking preexisting online commun ication net­
works are important for these types of actions and for e·mail a l ens aiming 
at quick mobilization. Distributed access is crucial: ODce an alert enters 
the network from no matter what point of access, it spreads very fast 
through the whole network. Amnesty's Urgent Action Alert described 
.. bove is such a system. However, anonymous web sites are definitely part 
of such communication networks: this was the case with S.11. org, a web­
site that can be used for worldwide mobilizations insofar as i t  is part of 
multiple online communication networks. The Melbourne mobilization 
against the regional Asian meeting of the World Economic Forum (WEF) 
(Sept. 11-13, 2000) brought activist groups from around Australia to­
gether on this site to coordinate their actions, succeeding in paralyzing a 
good part of the gathering, a first in the history of the WEF meetings (Red­
den 2001). There are by now several much studied mobilizations that 
were organized online, such as those against the WTO in Seattle in 1 999 
and against Nike.24 

An important feature of this type of multiscalar politics of the local is 
that it is not confined to moving through a set of nested scales from the 
local to the national to the international but can directly access other 
such local actots, whether in the same country or across borders. One 
Internet-based technology that rellects this possibility of escaping nested 

23 But, it must be noted. even in this campaign, centered as it was on the global South 
and determined as it was to communicate with global South organizations, the latter were 
often unable to access the sites (Kuntze, Rottmann, and Symons 2002) . 

.14 There are many other, somewhat less-known campaigns. For instance, whe-n Intel an­
nounced that it would include a unique personal serial number in its new PentiumlTI pro­
cessing chips, privacy advocacy groups objected to chis invasion of privacy. Thrte group� in 
different locations set up a joint web site called Big Broth� Inside to prO'o'lde an organiz<l­
tlonal space for advocacy groups operating in two different countries, thereby al)() enablillg 
them to use the place-specific resources of the different localities (Leiztrov 2OGO). The Wash­
ington, DC, based group Public Citizen put an early draft of the MAl agreement (a confi­
dential document being negotiated by the OECD behind closed doors) on its web site in 
1997, launching a global campaign that brought these negotiations to a halt about eight 
months later. And these campaigns do not always directly engage Questions of power. For 
instance, Reclaim the Streets started in London as a way to contest the Criminal Justice Act 
in England that granted the police broad powers to seize sound equipment and other" .. ise 
discipline ravers. One tacric was to hold sueet parties in cities acroSs the world: through In­
ternet media, participants could exchange notes, tactics on how to deal with the polic�, and 
create a virtual space for coming together. Finally, perhaps one of the most significant dt­
velopments is Indymedia, a broad global network of leT-based alternative media groups 
located around the world. Other such alcernative media groups are MediaChannel.org, 
Zmag.org, Protest.net, and McSpotlight.org. 
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hierarchies of scale is the online workspace, often used for Internet-based 
collaboration. Such a space can constitute a community of practice (Sharp 
1997) or knowledge network (Creech and Willard 2001). An example of 
an online workspace is the Sustainable Development Communications 
Network, also described as a knowledge space (Kuntze, Rottmann, and 
Symons 2002), set up by a group of civil society organizations in 1998; it 
is a virtual, open, and collaborative organization aiming at joint commu­
nications activities to inform broader audiences about sustainable devel­
opment and build members' capacities to use Ier effectively. It has a 
trilingual Sustainable Development Gateway to integrate and showcase 
members' communication efforts. The network contains links to thou­
sands of member-contributed documents, a job bank, and mailing lists on 
sustainable development. It is one of several NGOs whose aim is to pro­
mote civil society collaboration through Iers; others are the Association 
for Progressive Communications (APC), One World International, and 
Bellanet. 

At the same time, this possibility of exiting or avoiding hierarchies of 
scale does not preclude the fact that powerful actors can use the existence 
of different jurisdictional scales to their advantage (Morrill 1999) and the 
fact that local resistance is constrained by how the state deploys scaling 
through jurisdictional, administrative, and regulatory orders (Judd 1998). 
On the contrary, it might well be that the conditions analyzed by Morrill 
and Judd, among others, force the issue, so to speak. Why work through 
the power relations shaped into state-centered hierarchies of scale? Why 
not jump ship if this is an option? This combination of conditions and op­
tions is well illustrated by research showing how the power of the national 
government can subvert the legal claims of first nation-people (Howitt 
1998; Silvern 1999), which has in turn led the latter increasingly to seek 
direct representation in international fora, bypassing the national state 
(Sassen 1996: chap. 3).25 In this sense, then, my effort here is to recover 
a particular type of multiscalar context, one characterized by direct local­
global transactions or by a multiplication of local transactions as part of 
global networks. Neither type is marked by nested scalings. 

There are many examples of such rypes of cross-border political work. 
We can distinguish two forms of it, each capturing a specific type of scalar 
interaction. In one the scale of struggle remains the locality, and the ob­
ject is to engage local actors-for example, a local housing or environ­
mental agency-but with the knowledge and explicit or tacit invocation 
of multiple other localities around the world engaged in similar localized 
struggles with similar local actors. It is this combination of multiplication 

.lS Though with other objectives in mind, 3 similar mix of conditions can also partly ex­
plain the growth of transnational economic and political support networks among immi-
�_�_ ... I .. _ "_:.1.. 1 nn .. ,. ' .. � I\  ....... "" .  ,.. • • • • • •  
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and self-reflexivity that contributes to constitute a globa I condition out o f  
these localized practices and rhetorics. It means, in a sense, taking Cox's 

notion of scaled "spaces of engagement" constitutive of local politics and 
situating it in a specific type of context, not necessarily the one Cox him­
self might have had in mind. Beyond the fact of relations between scales 
as crucial to local politics, it is perhaps the social and political construc­

tion itself of scale as social action (Howitt 1993; Swyngedouw 1997; 

Brenner 1998) that needs emphasizing.26 Finally, and crucial to my analy­
sis, is the actual thick and particularized content of the struggle at dy­
namic that gets instantiated. 

These features can be illustrated with the case of the Society for the Pro­
motion of Area Resources (SPARC). This organization began as an effort 
to organize slum oweUetS in Bombay to get housing. Its purpose is to or­
ganize urban and rural POOf, especially women, so as to develop their ca­
pabilities to organize afound issues of concern. The focus is local, and so 
are the participants and those whom they seek to reach, usual! y local gov­
ernments. But they have established multiple networks with other, simi­
lar organizations and efforts in other Asian countries, and now also some 
cities in Latin America and Africa. The various organizations making up 
the broader network do not necessarily gain power or material resources 
from this global networking, but they gain strength for themselves and 
vis-i.-vis the agencies to which they make their demands. 

The second form of multiscalar interaction is one where localized strug­
gles are aiming at engaging global actors, such as the WTO, IMF, or multi­
national firms, either on a global scale or in multiple localities. Local ini­
tiatives can become part of a global network of activism without losing 
the focus on specific local struggles (e.g., Cleaver 1998; Espinoza 1999; 
Ronfeldt et al. 1998; Mele 1999).27 This is one of the key forms of criti­
cal politics that the Internet can make possible: a politics of the local with 
a big difference-these are localities that are connected with each other 
across a region, a country, or the world. From struggles around human 
rights and the environment to workers' strikes and AIDS campaigns 
against the large pharmaceutical firrns, the Internet has emerged as a pow-

26 Some of these issues arc well developed in Adams' (1996) study of the liananmen 
Square uprisings of 1989, ,he popular movement for democracy in the Philippines in Ihe 

mid-1980s. and the U.S. civil rights movement in the 19505. Prorest, resistance, autonomy, 

and consent can be constructed at scales that can escape the confines of territorially bounded 

jurisdictions. 
27 One might distinguish a third type of political practice along these lines, one that tlltns 

asingle eveat into a global media event, which in twn seeves to mobilize individuals and or· 
ganizarions around the world in support of that initial action or around similar such oc· 
currences elsewhere. Among the most powerful of these actions, and now emblematic of this 
type of politics, are those by the Zapatisras. The possibility of a single human rights abuse 
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erfuJ medium foe nonelites to communicate, support each other's strug­
gles, and create the equivalent of insider groups at scales going from the 
local to the global.'s The possibility of doing so transnationally at a rime 
when a growing set of issues are seen as escaping the bounds of nation­
states makes this even more significant. 

Yet another key scalar element here is that political activists can use dig­
ital networks for global transactions but also for strengthening local 
communications and transactions inside a city. The architecture of digital 
networks, primed to span the world, can actually serve to intensify trans­
actions among residents of a city or region. It can serve to make them 
aware of neighboring communities and to gain an understanding of local 
issues that resonate positively or negatively with communities that are 
right in the same city, rather than with those that are at the other end of 
the world (Lagverre 2005, Riemens and Lovink 2002). Recovering how 
the new digital technology can serve to support local initiatives and al­
liances inside a locality is conceptually important given the almost exclu­
sive emphasis on their global scope and deployment in the representation 
of these technologies.'9 

Coming back to Howitt's (1993) point about the constructing of the ge­
ographical scales at which social action can occur, let me suggest that elec­
tronic space is, perhaps ironically, a far more concrete space for social 
struggles than that of the national political system. It becomes a place 
where nonformal political actors can be part of the political scene in a 
way tbat is mucb more difficult in national institutional channels. Na­
tionally, politics needs to run through existing formal systems, whether 
the electoral political system or the judiciary (taking state agencies to 
court). Nonformal political actors are rendered invisible in the space of 
national politics. Electronic space can accommodate a broad range of so­
cial struggles and facilitate the emergence of new types of political sub­
jects that do not bave to go through the formal political system.JO Indi-

28 The Imernet may continue to be a space for democratic practices, but it will be so partly 
as a form of resistance against overarching powers of the economy and of hierarchical power 
(e.g., Calabrtst and Burgdman 1999; see also Warf and Grimes 1997), rather than the space 
of unlimited freedom that is part of its romantic representation. The images we must bring 
into this representation increasingly need to deal with contestation and resistance to com� 
mercia) and military interens, rather than simply freedom and inrerconnectivicy (Sassen 
2002). 

29 One instance of the need to bring in the local is the issue of what data bases are avail­
able to locals, Thus the World Bank's Knowledge Bank, a development gateway aimed at 
spurring ICf use and applications to build knowledge, is too large according to some (Wilks 
2001). A good example of a type and size of database is Kubatana.ner, an NGO in Zim­
babwe that provides web site content and ICf services to national NGOs, It focuses on na­
tional information in Zimbabwe rather than going global. 

30 I have made a parallel argument for the city, especially the global city, being a more 
, t' ,' , '  7 .1 . • .  ' . , . . . 1 ' .  \',' ' J " J  ' I 
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viduals and groups that have historically been excluded frotIl formal po­
litical systems and whose struggles can be partly enacted outside those sys­
tems can find in electronic space an enabling environment both for their 
emergence as nonformal political actors and for their struggles. 

The types of political practice discussed here are not the co smopolitan 
route to the globaJ.31 They are global through the knowing multiplication 
of local practices. These are types of sociability and struggle deeply em­
bedded in people's actions and activities. They are also forms of institution­
building work with global scope that can come from localities and net­
works of localities with limited resources and from informal social actors. 
We see here the potential transformation of actors "confined" to domes­
tic roles into actors in global networks without having to lea<e their work 
and roles in their communities. From being experienced as purely do­
mestic and local, these "domestic" settings are transformed into mi­
croenvironments located on global circuits. They do not ha\'e to become 
cosmopolitan in this process; they may well remain domestic and par­
ticularistic in their orientation and remain engaged with their house­
holds and local community struggles, and yet they are participating in 
emergent global politics. A community of practice can emerge that cre­
ates multiple lateral, horizontal communications, collaborations, solidar­
ities, supports. I interpret these as microinstances of partial and incipi ent 
denationalization. 

Conclusion 

The two cases focused on in this chapter reveal two parallel developments 
associated with particular technical properties of the new leTs that ha ve 
become crucial for both financial markets and electronic act ivism. And 
they reveal a third, radically divergent outcome, one I interpret as signal­
ing the weight of the specific social logics at work in each case. 

First, perhaps the most significant feature in both cases is the possibil­
ity of expanded decentralization and simultaneous integration. The fact 
that local political initiatives can become part of a global nerw-ork paral­
lels the articulation of the capital market with a network of financial cen­
ters. The fact that the former rely on public access networks and the lat­
ter on private dedicated networks does not alter this technical outcome. 

troffic space resonates with many of the activisms proliferating in large cities: struggles 
against police brutalicy and gentrifit:ation, for the rights of the homeless and Immigrants, for 
the rights of gays, lesbians. and queers. 

31 This has become an issue in my current work: the possibility of forms of globaliry that 
are not cosmopolitan, It stems pardy from my critique of the largely unexamined assump­
tion that forms of politics, thinking, and consciousness that are global are ipso facto defined 
.... ....... _ .......... I:� .. ..  1 ... _ c: ......... 'lont\ 
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Among the technical properties that produce the specific utility in each 
case is the possibility of being global without losing the focus on specific 
local conditions and resources. As with the global capital market, there is 
little doubt that digital networks have had a sharp impact on resource­
poor organizations and groups engaged in cross-border work. 

Second, once established, this condition of expanded decentralization 
and simultaneous integration enabled by global digital networks produces 
threshold effects. Today's global electronic capital market can be distin­
guished from earlier forms of international financial markets due to some 
of the technical properties of the new ICTs, notably the orders of magni­
tude that can be achieved through decentralized simultaneous access and 
interconnectivity, and through the softwaring of increasingly complex in­
struments. In the second case, the threshold effect is the possibility of 
constituting transboundary publics and imaginaries rather than being 
confined to communication. Insofar as the new network technologies 
strengthen and create new types of cross-horder activities among nonstate 
actors, they enable the constitution of a distinct and only partly digital 
condition variously referred to as global civil society, global publics, and 
commons. 

Third, the significant difference lies in the substantive rationalities, val­
ues, objectives, and conditionings to which each of these two types of 
cases is subject. Once we introduce these issues, we can see a tendency 
toward cumulative causation in each case leading to a growing differ­
entiation in outcomes. The constitutive capabilities of the new ICTs ac­
tually lie in a combination of digital and nondigital variables. It is not 
clear that the technology by itself could have produced the outcome. The 
nondigital variables differ sharply between these two cases, even as digi­
tization is crucial to constituting the specificity of each case. The diver­
gence is evident in the fact that the same technical properties produced 
greater concentration of power in the case of the capital market and 
greater distribution of power in the case of global digital networks. 
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The New Mobility of Knowledge: 

Digital Infor ma tion Syste m s  and 

Global Fla g ship Ne tworks 

D I E T E R  E R N S T  

DIGITAL INFORMATION systems (DIS) are electronic systems that integrate 
software and hardware to enable communication and col labor ellive work 
(Chandler and Cortada 2000). These systems are not develope d in a vac­
uum. They are a response to transformations in economic insrit utions and 
structures that determine industrial dynamics. "Globalization» is a widely 
used shorthand for those transformations. 

How does globalization interact with DIS? To answer that question, we 
need to open the black box of "globalization." I define globa liz.tion as 
the integration, across borders, of markets for capital, goods, services, 
knowledge, and labor. Barriers to integration continue to exist, of course, 
in each of these different markets (especially for low-wage labor), so in­
tegration is far from perfect. But there is no doubt that a massive inte­
gration has taken place across borders that, only a s hort ""hile ago, 
seemed to be impenetrable. 

This raises the question: Who are rhe "integrators"? States obviously 
play an important role in reshaping institutions and regulations. Equ ally 
important are private acrors, especially large global corporat ions. Both 
sets of actors increasingly interact through complex digital formations, as 
outlined elsewhere in this book. The study of these formations allows us 
to identify what is "new" about the global economy. 

This chapter focuses on digital formations centered in the corporate sec­
tor. It explores the link between transformations in international business 
organization and industry dynamics. The approach that I have chosen fo­
cuses on international knowledge diffusion through an extension of fi rm 
organization across national boundaries. A central argument i s  that two 
interrelated transformations in the organization of international business 
may gradually reduce constraints on international knowledge diffusi on: 
the evolution of cross-border forms of corporate network ing pr actices, es­
pecially global flagship networks (GFNs), and the increasing use of d i gi­
tal information systems to manage these networks. GFNs expand inter-
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firm linkages across national boundaries, increasing the need for knowl­
edge diffusion, while DIS not only enhance information exchange, but 
also provide new opportunities for the sharing and joint utilization and 
creation of knowledge. 

This argument runs counter to a widespread belief, formalized by ag­
glomeration and innovation economists and network sociologists, that 
knowledge is stickier in space (i.e., less mobile) than markets, finance, or 
production facilities (e.g., Markusen 1996; Archibugi and Michie 1995; 
Breschi and Malerba 2001). This is said to be true in particular for higher­
level, mostly tacit forms of "organizational knowledge" required for 
learning and innovation. This chapter demonstrates that, in the emerging 
global network economy, we need to reconsider and amend the "stickiness­
of-knowledge" proposition. 

I first introduce two conceptual building hlocks: a framework that links 
GFNs, DIS, and knowledge diffusion, and a stylized model of forces that 
drive the development of GFNs. Next I look at the economic structure 
and peculiar characteristics of the flagship network model that foster 
the new mobility of knowledge. I explore how two distinctive character­
istics of GFN, which are enhanced by DIS, shape the scope for interna­
tional knowledge diffusion: a rapid yet concentrated dispersion of value 
chain activities, and, simultaneously, their integration into hierarchical 
networks. 

Finally, I explore some inherent contradictions of GFNs that reflect the 
increasingly complex nature of digital formations in the corporate sector. 
I argue that the combined forces of DIS and GFNs are gradually reducing 
constraints to international knowledge diffusion. This might actually 
make it easier for less advanced countries to access and use state-of-the­
art knowledge. It may also provide new opportunities for "late innova­
tion" strategies in these countries that attempt to redress the imbalance 
between excellence in manufacturing and a weak basis for knowledge cre­
ation (Ernst 2004a, 2004b, Ernst and Lundvall, 2004). The crucial issue 
is how this will affect the geographic distribution of "innovative capabil­
ities," defined as the skills, knowledge, and management approaches 
needed to create, change, or improve products, services, equipment, and 
processes. As we will see, much of the new mobility of knowledge is fo­
cused on the redeployment of "blue-collar" forms of knowledge produc­
tion to locations with lower costs of knowledge workers (Ernst 2004b): 
knowledge diffusion has created new "cost-and-time-reduction centers" 
in lower-income regions that thrive on the timely provision of knowledge 
support services like supply chain management, design services, and de­
tailed engineering. Yet the sources of knowledge creation remain concen­
trated in a few global "centers of excellence" that combine unique capa-
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bllities in research, global branding, standard definition, and system inte­

gration (e.g, Pavitt 2003; Ernst 2004a). 

Conceptual Framework 

A GFN integrates a flagship's dispersed production, customer, and knowl­

edge bases. Covering both intra firm and interfirm transactions and forms 

of coordination, the network links together the flagship's own subsid· 

iaries, affiliates, and joint ventures with its subcontractors, suppliers, 

service providers, as well as partners in strategic alliances. While equity 

ownership is not essential, network governance is distinctively asymmet­

ric. The new mobility of knowledge is an unintended consequence of the 

evolution of these corporate networks. Global corporations (the "net­

work flagships") construct these networks to gain quick access to skills 

and capabilities at lower-cost overseas locations that complement the flag­

ships' core competencies. Furthermore, flagships need to transfer techni-

opportunities 

• knowledge sharing 
• new geographic areas 
• 'organizational 

knowledge' 

Global Flagship __ Knowledge 

Networks t ---- Diffusion 

• dispersion:concentrated constraints 

• governance:diverse & Digital Information �localiZed i 
asymmetric Systems (tacit knowledge) 

I
' 

• outsourcing:pervasive • communication barriers 
• communication � synchronous . ' stitutions/culture ___ 
• lowo{X)St audio-visual knowledge • limited # of clusters 

representation • higher-tier suppliers 

• remote control 
• knowledge exchange among multiple 

networks participants 

• outsourcing of specialized knowledge 
services 

Figure 1. GFNs, DIS, and knowledge diffusion. Describes a simple framework to 
explore the links between GFNs, DIS, and knowledge diffusion. 
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cal and managerial knowledge to local suppliers. This is necessary to up­
grade the suppliers' technical and managerial skills, so that they can meet 
the technical specifications of the flagships. Originally this involved pri­
marily operational skills and procedures required for routine manufac­
turing and services. Over time, knowledge sharing also incorporates 
higher-level, mostly tacit forms of "organizational knowledge" required 
for learning and innovation (Ernst and Kim 2002a). The more dispersed 
and complex these networks, the more demanding their coordination re­
quirements. Knowledge sharing is the necessary glue that keeps these 
networks growing (Ernst 2002a). In short, knowledge exchange pene­
trates new geographic areas, and the contents of knowledge become more 
complex. 

The use of DIS as a management tool can enhance the scope for knowl­
edge sharing among multiple network participants at distant locations. 
But these changes will occur only gradually, as a long-term, iterative learn­
ing process, based on search and experimentation. The digitization of 
knowledge implies that it can be delivered as a service and built around 
open standards. This has fostered the specialization of knowledge cre­
ation, giving rise to a process of modularization, very much like earlier 
modularization processes in hardware manufacturing. As a result, one of 
the most important recent developments that affect international knowl­
edge diffusion is the rapidly growing trade in intellectual property rights 
(IPR) (Yau and Das 20Ot). 

Under the heading of "e-business," a new generation of networking 
software provides a greater variety of tools for representing knowledge, 
including low-cost audiovisual representations (Foray and Steinmueller 
2001). Those programs also provide flexible information systems that 
support not only information exchange among dispersed network nodes, 
but also the creation, utilization, and sharing of knowledge among mul­
tiple network participants at remote locations (Jergensen and Krogstie 
2000). New forms of remote control are emerging for manufacturing 
processes, quality, supply chains, and customer relations. Equally impor­
tant are new opportunities for the joint production across distant loca­
tions of knowledge support services (e.g., software engineering and de­
velopment, business process outsourcing, maintenance and support of 
information systems, as well as skill transfer and training). 

While much of this is still at an early stage of trial and error, interna­
tional business now faces a huge potential for extending knowledge ex­
change across organizational and national boundaries. But, as Sassen 
outlines in her chapter, the uncertainties and complexities of operat­
ing in global markets mean that there are agglomeration economies to 
be derived from dense spatial concentrations of specialized network 
suppliers. 
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Forces Driving Global Flagship Networks 

A defining characteristic of digital formations in the corporate sector 
is the transition from vertically integrated multinational corporati O�, 
(MNCs), with their focus on stand-alone, equity-controlled uverseas in­
vestment projects, to global flagship networks that integrate their geo­
graphically dispersed supply, knowledge, and customer bases (Ernst 2002bj. 
This contrasts with centuries of economic history where MNCs \V<fe 
the main drivers of international production (e.g., Braudel 1 992; Wilkin' 
1970). Typically, the focus of MNCs has been on the penetration of pro­
tected markets through tariff-hopping investments, and on the use of as­
sets developed at home to exploit international factor cost differenti als, 
primarily for labor (e.g., Dunning 1981). This has given rise to a pecu liar 
pattern of international production: stand-alone offshore production s ites 
in low-cost locations are linked through triangular trade with the major 
markets in North America and Europe (e.g., Dicken 1 992). 

What forces have driven the shift in industrial organization from MNCs 
to GFNs? To answer this question, we highlight three intecre lated ex· 
planatory variables: institutional change through liberalization; changes 
in competition and industrial organization; and information and corn· 
munications technologies that gave rise to DIS. 

Institutional Change: Liberalization 

Liberalization dates back to the early 1970s: it thrived in response to the 
breakdown of fixed exchange rate regimes and the failure of Keynesi an­
ism to cope with pervasive stagflation. To a large degree, it has beea ini· 
tiated by government policies. But there are also other actors that h ave 
played an important role: financial institutions, rating agencie" supra na· 
tional institutions like bilateral or multilateral investment treaties, and reo 
gional integration schemes, like the European Union or North Amer,ean 
Free Trade Agreement. In some countries with decentralized devolut:-ion 
of political power, regional governments can also play an impurtant r ole. 

Liberalization imposes far-reaching changes on the economic institu· 
tions, that is, the rules of the game that structure economic interacriom. 
These institutions shape the allocation of resources, the rules of camp eti­
tion, and firm behavior.' Liberalization covers four main policy areas: 

1 Liberalization affects all aspects of institutions, but at different speed. Norrh (1996 : 12) 
distinguishes formal rules (statute law, common law, regulations). informal COIlS! rainu ( (.;on" 
ventions, norms of behavior, self-imposed codes of conduct), and the enforcement cha cae 
teristics of both. While liberalization will first affect formal rules, jnformal constraints anJ 
enforcement mechanisms are more difficult to change. This implies thu there is no hDmQ" 
geneous model of liberalization, but many different and often hybrid forms. 
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trade, capital flows, foreign direct investment (FDI), and privatization White each of these has generated separate debates in the literature, the� hang together. Earlier success in trade liberalization has sparked an ex­pansion o.f trade and FDI, increasing the demand for cross-border capital flows. Th,s has mcreased the pressure for a liberalization of capital mar­kers, forcing more and more countries to open their capital aCCOunts. In turn, this has led to a liberalization of FDI policies, and to privatization tournaments. 
The overall effect of liberalization has been a considerable reduction in the cost and risks of international transactions and a massive increase in international liquidity. Global corporations (the network flagships) have been the pri�ary beneficiaries: liberalization provides them with a greater range �f chOIces for market entry among trade, licensing, subcontracting, f�anchlstng, and so forth (/ocational specialization) than otherwise; it pro­vides better access to :xternal resources and capabilities that a flagship �eeds to complement ItS core competencies (vertical specialization); and It has reduced the constraints for a geographic dispersion of the value chain (spatial mobility). 

Competition and Industrial Organization 

As liberalization has been adopted as an almost universal policy doctrine this has drastically changed the dynamics of competition. Again, we re: duce the complexity of these changes and concentrate on two impacts: a broader �eographic scope of competition, and a growing complexity of competltlve reqUIrements. Competition now cuts across national bor­d .. �s-.a firm's positio,:, in one countty is no longer independent of its po­sitIOn m other countrIes (e.g., Porter 1990). This has two implications. The firm must be present in all major growth markets (dispersion). It must also integrate its activities on a worldwide scale, in order to exploit and co�rdinate linkages between these different locations (integration). Com­petItion also cuts across sector boundaries and market segments: mutual raiding of established market segment fiefdoms has become the norm making it more difficult for firms to identify market niches and to gro� with them. 
This has forced firms to engage in complex strategic games to preempt � comp .. tit�r's move. �his is especially the case for knowledge-intensive tndustrIes lIke electromcs (Ernst 2002b). Intense price competition needs to be combined with product differentiation, in a situation where contin­uous price wars erode profit margins. Of critical importance, however, is speed-to-market: getting the right product to the largest-volume segment of the market right on time can provide huge profits. Being late can be a disaster and may even drive a firm out of business. The result has been an 
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increasing uncertainty and volatility, and a destabilization of established 
market leadership positions (Richardson 1996; Ernst 1 998). . This growing complexity of competition has changed the determlnal1ts 
of location, as well as industrial and firm organization. Take first locan on 
decisions. While both market access and cost reducnons remam Impor· 
tant it became clear that they have to be reconciled with a number of 
equ�llY important requirements that encompass the exploitation �f un· 
certainty through improved operational flexibility (e.g., Kogut 198J; Ko· 
gut and Kulatilaka 1994); a compression of speed-to-market through reo 
duced product development and product life cycles (e.g., Flaherty 198 6); 
learning and the acquisition of specialized external capabilities (e.g., An: tonelli 1992' Kogut and Zander 1993; Zander and Kogut 1995; Zanfel 
2000; Dunning 2000); and a shift of market penetration strategies from 
established to new and unknown markets (e.g., Christensen 19971. 

Equally important are changes in industrial organization. No firm,.
Dot 

even a dominant market leader, can generate all the different capabIllttes 
internally that are necessary to cope with the requirements of globalc�m. 
petition. Competitive success thus critically depends on ��rncal SpeCI al· 
ization: a capacity to selectively source speclahzed capabllmes nutslde che 
firm that can range from simple contract assembly to quite sophi soca ted 
design capabilities. This requires a shift from individual to increasingly 
collective forms of organization, from the multidivisional (M-form) func· 
tional hierarchy (e.g., Williamson 1975, 1985; Chandler 1977) of mu l ti· 
national corporations to the networked global flagship model. 

The electronics industty has become the most important breedi ng 
ground for this new industrial organization model. Over the last decades. 
a massive process of vertical specialization has segmented an erstwhIle 
vertically integrated industty into closely interacting horizontal  layers 
(Grove 1996). Until the early 1980s, IBM personified "vertical integra· 
tion": almost all ingredients necessaty to design, produce, and commer· 
cialize computers remained internal to the firm. This was true for sem· 
conductors, hardware, operating systems, application software, and sales 
and disttibution. Above all, "IBM was famous (some would say notori­
ous) for the power of its sales force . . .  (and distribution system) " (Sobel 
1986: 37). 

Since the mid-eighties, vertical specialization has become the industry's 
defining characteristic. Most activities that characterized a r?�PJlter co�· 
pany were now being farmed out to multiple layers of spenaitled s�ppit­
ers, giving rise to rapid market segmentation and an ever-finer speclahza­
tion within each of the above five main value chaIn stages. ThiS has gIven 
rise to the coexistence of complex, globally organized, product-specific 
value chains (e.g., for microprocessors, memories, board assembly, PCs, 
networking equipment, operating systems, applications software, and 
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sales and distribution). In each of these value chains, GFNs compete with 
each other but may also cooperate (Ernst 2002a). The number of such 
networks and the intensity of competition vary across sectors, reflecting 
their different stage of development and their idiosyncratic industty 
structures. 

Information and Communication Technology: 
Digital Information Systems 

The use of DIS to manage these networks has accelerated this process. For 
the manufacturing of electronics hardware, the use of DIS facilitated ge­
ographic dispersion. This is now being mirrored by similar developments 
for software and electronic design and engineering. 

We first need to highlight important transformations in the use of DIS 
as a management tool. From a machine to automate transaction process­
ing, the focus has shifted to the extraction of value from information re­
sources, and then further to the establishment of Internet-enabled, flexi­
ble information infrastructures that can support the eXtraction and 
exchange of knowledge across firm boundaries and national borders. A 
combination of technological and economic developments is responsible 
for this transformation. 

On the technology side, the rapid development and diffusion of cheaper 
and more powerful information and communication technologies (e.g., 
Sichel 1997; and Flamm 1999) has considerably reduced transaction 
costs. In addition, the move toward more open standards in DIS archi­
tecture (UNIX, Linux, HTML) and protocols (TCP/IP) enabled firms to 
integrate their existing intranets and extranets2 on the Internet, which, by 
reducing cost and multiplying connectivity, dramatically extended their 
reach across firm boundaries and national borders. 

Compared to earlier generations of DIS, the Internet appears to provide 
much greater opportunities to share knowledge with a much greater num­
ber of people faster, more accurately, and in greater detail, even if they are 
not permanently colocated (Litan and Rivlin, 2001; Ernst 2001a, 2001b). 
The most commonly used technologies today facilitate asynchronous in­
teraction, such as e-mail or non-real-time database sharing. But as data 
transfer capacity (" bandwidth") increases, this is creating new opportu­
nities for using technologies that facilitate synchronous interaction such 
as real-time data exchange, video-conferencing, as well as remote control 

2 An "inrranet" is defined as a private network contained within an organization (a firm) 
that consists of many interlinked local-area networks (LANs). Its main purpose is to share 
company information and computer resources among employees. An "extranet," in turn, is 
a private network that links the flagship via conventional telecommunications Decwarks with 
preferred suppliers, customers, and strategic partners. 
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of manufacturing processes, product quality and inventory, maintenance 
and repair, and even proto typing. This has created new opportunities for 
extending knowledge exchange across organizational and national bound­
Hies hence magnifying the scope for vertical  specialization. Equally im­
po�nt, wireless Internet-based technologies have increased the mobil iry 
of DIS. 

On the economic side, vertical specialization, particularly pronounced 
in the electronics industry, poses increasingly complex information re­
quirements (e.g., Chen 2002; Macher, Mowery, and Simcoe 2002). As 
firms now have to deal with constantly changing, large numbers of spe­
cialized suppliers, they need flexible and adaptive information systems to 
support these diverse linkages. These requirements become ever more

. 
de­

manding as flagships attempt to integrate their dispersed productlon, 
knowledge, and customer bases into global and regional networks. DIS 
now need to provide new means to improve global supply chain man­
agement and speed-to-market. DIS also need to provide for effective com­
munication between design and manufacturing, and for the exchange of 
proprietary knowledge. The semiconductor industry provides examples 
for both developments (e.g., Macher, Mowery, and Simcoe 2002): verti­
cal specialization gives rise to the separation of design ("fabless design H) 
and manufacturing ("silicon foundty"). This creates very demanding re­
quirements for knowledge exchange between multiple actors at distant 
locations, say, a design house in Silicon Valley and a silicon foundry in 
Taiwan's Hsinchuh Science Park. Vertical separation of design and pro­
duction of semiconductor devices in turn has created a vibrant trade in 
"intellectual property rights" among specialized design firms that crea te, 
license, and trade "design modules" for use in integrated circuits. 

In addition, far-reaching changes in work organization have funda­
mentally increased the requirements for information management and for 
the exchange of knowledge (e.g., Ciborra et aJ. 2000). The transition from 
Fordist "mass production" to "mass customization" requires a capacity 
to constantly adapt products or services to changing customer require­
ments, "sensing and responding" to individual customer need s  in real time 
(Bradley and Nolan 1998). This necessitates dynamic, interactive infor­
mation systems and a capacity to rapidly adjust the organization of firms 
and corporate networks to disruptive changes in markets and technology. 
Third, real-time resource allocation, performance monitoring, and ac­
counting became necessary, due to the short-term pressures of the finan­
cial system (quarterly reports) and the shortening life cycles of products 
and technologies. Fourth, to cope with ever more demanding competitive 
requirements, firms have to continuously adapt their organization and 
strategy, hence the demand for flexible DIS. 

Following Brynjoifsson and Hitt (2000), I argue that the impact of DIS 
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on economic performance is mediated by a combination of intangible in­
puts as well as intangible outputs that act as powerful catalysts for or­
ganizational innovation.3 After a while, these induced organizational 
changes may lead to productivity growth by reducing the cost of coordi­
nation, communications, and information processing. Most importantly, 
these oeganizational changes may enable firms "to increase output qual­
ity in the form of new products or in improvements in intangible aspects 
of existing products like convenience, timeliness, quality and variety." 
(Brynjolfsson and Hitt 2000: 4). In shorr, we are talking about a complex 
process that involves a set of interrelated ("systemic") changes (Milgrom 
and Roberts 1990). By combining DIS with changes in work practices, 
strategies, and products and services, a firm transforms its organization 
as well as its relations with suppliers, partners, and customers. 

Once we adapt such a framework, it becomes clear that firms that par­
ticipate in GFNs can reap substantial benefits from using DIS as a man­
agement tool. There is ample scope for cost reduction across all stages of 
the production process, both for the flagship company and for local sup­
pliers. Procurement costs can be reduced by means of expanded markets 
and increased competition through Internet-enabled online procurement 
systems. Another cost-reducing option is to shift sales and information 
dissemination to lower-cost online channels. 

The transition to Internet-based information systems can drastically ac­
celerate speed-to-market by reducing the time it takes to transmit, receive, 
and process routine business communications such as purchase orders, in­
voices, and shipping notifications. There is much greater scope for knowl­
edge management: documents and technical drawings can be exchanged 
in real time, legally recognized signatures can be authenticated, browsers 
can be used to access the information systems of suppliers and customers, 
and transactions can be completed much more quickly. 

A further advantage can be found in the low cost of expanding an 
Internet-based information system. While establishing a network back­
bone requires large up-front fixed investment costs (purchasing equip­
ment, laying new cable, training), the cost of adding an additional user to 
the network is negligible. The value of the network thus increases with 
the number of participants ("network externalities"). In addition, the In­
ternet and related organizational innovations provide effective mecha­
nisms for constructing flexible infrastructures that can link together and 

3 Intangible inputs include, for instance, the development of new software and databases, 
the adjustment of existing business processes, and the recruitment and continuous upgrad� 
ing of specialized human resources. Of equal imponance 3re intangible outputs that would 
not exist without DIS, like speed of delivery, flexibility of response to abrupt changes in de­
mand and technology, and organizational innovations, such as "just-in-time" (]IT), "mass 
customizatior'l," the builNo-order (BTO) production model, integrated supply chain man-
_ _  ._ • • .•• 1(',.. .. 1' ••• l . I . "  ' .... n "  4 .  
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coordinate knowledge exchange between distant locations (H agsfr<.m 
2000; Pedersen, T0lle, and Vesterager 1999; Antonelli 1992). 

This has important implications for organizational choices and loea· 
tional strategies of firms. In essence, Internet-enabled DIS foster rhe de· 
velopment of leaner, meaner, and more agile production systems thae cut 
across firm boundaries and national borders. Tbe underlying vision is that 
of networks of networks that enable a global network flagship to respond 
quickly to changing circumstances, even if much of its value chain has 
been dispersed. DIS, especially the open-ended structure of the Internet, 
substantially broadens the scope for vertical specialization. It allows 
global flagships to shift from partial outsourcing, covering the nuts and 
bolts of manufacturing, to systemic outsourcing that includes knowledge­
intensive support services, such as software production, electronic design 
services, business process outsourcing, maintenance and repair of infor­
mation systems, and skill transfer and training (Ernst 2004d). 

The Flagship Network Model 

Theoretical Foundations 

Until recently, these fundamental changes in the organization of interna­
tional production have been largely neglected in the literature, both in re­
search on knowledge spillovers through FDI and in eesearch on the in tee­
nationalization of corporate R&D. This is now beginning to change. 
There is a growing acceptance in the literature that, to capture the impact 
of globalization on industrial organization and upgrading, the focus of our 
analysis needs to shift away from the industry and the individual lirm to 
the international dimension of business networks (e.g., Bartlen and 
Ghoshal 1 9 89; Gereffi and Korzeniewicz 1994; Ernst 1997; Rugman and 
D'Cruz 2000; Birkinshaw and Hagstt0m 2000; Borrus, Ernst, and Hag­
gard 2000; Pavitt 2003; Ernst and Kim, 2002b; Ernst and Ozawa 2002). 
Flagship-driven corporate networks are of course only one of diverse com­
plex digital formations that are currently reshaping the international econ­
omy (see contributions by Sassen, Garcia, and Latham in this volume ). 

My model of GFNs emphasizes three essential characteristics: ( l )  
scope-GFNs encompass all stages of the value chain, not just produc· 
tion; (2) asymmetry-flagships dominate control over network resources 
and decision making; and (3) knowledge diffusion-the sharing of knowl­
edge is the necessary glue that keeps these networks growing. 

A focus on international knowledge diffusion through an extension of 
firm organization across national boundaries distinguishes my concept of 
GFN from network theories developed by sociologists, economic geogra­
phers, and innovation theorists that focus on localized, mostly interper-
_ _  ._ . 1 _ . _ •• _ _  1 __ , _ _  n _____ 11 __ ..l c_: .. L T"\ ........ _ 1 QQA\ Tl.. .. ....... ,. ....... 1 " ... ,."l.. 
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lem o f  these theories is that industries now operate in a global rather than 
a localized setting (Ernst et al. 2001). Important complementarities exist, 
however, with work on global commodity chains (GCC) (e.g., Gereffi and 
Korzeniewicz 1994). A primary concern of the GCC literarure has been 
to explore how different value chain stages in an industry (e.g., textiles) 
are dispersed across borders, and how the position of a particular loca­
tion in such a GCC affects its development potential through access 
to economic rents (e.g., Gereffi and Kaplinsky 2001; Henderson et aJ. 
2001).4 Strong complementarities also exist with research on computer­
based flexible information infrastructures that frequently uses the terms 
"extended enterprise" or "virtual enterprise, n where the first stands for 
more durable network arrangements, while the latter stands for very 
short-term ones (e.g., Pedersen 1999; Jargensen and Ktogstie 2000; and 
various issues of the electronic journal www.virtual-organization.net). 

As for the dynamics of network evolution, my approach complements 
the transaction cost approach to networks and vertical disintegration that 
centers on the presumed efficiency gains from these organizational choices 
(e.g., Williamson 1985, 1975; Milgrom and Roberts 1990). The latter ap­
proach, however, skips some of the more provocative chapters in the eco­
nomic history of the modern corporation. Chandler's vibrant histories 
(e.g., 1997) show that the quest for profits and market power via in­
creased throughput and speed of coordination were more important in 
explaining hierarchy than the traditional emphasis on transaction costs. 
This implies that the analysis of the determinants of institutional form 
must move beyond a narrow focus on transaction costs to the broader 
competitive environment in which firms operate. It is time to bring back 
into the analysis market strucrure and competitive dynamics, as well as 
the role played by knowledge and innovation. Like hierarchies, GFNs not 
only promise to improve efficiency but can permit flagships to sustain 
quasi-monopoly positions, generate market power through specializa­
tion, and raise entry barriers; they also enhance the network flagships' ca­
pacity for innovation (Ernst 1997; Borrus, Ernst, and Haggard 2000: 
chap. 1).  

Network Characteristics 

GFNs differ from MNCs in three important ways that need to be taken 
into account in the study of knowledge diffusion (Ernst 2002a, 2002b, 
2004d). First, these networks cover both intrafirm and interfirm transac-

.. UnfOrTUnately, no one has as yet come up with a convincing and robust set of indica� 
tors. How should academic researchers, even with [he best possible funding, be able to mea­
sure distribution of rents across borders when global flagships like Enron and telecom ma­
jors e

.
xccl in the development of sophisticated off-balance-sheet 6nandal techniques and 
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tions and forms of coordination: a GFN links together the flagship's own 
subsidiaries, affiliates, and joint ventures with its subcontractors, su ppll' 
ers, service providers, as well as parmers in strategic alliances. A network 
flagship like IBM or Intel breaks down the value chain into a variery of 
discrete functions and locates them wherever they can be rarried out most 
effectively, where they can improve the flagship's access to resources and 
capabilities, and where they are needed to facilitate the penetration of im· 
portant growth markets. 

Second, GFNs differ from MNCs in that a great variety of governance 
structures are possible. These networks range from loose linkages tha t are 
formed to implement a particular project and are dissolved after the proj· 
ect is finished, so-called virtual enterprises (e.g., Pedersen et aJ. 1 999: 1 6), 
to highly formalized networks, "extended enterprises," with cl early de· 
fined rules, common business processes, and shared information infra· 
structures. What matters is that formalized networks do not require com· 
mon ownership: these arrangements may or may not involve control of 
equity stakes. 

Third, vertical specialization ("outsourcing" in business parlancel is the 
main driver of these networks (Ernst 2002b). GFNs help flagships to gain 
quick access to skills and capabilities at lower-cost overseas locations that 
complement the flagships' core competencies. As the Dagship integrates 
geographically dispersed production, customer, and knowledge bases into 
GFNs, this may well produce transaction cost savings. Yet the real bene· 
fits result from the dissemination, exchange, and outsourcing of knowl· 
edge and complementary capabilities. 

Increasingly, the focus of outsourcing is shifting from assemblr-type 
manufacturing to knowledge-intensive support services, like supply chain 
management, engineering services, and new product introduction. Out­
sourcing may also include design and product development. This indicates 
that GFNs also cliffer from traditional forms of subcontracting: much 
denser interaction between design and production and other stages o f  the 
value chain require substantially more intense exchange of information 
and knowledge. Network flagships increasingly rely on the sklils and 
knowledge of specialized suppliers to enhance their core competencies. 

Two distinctive characteristics of GFN that are enhanced by DIS shape 
the scope for international knowledge diffusion: a rapid yet concemrated 
dispersion of value chain activities and, simultaneously, their integration 
into hierarchical networks. 

Concentrated Dispersion 

GFNs typically combine a rapid geographic dispersion with spa rial con­
centration on a growing but still limited number of specialized clusters. 
T ..... ............. 1;+., , ,J; .... ;n .... ";coh hun h ....... C' nj: ,..1"co .... .-C' (]:i.-nco," .,()()')� \. u ... unt ..... C' of 
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excellence" that combine unique resources, such as R&D and precision 
mechanical engineering, and "cost and time reduction centers" that thrive 
on the timely provision of lower-cost services.5 Different clusters face dif­
ferent constraints to knowledge diffusion, depending on their speciali­
zation, and on the product composition of GFNs. The dispersion of clus­
ters differs across the value chain: it increases, the closer one gets to the 
final product, while dispersion remains concentrated especially for high­
precision and design�intensive components. 

Let us look at some indicators in the electronics industry, a pace setter 
of the flagship network model (Ernst 2002b, 2004d). On one end of the 
spectrum is final PC assembly that is widely dispersed to major growth 
markets in the United States, Europe, and Asia. Dispersion is still quite 
extended for standard, commodity-type components, but less so than for 
final assembly. For instance, flagships can source keyboards, computer 
mouse devices, and power switch supplies from many different sources, 
in Asia, Mexico, and the European periphery, with Taiwanese firms play­
ing an important role as intermediate supply chain coordinators. The 
same is true for printed circuit boards. Concentration of dispersion in­
creases, the more we move toward more complex, capital-intensive pre­
cision components: memory devices and displays are sourced primarily 
from "centers of excellence" in Japan, Korea, Taiwan, and Singapore; 
and bard disk drives from a Singapore-centered triangle of locations in 
Southeast Asia. Finally, dispersion becomes most concentrated for high­
precision, design-intensive components that pose the most demanding re­
quirements on the mix of capabilities that a firm and its cluster needs to 
master: microprocessors, for instance, are sourced from a few globally dis­
persed affiliates of Intel, two American suppliers, and one recent entrant 
from Taiwan.6 

In other words, geography continues to matter, even wben DIS and 
high-velocity transportation are used. Rapid cross-border dispersion thus 
coexists with agglomeration. GFNs extend national clusters across na­
tional borders. This implies three things: first, some stages of the value 
chain are internationally dispersed, while others remain concentrated. 
Second, the internationally dispersed activities typically congregate in a 
limited number of overseas clusters. And third, agglomeration economies 
continue to matter, hence the path-dependent nature of development tra-

S "Cost & time reduction centers" include the usual suspects in Asia (Korea, Taiwan, 
China, Malaysia. Thailand, and now also India for software engineering and web services) 
but also exist in once pecipheral locations in Europe (e.g., Ireland, central and eastern Eu� 
rope, and Russia), Latin America (Brazil and Mexico), some Caribbean locations (like Costa 
Rica), and a few spots elsewhere in the so-called rest of the world (RoW). 

6 Ernst (2002a) provides a systematic analysis of the diversity of duster dispersion, using 
examples from the semiconductor and hard drive industries. 
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jectories for individual specialized clusters. In short, tae ne,"" mobility of 
knowledge remains constrained in space: while cross·border exchange of 
knowledge has penetrated new geographic areas, it remains limited to a 
finite number of specialized clusters. 

Integration: Hierarchical Networks 

A GFN integrates diverse network participants who differ in their access 
to and position within such networks and hence face very differen, op­
portunities and challenges. These networks do not necessarily give rise 
to less hierarchical forms of firm organization (as predicted, for instance, 
in Bartlett and Ghoshal 1 989, and in Nohria and Eccles 1 992). GFNs 
typically consist of various hierarchical layers, ranging from network flag­
ships that dominate such networks, due to their capacity for system inte­
gration (Pavitt 2003), down to a variety of usually smaller, l ocal special­
ized network suppliers. 

FLAGSHIPS 

The flagship is at the heart of the network: it provides strat egic and or­
ganizational leadership beyond the resources that, from alI accounting 
perspective, lie directly under its management contro l (Rugman 1 997: 
182). The strategy of the flagship company thus direcrIy affects the 
growth, strategic direction, and network position of Iower- end partici­
pants, like specialized suppliers and subcontractors. The la ner, in ,urn, 
"have no reciprocal influence over the flagship strategy" (Rugman and 
D'Cruz 2000: 84)7 The flagship derives its strength fro m  its control over 
critical resources and capabilities that facilitate innovation, and from its 
capacity to coordinate transactions and knowledge excaange between rhe 
different network nodes. 

Flagships retain in-house activities in which they have a particular strate­
gic advantage; they outsource those in which they do not. It is important 
to emphasize the diversity of such outsourcing patterns (Ernst :1 997). Some 
flagships focus on design, product development and marketing, outsourc­
ing volume manufacturing, and related support services.  Other flagships 
outsource as well a variety of high-end, knowledge-intensive support ser­
vices. This includes, for instance, trial production (proto typing and raITlp­
ing up), tooling and equipment, benchmarking of productivity, testing, 

7 With Rugman's flagship model, we share the emphasis on the hierarchical nature of 
these networks. However, there are imponant differences. Rugman and D'Cruz (2000) focus 
on localized networks within a region; they also include "'nonbusiness infrastructure" as 
"'network partners." 
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process adaptation, product customization, and supply chain coordina­
tion. It may also include design and product development. 

To move this model a bit closer to reality, I distinguish two types of 
global flagships: (1) Original equipment manufacturers (OEM) that de­
rive their market power from selling global brands, regardless of whether 
design and production is done in-house or outsourced; and (2) "contract 
manufacturers" (CM) that establish their own GFN to provide integrated 
manufacturing and global supply chain services (often including design) 
to the OEM. 

LOCAL SUPPUERS 

Local suppliers differ substantially in their capacity to benefit from the new 
mobility of koowledge (Ernst, Ganiatsos, and Mytelka, 1998). Greatly 
simplifying, we distinguish two types of local suppliers: higher-tier and 
lower-tier. "Higher-tier" suppliers, like Taiwan's Acer group (Ernst 2000), 
play an intermediary role between global flagships and local suppliers. 
They deal directly with global flagships (both OEMs and CMs), possess 
valuable proprietary assets (including technology), and have sufficient re­
sources to upgrade their absorptive capacities. Some of these higher-tier 
suppliers have even developed their own mini-GFN (Chen 2002). With the 
exception of hard-core R&D and strategic marketing, which remain under 
the control of the OEM, the lead supplier must be able to shoulder all steps 
in the value chain. It must even take on the coordination functions neces­
sary for global supply chain management. 

"Lower-tier" suppliers are the weakest link in the GFNs. Their main 
competitive advantages are low cost, speed, and flexibility of delivery. 
They are typically used as "price breakers" and "capacity buffers" and 
Can be dropped at short notice. This second group of local suppliers rarely 
deals directly with the global flagships; they interact primarily with local 
higher-tier suppliers. Lower-tier suppliers normally lack proprietary as­
sets; their financial resources are inadequate to invest in training and 
R&D; and they are highly vulnerable to abrupt changes in markets and 
technology, and to financial crises. 

Contradictions 

It is important to emphasize that nothing guarantees the uninterrupted 
growth of digital formations in the corporate sector. As with other such 
formations, inherent contradictions may well cause the pendulum to 
swing in the opposite direction. In this last section, we highlight problems 
in the efficiency of coordinating GFNs, focusing on recent developments 
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in the electronics industry. In essence, these contradictions reflect a grow­
ing tension between increasingly complex interactions between multitier 
networks of networks and limited organizational capabilities to cope with 
the resulting coordination requirements. 

Networks of Networks: Outsourcing Based on 
Contract Manufacturing 

The "New Economy" boom in the United States has accelerated a long­
standmg trend toward vertical specialization. Especially in the electron­
ics industry, outsourcing based on contract manufacturing becatne the 
"panacea of the '90s"(Lakenan et al. 2001:3), a "New American Model 
of Industrial Organization" (Sturgeon 2002). Two interrelated transfor­
mations need to be distinguished: supply contracts and M&A. Global 
brand leaders like Dell, the original equipment manufacturers i.creas­
ingly subcontract manufacturing and related services to U.S.-bas�d global 
contract manufacturers, like Flextronics. Equally important, howeve� is 
that the very same CMs have acquired existing facilities of OEMs, as the 
laner are divesting internal manufacturing capacity, seeking to all ocate 
capital to other activities that are expected to generate higher profit mar­
gins, such as sales and marketing and product development. 

This has created increasingly complex, multitier "networks of net­
works" that juxtapose global ties between the two large global �I ayers 
(the OEMs and CMs), as well as intense regional ties with small" firms 
(the local network suppliers). A focus on complex, multitier netw�rks of 
networks distinguishes this analysis from Sturgeon's (2002) modular pro­
duction network model. That model focuses on two actors only: global 
OEMs and CMs, most of them of American origin. OEMs and Cvls are 
perceived to interact in a virtuous circle where each can only win. [n that 
model, nothing can stop continuous outsourcing through conrract man­
ufacturing: "turn-key suppliers and lead firms co-evolve in a recursive 
cycle of outsourcing and increasing supply-base capability and scale 
which makes the prospects for additional Outsourcing more attractive� 
(Sturgeon 2002: 6). 

Limitations to the U.S.-Style CM Model 

In contrast, my analysis emphasizes serious limitations to the U.S. model 
of contract manufacturing, forcing both OEMs and CMs to adjust and 
rationalize the organization of their networks. That model was based on 
the assumption of uninterrupted demand growth. In realicy, however, de­
mand and supply only rarely match. This simple truth was all but for­
gotten during the heydays of the "New Economy. " 
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Industry observers highlight seven important limitations.8 First, global 
contract manufacturing is a highly volatile industry. While powerful 
forces push for outsourcing, this process is by no means irreversible. 
Major OEMs retain substantial internal manufacturing operations; they 
are continuously evaluating the merits of manufacturing products or pro­
viding services internally versus the advantages of outsourcing. Second, 
global eMs are now in a much weaker bargaining position than OEMs, 
whose number has been reduced by the current downturn and who are 
now much more demanding. In principle, important long-term customer 
contracts permit quarterly or other periodic adjustment to pricing based 
On decreases or increases in component prices. In reality, however, eMs 
"typically bear the risk of component price increases that occur between 
any such re-pricings or, if such re-pricing is not permitted, during the bal­
ance of the term of the particular customer contract" (Jabil 2001: 49). 

A third important limitation of the U.S. eM model represents trade­
offs between specialization advantages and rapid inorganic growth through 
M&A. In economic theory, vertical specialization is supposed to increase 
efficiency, that is, to reduce the wastage of scarce resources. It is not clear 
whether the recent rapid growth of eM has produced this result. The ex­
cessive growth and diversification that we have seen during the "New 
Economy" boom may well truncate the specialization and efficiency ad­
vantages of the eM model. The leading eMs have aggressively used 
M&A to pursue in parallel four objectives that do not easily match: rapid 
growth; a broadening of the portfolio of services that they can provide; a 
diversification into new product markets (especially telecom equipment); 
as well as an expansion of their own production networks, establishing a 
global presence at record speed. Yet this forced pace of global expansion 
may well create an increasingly cumbersome organization that could un­
dermine the supposedly primary advantage of the eM model: a capacity 
for rapid scaling up and scaling down, in line with the requirements of the 
OEMs. 

Fourth, the rapid expansion of GFNs is subject to extreme risks and un­
certainty. This reflects the much greater volatility of international opera­
tions compared to domestic ones. Managing GFNs thus requires major 
efforts, in terms of management time and resources, which of course con­
flicts with the need to keep overheads at very low levels. 

Take the assessment of the risks involved in its international operations 
by a major U.S. global contract manufacturer (Jabil). In its 10K report for 
2001 (p. 50), the company emphasizes the following risks: 

II This section is based on c:-mail correspondence with Bill Lakenan, lead author of a re­
cent study by Boaz-AlLen &: Hamilton on global contract manufacturing (Lakenan, Boyd, 
and Frey 2001); recent 10K reports of the leading U.S. global eMs; and author's interviews 
at aIJiJiates of global eMs in Malaysia. See also Maltz et a1. (2000), and Benson-Armer et 
.1 ,.,00.01\ 
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difficulties in sraffing and managing foreign operations; political and economic 
instability; unexpected changes in regulatory requirements and Jawsj longer 
customer payment cycles and difficulty coUecting accounts; recei vable export 
duties; import controls and trade barriers (including quotas); government re­
strictions on the transfer of funds to us from our operations outside the United 
States; burdens of complying with a wide variety of foreign laws an d labor prac­
tices; fluctuations in currency exchange rates, which could affecr l ocaJ payroll, 
utility and ocher expenses; inability to utilize net operating losses incurred by 
our foreign operations to reduce our US income taxes; . . . (and, eSpt'Cially in 
lower-cost locations) . . .  currency volatility, negative growrh, high inflation, 
limited availability of foreign exchange. 

Fifth, rapid growth, based on the use of stock as a currency for merg­
ers and acquisitions, is extremely risky and contains the see d of future 
problems. It stretches the already limited financial resources of eMs, 
which typically have to cope with very low margins. The downturn of the 
global electronics industry has further increased these financial pressures 
on leading U.S.-based eMs! This of course raises the question whether 
this will lead to off-balance sheet financing techniques to hide aCCUITlU­
lated debt. 

Sixth, in contrast to the original expectation that outsouCClng based on 
contract manufacturing may improve inventory and capacity planning, 
global brand leaders in the electronics industry who rely heav ily On out­
sourcing, have experienced very serious periodic misJnatches between 
supply and demand. When a product unexpectedly becomes a hit, out­
sourcing provides these OEMs with only a limited capacity for scaling up. 
During a recession, on the other hand, OEMs cannot abruptly reduce or­
ders that they had previously placed with eMs. 1 0 

Lastly, there seems to be a conflict of interest between OEMs, who are 
looking for flexibility, and eMs, who are looking for predictability and 
scale. For instance, OEMs focus on early market penetration and rapid 
growth of market share to sustain comfortable margin,. OEMs thus need 
flexibility in outsourcing arrangements that allows them to divert re­
sources at short notice to a given product, if it becomes a hit. This sharply 
contrasts with the situation of eMs: with razor-thin margins, they need 
to focus ruthlessly on cost cutting. eMs need predictabi lity: .. they wa nt 

9 Ironically, these pressures are particularly severe for those Ch<ls. like Solectron, that 
have aggressively diversified beyond the PCsecroc into telecommunications ,lnd networking 
equipment, the high-growth sectors of the "New Economy" boom. 

10 Take Cisco. During the peak of the "New Economy" boom, from 1999 to 2000, de­
mand for irs products grew by 50 percent. Reliance On eMs produced severe component 
shortages and a massive backlog in customer orders. When demand fell abru pdf. starting 
from the fall of 2000, Cisco found itself saddled with excess capacity of $2.2 5 billion that 
it had put in place to meet expected demand growth. Excess capacity of this magnirude is .J • • • U •• !_ .. ! _ _  �� _ _  : .. : •. _ =. J . . ••.• : • •  1'1 . 1 .  • 
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to make commitments in advance to reap benefits like big-lot purchases 
and decreased overtime." (Lakenan et a1. 2001: 10). 

These conflicting interests complicate the coordination of eM-based 
outsourcing arrangements. They also require substantial cbanges in the 
organization of both OEMs and eMs, as well as an alignment of incen­
tives through contract terms and agreements. If such alignment does not 
occur, it may well be that the new mobility of knowledge will face new 
constraints. Tbe irony is that the more dispersed and digitized these global 
networks, the more difficult it becomes to coordinate them. 

In short, effective outsourcing requires that both flagships and eMs ac­
knowledge their conflicting interests. Further, with complexity Comes un­
certainty. In industries with rapidly shifting tecbnologies and markets, 
OEMs have no way to predict with any accuracy the specifications of 
what they will need, in terms of capacity, design features, and configura­
tion, and in terms of the specific mix of performance requirements. In the 
electronics industry, all of these variables can change quite drastically and 
at short notice. Such high uncertainty has important implications for the 
reorganization of eM-based outsourcing arrangements. Flexibility now 
becomes the key to success. Proceeding by conjecture ("stochastically") 
takes over from a deterministic approach. Flagships need adjustable net­
works to "satisfy a range of possible demand profiles with a portfolio of 
customizable capacity. " They "need access to-and the ability to turn 
off-big chunks of production more quickly than ever contemplated in 
order to capture profitability" (Lakenan et a1. 2001: 11 ,  12). 

Conclusions 

This chapter demonstrates that digital formations in the corporate sector 
are shaped by the evolution of cross-border forms of corporate network­
ing practices, especially global flagship networks, and the increasing use of 
digital information systems to manage these networks. These two inter­
related transformations in the organization of international business are 
gradually reducing constraints to international knowledge diffusion. GFNs 
expand interfirm linkages across national boundaries, increasing the need 
for knowledge diffusion, while DIS not only enhance information ex­
cbange, but also provide new opportunities for the creation, sharing, and 
jOint utilization of knowledge. In the emerging global network economy, 
we tbus need to reconsider and amend the ·stickiness-of-knowledge" 
proposition. 

The approach that I have chosen focuses on international knowledge 
diffusion tbrougb an extension of firm organization across national 
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boundaries. I explored how two distincrive characteristics of GFN� 
which are enhanced by DIS, shape the scope for international k nowledge 
diffusion: a rapid yet concentrated dispersion of value chain activities, 
and, simultaneously, their integration into hierarchical networks. 1 dern· 
onstrated that the new mobility of knowledge is an unintended conse· 
quence of the evolution of global flagship networks. The more dispersed 
and complex these networks, the more demanding tbeir coordination reo 
quirements. Hence, knowledge sharing is the necessary glue that keeps 
these networks growing. 

But this occurs in complex ways. Knowledge diffusion has created new 
"cost-and-time-reduction centers" in lower-income regions that thrive on 
the timely provision of blue-collar knowledge support services like sup­
ply chain management, design services, and detailed engineering. Yet the 
sources of knowledge creation remain concentrated in a few global "cen· 
ters of excellence" that combine unique capabilities in research, glob'l 
branding, standard-setting, and system integration (Ernst 2004el. While 
reducing the constraints to knowledge diffusion can enhance global de· 
velopment, the critical issue remains the unequal distribution of the 
sources of innovation that global network flagships are unlikely to relin· 
quish easily. Of global R&D, 86 percent takes place in industrialized 
countries, with the United States occupying the leading position with 37 
percent (Dahlman and Aubert 2001: 34). For instance, the R&D budge< 
of Microsoft, at around $6.2 billion (for 2003), exceeds China's total 
R&D budget. The United States has raced ahead in the most prized areas 
of technological innovation, as far as these can be measured by patent 
statistics. The U.S. "innovation score" measures the number of patents 
granted by the U.S. Patent Office, multiplied by an index thar indicates 
the value of these patents. I I  Since 1985 the U.S. "innovation score" has 
more than doubled, a rate far better than in any other country (CHlIMIT 
2003). In 2002 all fifteen leading companies with the best record 00 patem 
citacions were based in the United States, with nine of them in the IT 
sector. 

11  The citation index measures the frequency of citation of a particular patent. When [h� 
US Patent Office publishes patents, each one includes a lin of other parents from which it i; 
derived. The more ohen a patent is cited, the more likely it is a pioneering parent, connected 
with important inventions and discoveries. An index of more than 1 indicates that patenrs 
are cited more ohen than would be expected for a speCific group of technologies. while less 
than 1 indicates they are cited less often than expected. 
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NETW O R K S  O F  C O O P E R ATI O N  



C o opera tive Netw ork s  and the Rural-Urban Divide 

D .  L I N D A  G A R C I A  

THE POSITIVE ROLE that networked information technologies can play in 
fostering economic development is now widely recognized.! These tech­
nologies have proven extremely useful not only in promoting and sus­
taining economic activities of all kinds, but also in enhancing human po­
tential-a key ingredient for the success of any development strategy. The 
value of these technologies will likely loom even larger in the future, gi ven 
both their enhanced capabilities as well as a more service-oriented glo bal 
economy in which production and marketing activities are networ ked 
worldwide. In preparation, many developing countries are curcently look­
ing to communication and information technologies to help them by­
pass the long and arduous process of industrialization, allowing them­
straight away-to join the information age. Likewise, many development 
organizations and international NGOs are now focusing their funding 
and efforts on issues related to the "digital divide." Increasingly aware of 
the positive externalities associated with global interconnection, even the 
private sector is joining together in international forums, such as the 
World Economic Forum and the Global Business Dialogue, to promote 
worldwide access. 

Even the strongest advocates of infrastructure deployment are quick to 
point out, however, that communication and information technologies, 
although necessary, are insufficient for sustainable development (Hudson 
1997). In fact, more often than not, these technologies have acted as a 
double-edged sword, giving rise to both positive and negative out­
comes. The two-sided nature of network technologies are particula rly 

I There is without doubt a growing body of evidence that shows a significant positive 
correlation between invesrment in telecommunications and economic growth. Analyzing 
thirty-two years of u.s. data. Cronin et al. (1993) found. for example, that causality oper­
ates in rwo directions: telecommunications investments increase to a significant degree wirh 
economic growth, while economic growth exp3tids with me investment in teJecommullica­
tions. Similarly, in their study of the fifty U.S. states, Dholakia and HarLam (1994J nOt only 
confirmed this causal relationship but also found that the link becween telecommunications 
infrastructure and economic development is strengthened when other factors such as edu­
cation and physical infrastructure arc simultaneously taken into account. 
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pronounced in rural areas (Innis 1951). On the positive side, these tech­
nologies can overcome the barriers of distance and time, so they allow 
rural communities to link up to the growth potential of larger, city 
economies. At the same time, however, because they can foster a net out­
flow of resources from rural areas, these technologies often serve to un­
dermine the long-term economic viability of rural communities. 

Today, rapid advances in communication technologies are once again 
restructuring and redefining rural communities and markets. Whereas in 
the past, networking technologies brought rural villages and towns into 
a larger, national community, now they link communities worldwide. Just 
as industrialization served to disadvantage rural areas, so too might 
the global information economy. In the future, for example, profits and 
growth opportunities will be ever more closely linked to transaction costs. 
Under such circumstances, cities-which benefit greatly from economies 
of agglomeration-will have an even greater advantage over nonmetro­
politan areas than they have today (Sassen 1989; Castells 1989). 

Whether or not advanced networking technologies put rural areas at 
greater risk will depend not only on their capabilities and accessibility, but 
also-and perhaps more importantly-on the social, economic, and po­
litical context in which these technologies are deployed. Having access to 
new technologies without the skills to employ them, for example, will 
yield little, if any, benefits. To achieve the desired results, therefore, tech­
nology deployment strategies must be linked to complementary social and 
economic policies that address other-and often more formidable-de­
velopmental barriers. 

Thus, if rural areas are not to be left behind in the global economy, new 
ways must be found to design technology-based networks to meet rural 
needs. In particular, attention must be focused not simply on the problem 
of deploying advanced technologies, as has been the case in recent dis­
cussions of the "digital divide" (Compaine 2001). Equally, if not more, 
important is the task of creating the optimal conditions for reaping the 
benefit of these technologies in a rural setting. With this goal in mind, this 
chapter explores the role that cooperative institutions might play in 
addressing the rural-urban divide. The case is made that locally based co­
operatives can play a unique role in promoting the diffusion of a net­
worked-based economic infrastructure in rural communities. In particu­
lar, such institutions can serve not only to link rural communities to the 
global economy, but also-and as importantly-to reinforce their local 
environments. Because cooperatives generate social as well as financial 
capital, they can help to foster innovation and learning. Equally impor­
tant, being locally based, networked providers can tailor networks to meet 
the particular needs of a rural community. Thus, networks can be specif­
ically designed to reinforce local strengths while compensating for local 
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weaknesses. By embedding their economies at the local level, rura l cotn.­
munities will be less at risk as well as better positioned to reap the bene· 
fits of global markets. 

In today's liberal, deregulatory environment, such cooperative solu­
tions are hardly in vogue. To the contrary, competition is the prevailing 
maxim as well as the criterion according to which all policies are typicalL y  
assessed. Not surprisingly, therefore, the problem of the global digital d i ­
vide is typically viewed as one of technology deployment, while its solu­
tion is sought-more often than not-by promoting trade liberalizatio n 
and support for foreign investment. In laying out a cooperative approach 
to address the "digital divide" in rural areas, this chapter calls for a nev.. 
epistemological approach. Market strategies are appropriate only to the 
extent that markets function well. Such is not the case in rural area,. h> r 
advanced networking technologies to promote rural economic ckvehp­
ment, what is needed is not so much competitive market strategie� bll. t 
rather social innovations that can not only serve to foster deployment hut 
also compensate for the multiple market failures typically found in rur", I 
communities. 

Characterizing Rural Communities 

Rural communities are by no means all alike; nonetheless, they share a 
common set of problems that are associated with the "rural condition. " 
To address these common problems, it is important to have a clear ana­
lytical notion of what rural entails. For without such a conceptualization, 
it is impossible to identify appropriate strategies for coping with thes e 
problems. As described by HolI, Braverman, and Stiglirz (1993: ix): 

[i]n order to design effective policies to remedy a market failure, one has to nD­
derstand its underlying source. One needs also to recognize that the interactions 
among markets are not limited to ones of price and income, as modeled in gen­
eral equilibrium theory. What happens in one sector or market can have reper­
cussions on the nature of transaction costs, risks, and enforcement mechani.5lns 
used in other markets. To design effective development policies, one rherefo re 
needs a theory of rural organization. 

Given the diversity of rural communities, the choice of a conceptull­
ization must depend on the analytical problem at hand. Thus, in the cas e 
of telecommunications, policymakers might stress factors such as re­
moteness and population density, insofar as these are the most important 
variables determining the cost of network deployment. Others, concerned 
primarily about the preservation of "places," might look instead at his­
torical longevity and the community-based structures to be loundin rural 
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areas. For the purposes of this chapter, it is useful to characterize rural 
communities in terms of the organizational structure of their markets as 
well as their location and positioning in relation to the global hierarchy 
of markets. 

Conceptualizing rural areas in terms of the organization of their mar­
kets is in keeping with the history of rural communities and the market 
failures and urban dependencies that traditionally have been associated 
with rural economies. As described by Jane Jacobs (1994: 124), many 
rural economies are "passive economies" insofar as they do not create 
economic change themselves but rather respond to forces unloosed in dis­
tant cities. Employing the French hamlet of Bardou as a descriptive 
metaphor of the rural economic predicament, she notes: 

Time and again like a toy on a string, Bardoll has been jerked by some exter­
nal economic energy or other. In ancient times the site was exploited for its iron, 
then abandoned. In modern times it was depopulated when distant jobs at­
tracted its people, then repopulated by city people. The jerks were Dot gentle. 
But when cities and city people left Bardoll alone, had no uses for it, the place 
either had no economy whatever, as when it was wilderness, or else a subsis­
tence economy that remained unchanging. 

Not surprisingly, in many of these areas, the obstacles to economic 
growth and development are found in excess. Infrastructures are poor; 
markets are subject to numerous failures; investment capital is scarce; 
and human resources are underdeveloped. Moreover, these problems are 
highly interdependent, so market failures in one area often spill over and 
compound those in others. The result is a vicious circle that spirals down­
ward (Hoff, Braverman, and Stiglitz 1993). Thus, for example, one finds 
a positive relationship between a population's density and organizational 
formation as well as among a population's literacy level, the degree of ur­
banization, and the extent of organizational formation (Pennings 1981; 
Stinchcombe 1965). 

Conceptualizing rural communities in terms of the organization of their 
markets is also necessary if we are to understand how advanced net­
working technologies might improve the prospects of rural economies. 
For it is precisely by reordering and reconfiguring organizational and ge­
ographical relationships that information-based networking technologies 
can contribute to economic development. In the past, rural communities 
suffered because the expansion of markets took place at the expense of 
local ties, thereby depriving them of economies of scale, scope, and ag­
glomeration. Explaining this tradeoff, Evans and Wurster (2000: 23-24) 
point out that "the communication of rich information has required prox­
imity and dedicated channels whose costs or physical constraints have 
limited the size of the audience to which information could be sent. Con-
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versely, the communication of information to a large audience has re­
qnired compromises in bandwidth (amount), customization, and interac­
tivity." Today, in contrast, given the greater capacity and functional char­
acteristic of networking technologies, this tradeoff is no longer required. 
Thus, highlighting the ways in which networking technologies can affect 
the organization of economic activities may point the way to new, more 
promising, development strategies for the future. 

Patterns of technology diffusion and innovation are also related to or­
ganizational structures, especially the way in which they determine the 
availability of information and the effectiveness of agencies of technology 
diffusion (Brown 1981) .  One finds, for example, that although markets 
may do well in performing these information-related functions in urban 
areas, in rural areas socially based institutions and conventions are often 
required (Hoff, Braverman, and Stiglitz 1993). 

To capture these critical variables while at the same time accommoda t­
ing the diversity of rural communities, this chapter views "rural" and 
"urban" as ideal types that are located at  opposite ends of  a continuuITl .2 
Accordingly, depending on their organizational structure and geographi­
cal positioning, communities will be considered to be more or less rural 
depending on the extent to which their markets ( 1 )  are remote and non­
integrated into urban, national, and global markets; (2) suffer from fail­
ures due to information asymmetries; and (3) are unable, given their 
low population densities, to take advantage of economies of scale a n d  
agglomeration associated with city-based economies. Focusing o n  the 
"rural" end of the spectrum, the discussion will lay out networking stra te­
gies that are specifically designed to address these types of failures. 

The Impact of Networking Technologies 

Although isolated and remote, rural communities do not exist in a vac­
uum. They are linked to the world surrounding them through a variety of 
transportation and communication networks, and the information and 
commodities that flow across them. The impact of these networking tech­
nologies has not always been favorable, however. To anticipate how 
today's networks might structure rural-urban economic relationships, it 
is useful to consider the impact that the railroads, the telegraph, and the 
mass media had on rural American communities more than a century ago. 

2. As Hart (1995: 64) has noted, classifying [he extremes is not a problem. As he points 
out, "the traditional rural-urban divide has become a continuum. The ends of this contin­
uum are not debatable. No one, for example, would argue that mid-town Manhattan is 
rural, or that a wheat field in North Dakota is urban, but the rural-urban continuum has no 
unambiguous 'natural' break that is generally recognized and accepted." 
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Before the advent of these technologies, social life within rural Ameri­
can farm communities was self-contained. The provision of services was 
unspecialized. The community provided the institutional context in which 
families organized to worship and educate their children. Members of 
each community relied on their families and other local institutions to 
cushion the hardships of rural life. 

The advent of the telegraph and the railroad served to undermine this 
self-sufficiency. By extending their ties and expanding their markets, com­
munication technologies made rural communities more vulnerable to ex­
ternal developments and events over which they had little control. The 
vast network of transportation and communication technologies not only 
served to channel resources away from rural communities; they also cre­
ated conditions for economic success that rural communities were in­
creasingly unable to fulfill. 

To compete in the new economy, rural communities required-at a 
minimum-access to advanced transportation and communication net­
works. For the shifts in the national economy were not accidental. They 
were closely associated with the development of regional and national in­
frastructures, and a rural area's proximity to these trade networks proved 
to be a critical factor in determining its economic viability. Rural com­
munities, however, typically lagged behind urban areas in the diffusion 
process. Because of the high fixed costs entailed in constructing networks, 
networking providers focused on deploying technologies first to high­
density urban areas where the costs of deployment were lower and could 
be shared across a wider, more lucrative, customer base. As a result, fa­
vorably situated businesses in high-density, urban corridors usually en­
joyed a head start of several decades in utilizing networking technologies, 
thereby gaining a significant competitive advantage. 

This uneven pattern of deployment was clearly evident, for example, in 
the case of the telephone. First came major trunks linking northeastern 
cities, followed by lines to smaller towns in their immediate hinterlands, 
and then connection to midwestern cities. Thus, although the telephone 
was patented in 1876, it took twelve years before it reached Chicago. 
Transnational service was not inaugurated until 1915. Reaching rural 
areas took even longer. So much so, in fact, that by 1950 only 40 percent 
of all farm residences had telephones (Office of Technology Assessment 
1992). 

Having access to networking technologies was no guarantee of eco­
nomic success, however. In fact, as often as not, networking technologies 
had a deleterious impact, serving to favor urban economies over rural 
ones. The rise of urban areas at the expense of rural economies resulted 
in part from the vastly increased scale and scope of the national market, 
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made possible by networking technologies.3 Using the telephone and tele­
graph, for example, businesses were able to expand their spheres of op­
eration and centralize decision-making in distant headquarters. As firms 
extended their research, transaction costs increased, forcing firms t:o be­
come larger and larger. As described by DuBoff (1983: 257): 

The telegraph dramatically enlarged information networks; it saved tiIne, re­
duced the need for large inventories, decreased financing requirements .. and 
prompted elimination of middlemen. But "competition" and "'monopoly n  are 
not, as neoclassical theory implies, polar opposites. The telegraph improved the 
functioning of markets and enhanced competition, but it simultaneously 
strengthened forces making for monopolization. Larger scale business opera­
tions, secrecy and control, and spatial concentration were all increased as a re­
sult of telegraphic communication. 

While urban communities had the resources to support business organi­
zation on such a grand scale, rural economies did not. 

The advent of the mass media also reinforced the development of a na­
tional marketplace, exacerbating the growing disparity between rural and 
urban areas. The emergence of inexpensive popular magazines such as 
The Saturday Evening Post, The Ladies Home Journal, and Country Gen­
tleman intensified competition for advertising among segments of the 
publishing industry, and the winners in this competition reflected shi fts in 
the nation's marketing system (Peterson 1964). The metropolitan press in­
creasingly tied its fortunes to department stores and chains, and ITlaga­
zines were well positioned to run advertisements for nationally marketed 
consumer goods that were sold through all kinds of outlets. As a result, 
the small, local retailers, which had once served their communities vvith 
little competition, suddenly faced a succession of new challenges-de­
partrnent stores, mail-order firms, and chain stores (Office of Technology 
Assessment 1992). 

Compounding the problems of rural America, networking technologies 
served at the same time to undermine the social cohesiveness of local com­
munities-the very attribute that had been their mainstay. Weakening 
their sense of autonomy and resolve, networking technologies made it 
more difficult for rural communities to develop strategics necessary to 
compete in an increasingly national marketplace. 

l This development is dearly illustrated by a convergence of prices across the nadon. As 
Richard Duboff (1983; 257) notes with respect to the cotton market, "Data on cotton prices 
in New York sbow diminishing fluctuations over time. The average spread betwun lowest 
and highest prices narrowed steadily, except during the Civil War and its aftermath, and the 
steepest declines in high-low price ranges and dispersion of prices from decade averages 
came in the 1850s-'the telegraph decade,' as it might be called." 
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The impact of the telegraph on rural communities provides a case i 
poi�t. Because of the high costs, telegraph use was confined largely t: 
busmesses and the press; few people used it for social communication at least in the United States. Among the press, the telegraph fostered the st;n­
dardization and central processing of news reports, allowing all Ameri­
cans to read the same national and international news stories for the first time. But standardized content diminished the community's importance 
in the eyes of its local citizens, while centralization shifted the locus of 
control from local editors to national press association headquarters and 
bureaus (North 1 884). 

To meet the needs of the industrial economy, new towns and trade cen­
ters emerged, located at reasonable traveling distance from farm commu­
nities. Taking advantage of improved transporration and communication 
networks, these centers were, in curn, linked more and more co urban 
areas, leaving rural towns to fend for themselves.4 The subsequent de­
ployment of modern highway facilities served only to reinforce this un­
even pattern of development and its associated impacts. Although road 
building brou�ht rural and �rban areas closer together, it forced many 
small c��murut1es t? deal with urb�n values for the first time. Highways 
also facliltated massIve rural out-mIgration. Concomitantly, by facilitat­
ing specialization in agriculture, highways reduced the need for farm 
labor,

. 
inducing many rural residents to seek urban jobs. Highways also 

contrIbuted to population decentralization. Nonfarm employment ex­
panded in the hinterlands along freeways and modern roads. Industrial 
belts grew up in towns and countryside along highways, especially in the 
southern and border states. The nation's midsized cities linked by free­
ways also grew at the expense of rural communities (Office of Technol­
ogy Assessment 1992). 

Today, rapid advances in information-hased networking technologies 
are once again restructuring and redefining rural communities and mar. 
kets. However, whereas in the past communication and information tech­
nologies brought rural Villages and towns into a larger, national COmmu­
nity, now they link communities worldwide. In a global environment such 
communities will be faced with far more competition in the very sectOrs-

.. According to Swanson (1990: 22), rural communities were self-contained production 
units. However, with industrialization, "previous social formations. such as the rural church 
or the one·room, six-grade school house, gave way to the demands of new industrial em­
ployers and regional and national trade. Rural schools were not expected to prepare chil­
dren [or the financial and technical demands ola rapidly induscrializing agriculture and non­
farm secr?r. Local socioeconomic networks s?ch as cooperative harvesting (and risk taking), 
and quasI barter exchange systems that media red local production and consumption under 
no� commercial conditions were gradually subordinated to and/or eclipsed by new insti­
tutIons ... 
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such as primary products and manufacturing-on which they depend for 
Iheir livelihoods. At the same time, the terms of trade for these sectors will 
continue to decline relative to service and knowledge-based industries. 

In an information-based global economy, profits and growth oppor­
tunities will be ever more closely linked to transaction costs. Under such 
circumstances, cities-which benefit greatly from economies of agglom­
eration-will have an even greater economic advantage over nonmetro­
politan areas than they have today. In fact, cities will themselves be ran ked 
depending on their size and importance, with those on the top of the hi· 
erarchy serving as central hubs and access ramps of the global economy 
(Gottman 1983; Sassen 1989; Castells 1989). 

Equally troubling for rural communities is the possibility that the ex· 
tension and intensification of global interactions might occur at the ex· 
pense of local ties (Amin and Thrift 1995; Cox 1997). Describing the basic 
features entailed in globalization, David Held (1995: 21 )  notes, for exam­
ple: "What is new in the modern global system is the stretching of social 
relations in and through new dimensions of activity-technological, orga· 
nizational, administrative and legal among others-and the chronic in­
tensification of patterns of interaction mediated by such phenomenon as 
modern communication networks and information technology. " If-in 
the course of this "stretching" -globalization further undermines the links 
between rural communities and urban centers upon which their economies 
depend, the long-term viability of these communities will be at risk. 5 

To reverse this pattern will require a concerted and integrated efforr 
that not only addresses the problems that rural economies ha ve rradi­
tionally faced in compering in worldwide markets. Such an effort must 
also be designed to help local economies develop innovative economic 
strategies that allow them to link up to global markets, while at the same 
time reinforcing and replenishing their economies by "reembeddi ng" 
them in their local environments. To identify such strategies, it is neces· 
sary first to consider more closely the forces driving the globally net· 
worked economy. 

Imperatives of the Globally Networked Economy 

The organizational requirements of a networked economy are likely to be 
quite different from those in the industrial era. In a highly complex and 

S As Jacobs (1994: 124) has characterized chis type of situation, "Economies thar have 
previously served city markets or have sent out people to ciey jobs or received rechnoJogl, 
ciry transplants, ciry money, can eventually lose their ties to cities. If they do, their people 
sink into lives of rural subsistence. Bur as they adjust to sheer subsistence, they shed or lose 
many former practices and skills." 
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rapidly changing global economy, gammg competitive advantage no 
longer depends solely on achieving efficiency and cost reduction. Increas­
ingly, it depends on the effectiveness of businesses-their ability to inno­
vate, respond just-in-time, focus on quality, and establish more coopera­
tive interfirm and intra firm relationships. Instead of standardization, 
flexible production systems are called for, which allow businesses to re­
spond quickly to changing demand, and to customize their products with­
out sacrificing economies of scope.6 

In this new environment, vertical bureaucracies are pushed to their lim­
its. Businesses everywhere are enhancing their flexibility by downsizing 
and outsourcing. They are increasingly purchasing in the market what 
they need, whether preassembled parts, logisrical support systems, cus­
tomized communication services, or packaged business information. As 
described by Grabher (1993: 16): 

[The] strategy of vertical integration was successful when the pace of technology 
change was relatively slow, production processes were well understood and stanM 
dardized and production runs turned out large numbers of similar products. 
Today, however, such large�scale vertical integration has serious weaknesses: in­
ability to respond quickly to competitive changes in international markets; resis­
tance to process innovations that alter the relarion between different stages of the 
production process; and relative lack of willingness to introduce new products. 

Information-based networking technologies are both driving and facil-
itating the adaptation of business to these structural changes. Configured 
in a nerworked architecture, these technologies nOt only extend the reach 
of market transactions as in the past; perhaps more importantly, they can 
also greatly enhance the density and functionality of market transactions, 
thereby generating the kinds of economies of agglomeration that hitherto 
were available only in tight-knit urban markets (Garcia 1998). Using these 
technologies, businesses can integrate and compress the time from prod­
uct innovation to marketing to drive demand and maximize customer re­
sponsiveness. Coupled together loosely, they can rearrange their activities 
around teams and nerworks to bring together everyone involved in the 
life-cycle of a product. Working togetber and sharing the same informa­
tion, they can carry out all business processes in parallel. This kind of net­
work structure reduces the time involved in product development and 
leads to higher-quality products (Garcia 1998). 

6 As characterized by Ayres (1992: 21), "The key to the suggested 'new paradigm' for 
economic growth is that increasing flexibility progressively reduces the cost differential be­
tween customized and standardized products. The smaller this differential, the greater the 
demand for diversity and, hence, flexibility. But this process, in rum, leads to further im­
provement in the manufacturing process, traditional cost-driven engine of growth." 
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As these technologies and their various functions are brought together 
into integrated and interactive nerworks, more and mOre trade wi II take 
place electronically, in a virtual environment. Already, COlTl pani es are 
moving many of their key activities online (Garcia 200 1).  Thus, for ex­
ample, General Motors and Ford Motor Company have set up a n  elec­
tronic market for all goods and services they buy. Likewise, in the energy 
sector, Royal Commerce One and Royal Dutch/Shell link global buyers 
of oil, gas, and chemicals. Not surprisingly, given these developments, 
business-to-business e-commerce is predicted to increase from $50 mil­
lion in 1998 to $1.3 billion in 2003 (Bruno 2000). 

Geographic Implications 

How these electronic organizations and markets evolve, and the actual 
form that they take, will have significant consequences for the function­
ing of the global economy, and the way in which COSts and benefits are 
distributed among countries and regions within countries. Because elec­
tronic markets can reduce the overall costs of doing business, they can 
greatly enhance efficiency and lead to expanded trade. But the pattern of 
this expansion will depend on a number of factors, including the ra te and 
evenness of diffusion, the rules for interconnection, and the structure of 
the nerwork architecture (Garcia 2001). 

What can be said for certain, however, is that local places w ill continue 
to mateer (Sassen 1998). However, these places will notremain untouched 
by the global expansion of markets; to the contrary, in order to survive, 
they will have to redefine themselves in relationships to these markets.' 
For, as Massey has argued, territorial places are never static; rather, they 
are "constructed out of the juxtaposition, the intersection, the articula­
tion of multiple social relations and should be seen as 'shared spaces' riven 
with internal tensions and conflicts" (Massey 1993: 18-19). 

Where the local and global meet, two interrelated forces are likely to 
be at work. On the one hand, globalization is operating to e l iminate the 
key economic distinctions that are associated with specific places (S£orper 
1997a: 20). Thus, for example, we are witnessing the standardization of 
tastes, technologies, and techniques on a global scale. However, and some­
what paradoxically, this aspect of globalization is giving rise to t otally 
new types of production techniques that are embedded in territorial 10-

7 As Storper (1 997a, 26) notes, "A model of the global fum does not so much imply de­
territorialization of the economic process as a recasting of the role of territories in complex, 
inrraorganizationally and interorganizationaUy linked global business flow." 
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cales. As Storper ( 1997a: 35;  1997b) has emphasized, the type of global. 
ization we are experiencing today: 

opens up markets co products based on superior forms of 'local knowledge;' it 
consolidates markets and leads to such fantastic product differentiation possi­
bilities that markers reIragment and with them, new speciaJized and local divi­
sions of labor reemerge; and it in some ways heats up the competitive process 
albeit among gianes creating new premia on technological learning that requires 
the same firms that become new global supply oligopolisrs to root themselves 
in location ally specific relational assets. 

In the globally networked economy, old industrial cities, which were 
designed to accommodate mass production, will continue their decline. 
However, urbanization will continue apace (Storper 1991; Sassen 1998). 
Given the breakdown of economic and political boundaries, metropoli­
tan areas will extend their connections by incorporating urban regions 
into their vastly expanded networks that stretch across the globe (Gereffi 
and Korzeniewicz 1994). At the same time, new industrial regions are 
likely to emerge in places that were previously underdeveloped. Describ­
ing the new geography of the networked global economy as it is presently 
unfolding, Scott (1998: 68) notes: 

the developed areas of the world are represented as a system of polarized re­
gional economies each consisting of a central metropolitan area and a sur­
rounding hinterland (of indefinite extent) occupied by ancillary communities, 
prosperous agriculrural zones, smaller tributary centers and the like . . . .  Each 
metropolitan nucleus is the site of intricate networks of specialized but com­
plementary forms of economic activity, together with large, multifaceted local 
markets, and each is a locus of powerful agglomeration economies and in­
creasing return effects. As such they are not only large in size but also constantly 
growing yet larger. These entities can be thought of as the regional motors of 
the new global economy. 

The result is the rise of the "Galactic" city, which extends from one major 
metropolis to another. Although such areas appear unplanned and disor­
derly, they have an inherent logic to them. Describing their emergence in 
the United States, Lewis (1995: 50) notes: 

this Dew galactic city is an urban creation different from any sort Americans 
have ever seen before. And because it does not spread across the rural landscape 
along a solid front the way cities used to, many people-scholars included­
fail to recognize it for what it is, a genuine city. It performs all the functions 
that American cities have always performed: commercial, industrial, residen­
tial, and social. What makes it different is its geographic arrangement, which 
to many casual observers (and even some of its inhabitants) seems disorderly 
and even unsettling. 
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Strategies for Rural Survival 

The imperatives of the globaUy networked economy need not hollow out 
rural communities. In fact, these forces can be J4pinned down" in some 
places to provide the basis for sustainable economic growth. To reap the 
benefits of the new economy, however, will not be easy. Characterizing the 
challenge, Amin and Thri& (1995: 10) note: 

Increasingly, the pressure posed by globalization is to divide and fragment cities 
and regions, to rurn them into arenas of disconnected economic and social 
processes and groups. Nevertheless, these places continue to embrace singular 
and common identities in order to live in, or challenge, tbe global. The critical 
question which remains then, is whether the politics and policies of place are 
appropriate or sufficient for securing acceptable levels of social and economic 
well-being within the global. 

To secure a place for themselves in the future, rural communities must 
reengineer themselves to meet the requirements of a knowledge-based net­
work economy in much the same way that many businesses have had to 
do. However, in contrast to large-scale firms, wbich are unbundling their 
operations, and reconfiguring their operations into loosely coupled net· 
works, rural communities must instead integrate their economic activities 
and "thicken" their institutions by reinforcing their local a nd regional 
ties. 

To maintain their places in the networked global economy, rura I com· 
munities will need to play to their strengths rather than their weaknesses. 
Communities competing with one another to attract companies and in­
vestment are likely to be much less successful than in the past. With 
shorter product cycles, companies are likely to be less grounded in any 
particular place. Thus, rural communities must rely on one another (Ja­
cobs 1994). Instead of competing for low-wage, low-skilled jobs, they 
must find new and complementary ways to add value to the production 
chain by building their own unique set of assets.8 Only then can they gain 
a secure niche in the global production system (Gereffi and Korezeniewicz 
1994). 

8 As Srorper (1997a: 20) has explained, what makes territories C(onorrucaUy distinct and 
gives them It-wrage is their asset specificity. As he notes, ICTerritorializtd economic devel· 
opment may be defintd as something quite different from mere location or localization of 
economic activity. It consists . . .  in economic activity which is dependent on resources that 
are territorial specific. These 'resources' can range from asset specificities available only from 
a certain place, or more importantly, assets [hat are available only in the context of certain 
inter-organizational or firm-market relationships that necessarily im'olvc geographic prox­
imity, or wbere relations of proximity are markedly more efficient than other ways of gen­
erating tbese asset specificities." 
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One model that might serve rural areas well in this regard is that of the 
"industrial district." In an industrial district, small and medium-sized 
firms are networked together in a geographic region (Asheim 1994; Pyke 
and Sengenberger 1992; Amin 1994; Rabellotti 1997). Each firm within 
the network specializes in some aspect of a common production system, 
allowing them to jointly reap many of the benefits of vertical integration 
hitherto available only to large firms. As described by Henry, Barkley, and 
Zhang (1999: 32): 

Proximity between the more specialized firms and their input suppliers and . 

product markets enhances the flow of goods through the production system, an 
especially important consideration for firms using just·in-time inventory re­
placement procedures. Ready access to product and input markets is also ben­
eficial to firm survival since shortened product life cycles mandate quicker 
adaptability to market changes. And a spatial concentration of industry activ­
ity provides the pool of skilled labor required by the computer-aided technolo· 
gies and flexible manufacturing organizations (Henry, Barkley, and Zhang 
1999). 

To the extent that firms in an industrial district are jointly serviced by 
the governance structure in the region in which they are located, they can 
also gain significant "external economies" that-although external to the 
firm-are internal to the region. These locational economies serve not 
only to reduce overall costs, but also to allow communities to use their 
limited resources in the most cost-effective manner. Benefits can accrue to 
local and regional communities, for example, if there are a wider pool of 
skilled labor, specialized businesses and financial services, as well as in­
frastructure investments (Harrison 1992). 

Locational economies stem not only from economic factors but from 
social and cultural factors as well. Characterizing the associational bene­
fits to be derived from industrial districts, Amin ( 1994: 65) notes, for 
example: 

Thus, beyond the attributes of individual entrepreneurs, industrial districts act 
like a collective brain: the product of years of experience and know�how puls­
ing through every channel of the local economic system (firms, institutions, 
households, etc.), and thereby enabling the creation, and dissemination of new 
"stories" [sic] innovation and knowledge on a generalized basis. This capabil­
ity is, as it were, in the "air'" and in the "'blood" of the inhabitants of an in­
dustrial district, transmitted on the basis of intergenerational continuity and 
face-to face contacts. In possessing such a diffuse innovation capability, Mar­
shallian industrial districts 3re able to assimilate and transmit new industrial 
"stores" across the entire system. 

Among the benefits that network participants have attributed to greater 
r"ll'l1h" .... f"; ........ ... ... ,l :"�,.., ... n"O .... : .......... .. l. ... ... ; ...... C,.._ ...... _ _ _  1 _  .. _ .. ! _ _ _ _  •. _ _ _ _  .. _ :_ 

T H E  R U R AL·  U R B A N  D I V I D E  1 31 

marketing, competitiveness, profitability, and product development. To 
capture all of these synergies, organizational as well as economic factors 
must be taken into account. The most effective strategies, and the ones 
most likely to preserve the integrity of rural places, will be those that s uc­
cessfully match the structure of rural markets to the opportunities a f­
forded by new technologies. 

A Technology-Based Strategy 

In a globally networked economy, how networks are designed and con­
figured will be a matter of great import. Increasingly much of the infor­
mation and knowledge that was once held personally is now embedded 
in software-based components and networks, where it ca n be used to s u p­
port a wide range of economic activities. Depending on the way in which 
networks are configured, and how they structure relationships and per­
ceptions as well as distribute information, they can be employed either to 
empower or to weaken the position of rural communities in economic 
transactions or exchanges.9 

Fortunately, today's networking technologies are better suited to s up­
port rural economies. Defined by software and supporting almost all 
forms of communication, networking technologies are more flexible, ver­
satile and easy to use than ever before. Moreover, because these networks 
can be organized on a decentralized basis, they can be more easily c us­
tomized to the tasks at hand (Garcia 2001). 

This flexibility can be a boon to rural communities, hel ping them to bet­
ter reap the benefits of the globally networked economy. For the first tirne, 
these communities can design networks to suppOtt their unique devel op­
ment needs. Moreover, because rural networks can be organized on a de­
centralized basis, they can more easily be customized to support horizon­
tal relationships and local ties. 

Put more concretely, just as businesses are employing networking tech­
nologies to establish industty-based portals, so roo might rural comn'u­
nities use these technologies to establish regionally based rural portals, 
which can serve as "virtual industrial districts. "  However, in contrast:" to 
business portals, which are being established along indus tty sector lin es, 
a regional rural portal would be configured, instead, around geograp hic 
boundaries and provide e-business services to cover the needs of an en tire 

9 Thus, for example. a CEO might adopt ne.w compu[er-hased manufa�lUring tech.nolo­
gies for [he purpose of gaining grearer conrrol over ;ob-relattd knowledge. Similarly, rnan� 
ufacturers mighr seek to lock in customers and suppliers by controlling database access 
through proprierary network standards. Likewise. vendors of information and commun ica� 
tion services might try to limit competition by restructuring aCCeSS to the informanon ga[e-

.! • •  1 . • • .  11: • ___ ___ ..... �I. � ••• : .... \.. 
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region. Such services might include, for example, an e-commerce plat­
form, community-based information relating to education, health care, 
and social and governmental services, helping not only to spread costs but 
also to generate new synergies and positive externalities. 

When operating in a "virtual environment, n rural and urban areas are 
more likely to be on equal ground. A regional rural portal, for example, 
would allow remote communities from across an entire region to link up 
and cooperate with like communities elsewhere, thereby reinforcing local 
knowledge, restraining destructive competition among communities, and 
limiting the drain of resources to more urbanized areas. Instead of the 
"learning companies" so often touted in business circles, virNal industrial 
districts would foster "learning regions" (Scott 1998). Moreover, by par­
ticipating in such regional rural portals, rural communities would benefit 
not only from greater economies of agglomeration but also from the exter­
nal economies associated with industrial districts. These locational econ­
omies would serve not only to reduce overall costs but also to allow com­
munities to use their limited resources in the most cost·effective manner. 

To leverage such advantages will require much more than advanced 
technologies. To employ networking technologies strategically, rural com­
munities must have some control over network deployment and design. 

The stakes in designing rural networks, therefore, are very high. More­
over, the choice made will be irreversible, at least in the short and medium 
terms. Once a decision is made, technology tends to become fixed on a 
given trajectory (Arthur 1989). This pattern is especially evident with net­
worked information technologies, which require vast amounts of capital 
and investment. Thus, periods of rapid technological advances such as we 
are witnessing today provide rural communities with a rare opportunity 
to rethink and resttucNre the way that they interact with the global 
economy. 

Deployment and Diffusion Strategies 

Recognition of the need to develop networked-based development strate­
gies is now widespread. To this end, many developing countries have un­
dertaken major efforts to promote the deployment of advanced network­
ing technologies. In keeping with global pressures for deregulation and 
trade liberalization, most of these countries have adopted supply-driven 
strategies that aim to encourage foreign investment in telecom deploy­
ment. However, if advanced communication technologies and services are 
to operate to the benefit of remote rural communities, technology de­
ployment alone will not be enough. At the same time, decision-makers in 
developing countries must create the optimal conditions for the produc-
tivp 110;:,. At t-hpo;:,. t'prhnnl ..... nipo;: o:anrl t'h ... ; .. inrn ...... n .. .,t';n ... :nt'n D ......... ..l ..... 1:&.,. 
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As Hoff, Braverman, and Stightz ( 1993: ix) have emphasized: "to design 
effective policies to remedy market failure, one has to understand its un­
derlying source. One needs also to recognize that the interaction among 
markets are not limited to ones of price and income, as modeled in gen· 
eral equilibrium theory. What happens in one sector or market can have 
repercussions on the nature of transaction costs, risks, and enforcement 
mechanisms used in other markets." 

To capture the critical variables for success, technology dep loyment 
strategies must be linked to diffusion strategies. Whereas technology de­
ployment refers to the physical provision of infrastru

.
cture facilities, tech­

nology diffusion can be defined as the process by whIch technologies and 
technical innovations are extended and adapted over time and space, and 
integrated into day-to-day social and economic activities (Brown 198 1).  
As Hanna, Guy, and Arnold (1995: xi) have described this prneess with 
respect to information technologies: "diffusion involves more than ac­
quiring computerized equipment and microelectronics-based products 
and related know-how. It involves the development of techmcal change­
generating capabilities to adapt given technology to a widening range of 
needs." 

This process is a cumulative, iterative one; once deployed, Ilew tech· 
nologies continue to evolve, and they are "reinvented'" in response to 
changing needs and circumstances. The course the diffusion process takes 
is determined not only by technical and economic factors, such as tech­
nology advances and declining costs, but also by social and institutional 
factors, such as the availability of mechanisms for information learning 
and information exchange. 

A focus on diffusion is especially important in the case of remOie rural 
areas, which are characterized by thin markets and institutional structures. 
To overcome these obstacles, innovative nonmarket approaches may be re­
quired. Cooperative, community-based approaches can be especially ef­
fective under such circumstances. In many rural areas, for example, coop� 
erarive arrangements have long been employed to promote resource 
sharing and information pooling. Moreover, when such efforts are com­
muniry based, organizational arrangements can be tailored to local envi· 
ronments, building on and enhancing existing strengths and resources . . 

Notwithstanding the critical relationship between deployment and dif­
fusion, rarely are these two strategies effectively combined. Not sur­
prisingly, therefore, the debate today over the digital divide is dominated 
by a concern about supply (Warschauer 2003).10 Unfortunately, supply-

10 In contrast to many others who have such high aspirations for information and com­
munication technologies, Warschauer is not a technology determinisr. To the contrary: as he 
describes it, to promote social inclusion requires much more than overcoming the "digital 
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driven deployment strategies-focusing almost exclusively on the prob­
lem of access-work all too often to undermine the very socioeconomic 
conditions that are required to encourage widespread and sustainable 
usage (Garcia and Gorenflo 1997). 

Designing and implementing technology diffusion strategies to meet so­
cial as well as economic criteria is, moreover, becoming increasingly dif� 
ficult, given today's deregulated, global economic environment, in which 
the political and economic modus operandi is to let markets take their 
course. Under such circumstances, developing countries have little leeway 
to craft holistic communication policies. Lacking capital and finding 
themselves deeply in debt, many depend on foreign investment to support 
their telecommunications infrastructure development. When such invest­
ment is forthcoming, its provision is typically based on strict market cri­
teria, which seeve to reinforce the concentration of infrastructure in urban 
areas. Sometimes, developing countries can successfully negotiate con­
cessions, requiring foreign operators, for example, to meet basic univer� 
sal service goals. However, such agreements rarely foster diffusion. By 
their very nature, they are supply driven. 

The Case of U.S. Telephone Cooperatives 

The experience of rural telephone cooperatives in the United States pro­
vides an example of one strategy that might be pursued by developing 
countries today. Although countries differ considerably in terms of their 
social, economic, and political contexts, the rural cooperative model has 
a universal appeal. Equally important, even in today's deregulatory di­
mate, cooperatives can be employed so that competitive and cooperative 
markets complement, rather than replace, one another. 

U.S. telephone cooperatives were critical not only in providing afford­
able telephone services to many rural communities but also in linking 
them up with the national marketplace. Building on and reinforcing the 
strengths of their own communities, these rural cooperatives played an 
important role in promoting not only the universal deployment of com­
munication technologies and services, but also their widespread use in 
support of economic and community development. 

In the United States, rural communities first entered the telephone busi­
ness in 1 8 94, when the original Bell Telephone Company patents expired. 

strategies to promore rechnology access must go hand in band with those that aim to pro­
vide users the wherewithal to participate fully in society. As he states, "What is at srue is 
not access to ICTs in the narrow sense of having a computer on the premises but rather ac� 
cess in a much wider sense of being able to use ICfs for personal or socially meaningful 
ends· (p. 32). 
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Shunned by urban-based telephone companies, rural residents took it 
upon themselves to provide their own phone service, relying almost ex­
clusively on local capital and labor. In many local villages, doctots and 
other local professionals took the initiative; whereas in more remote areas 
it was farmers who set up the fitst telephone lines. 

Rural phone companies organized themselves in a wide vari cry of ways. 
Some purely private companies, which functioned as i ntercom systems, 
consisted of a single line, which was owned and shared by a small group 
of people. Others were organized on a profit-seeking basis , taking the 
form of privately owned and commercial stock companies. Mutual stock 
companies, in contrast, were owned entirely by users. Organized on an 
informal basis, their members paid a prorated share of the ca pital expen­
ditures, maintenance, and improvement fees. Farmer lines were typically 
set up as purely private or mutually owned systems (Annen berg Wash­
ington Program 1994). Thus, for example, to join the Libert y Telephone 
Company in 1910, one had to pay an up-front fee of $25; provide a tele­
phone, a pole, and some labor; as well as pay a flat annual fee of $ 7 for 
service (Meyer 1912). 

Rural phone companies were able to make do with such limited re­
sources by sharing what they had and keeping their expenses to a mini­
mum. Local farmers, for example, often built networks using their own 
materials and tools. When necessary, they purchased eq uipm ent from in­
dependent manufacturers or through mail order catalogues di stributed by 
such firms as Sears and Roebuck and Montgomery Ward. Having built 
their own networks, these farmers had little trouble mainta ining them. 
Problems did arise, however, when they resorted to very low·quality 
equipment and poles, which sometimes included barbed wire and fence 
posts (Atwood 1984). Overall, however, the model was a great success. 
By 1920, 39 percent of all farmers had obtained rudimentary service, and 
in some midwestern states the number of telephones per person exceeded 
that in the East. 

Despite their initial successes and the impoctaor service benefits that 
they provided, rural telephone companies' fates were inextricabll' linked 
to those of the communities they served. With indusrrializacion and the 
onset of the Great Depression, these companies were no longer able to 
sustain themselves. Many failed. Because urban· based telephone compa­
nies were unwilling to serve these thin, unprofitable market s, service in 
rural communities continued to deteriorate. Thus, by 1 940, only 25 per­
cent of all farm residencies in the United States had working telephones 
(United States Census 1949: 1) .  

This trend was reversed only when the federal governmen1: decided to 
adopt a less market-oriented, and more community-based, approach to 
telephone deployment in rural areas. To promote rural telephony, the gov-
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ernment turned to the Rural Electrification Administration (REA), which 
had already proven successful in bringing electricity to rural areas. The 
model advocated by the REA-the cooperative-was designed to address 
the problem of market failures in rural economies. 

As in the case of the telephone, rural residents had greatly lagged be­
hind urban residents in accessing electricity. By 1935, less than 12 percent 
of all America's farms were served. Private utilities were unwilling to pro­
vtde service because demand seemed low and the technical problems high. 
At lirst, the federal government sought to assist and encourage private in­
dustry rather than displace it. When industry failed to respond, President 
Roosevelt created the REA, which bypassed municipal and private in­
dustry with its own grass-roots, cooperative networks (Garwood and 
Tuth

.
i11 1963). Although the RENs goals were ambitious-universal high­

quality serVice, rapid deployment, and low rates-it was successful in 
achieving them. Few rural cooperatives defaulted. By 1940, 3 percent of 
all farmers had electricity; by 1950, 78 percent were receiving service; and 
by 1959, 96 percent (United States Department of Agriculture 1989). 

Rural electric cooperatives also played an important role in economic 
development. The cooperatives aggressively recruited and served indus­
trial, commercial, and suburban customers, which had the effect of in­
creasing the number of consumers each year, from 5 million in 1960 to 
12 million in 1987. In so doing, they greatly facilitated the movement of 
industrial, commercial, and nonfarm residences to rural areas (United 
States Department of Agriculture 1989). 

Looking for a new mission in the late 1940s, the REA welcomed the 
task of helping to deploy telephones to rural areas. With its authority ex­
panded by Congress, the REA helped to achieve high-quality, state-of-the 
art telephone service in rural communities. To serve widely scattered res­
idences, it pioneered technology to reduce the size of wire, its cost of in­
stallation, and its vulnerability to lightning and icing. REA borrowers also 
replaced party lines with one-party service. Rates were standardized and 
comprehensive "area" coverage was provided. Attesting to the prog;am's 
success, 94 percent of all farms were served by telephones in 1990 (United 
States Department of Agriculture 1989). 

Like the electric cooperatives, telephone cooperatives played a central 
role in promoting community and economic development. Even today, 
these local cooperatives continue in this tradition. A recent survey of In­
ternet deployment m rural areas shows that telephone cooperatives were 
lfistrumental in bringing Internet services to their comrnunities1 even when 
it was not in their immediate linancial interest to do so (Garcia 1996). 1 1  

1 1  The prospects of new business opportunities andlor threat of competition were of lit­
tle concern, foe example, to the nineteen early movers who began providing Internet access 
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Replicating the U.S. Model 

The successful U.S. experience with cooperatives is by no means unique. 
Similar bottom-up community efforts have emerged in a number of Eu­
ropean countries, including Norway, Sweden, Finland, and �he Nether­
lands. Although organizational approaches have varied de pending on 
local circumstances and political culture, all these efforts have served-as 
they did in the United States-to speed the deploymen� and diffusion of 
telecommunications services to rural and remote areas. Toda y, in the de­
veloping world cooperative efforts-such as microcredit organizations­
have likewise proved successful in promoring both technology diffusion 
and innovation, as well as in providing new business opportunities. 

Notwithstanding such successes, recently a number of facrors have lim­
ited the broad applicability of the cooperative model for telecommunica­
tions. Given, for example, the rising cost and growing s ize and complex­
ity of networks, it became increasingly difficult to piece rogether at the 
local level all the necessary financial and human resources req uired to cre­
ate community-based telephone systems. Network interdependencies and 
the need for interconnection also favored centralized network ownership 
and administration, essentially foreclosing the option o f  a decentralized, 
cooperative approach. 

In today's global, more privatized environment, there are fewer such 
constraints. Taking advantage of the higher performance and enhanced 
variety of new networking technologies as well as the much greater flex­
ibility that they afford, new networking solutions can be emp loyed to de­
ploy advanced technologies on an ad hoc and customized basis. Already, 
many countries are deploying less costly communication systems. In Asia­
Pacific and Latin America, for example, many countries are using very 
smaU aperture terminals (VSATs) to provide both public and private ser­
vices. Such systems can support voice traflic, faCSimile, and low-rate data 
transmission. In other countries, such as India, fixed cellular radio sys­
tems are often used (Blumenthal 2000; Hudson 19971. These radio-based 
systems are easier to deploy than wireline services, and they have lower 
up-front investment costs, which can be shared among s ubscri bers. These 
technologies can, moreover, be deployed on a step-by-step basis, with new 

between March 1993 and March 1995. Hardly any of tbest providers had a business plan 
when they set our, Nor, for tbe most paC(. did they anticipat( a profit. Twel vc of the nine­
teen were small or very smaU instze and had limited resource! (less than 20 employees, 3,500 
access lines, and $3.5 million in annual revenues). When asked in follow'Jp i nterviews why 
they had decided to provide Internet service, mos[ said that tney had simply vvaRted to meet 
their communiry's needs. As one company manager explained: "We don't e"pectto make a 
profit; we would be happy if we could just break even" (Garcia 1996), 
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cells added in response to growing demand. Because radio technology is 
more reliable than wireline technology, such systems also have lower 
maintenance costs. 

Given the possibility of technology leapfrogging, there is no reason why 
developing countries cannot employ bottom-up cooperative approaches 
to serve users in small communities and in rural areas. The synergies and 
positive externalities thereby generated would encourage not only tech­
nology deployment, but also-and as importantly-diffusion and inno­
vation (Hanna, Guy, and Arnold 1995). At first, small-scale pilot projects 
might be undertaken, which are customized to the social, economic, and 
political conditions at hand. Building on local knowledge, and being lo­
cally based and embedded in their communities, telecommunication co­
operatives might gradually expand their activities to create regional rural 
portals in the manner described above. 

Notwithstanding the benefit of new technologies, cooperative efforts 
may need initial public support and assistance, as was the case in the 
United States. At the very least, national governments will need to adopt 
a proactive stance in gaining the acquiescence and support of incumbent 
providers, assuring that local providers have equal interconnection rights. 
If local credit markets are unable to generate adequate seed funding, ini­
tial loans may also be required. But their magnitude need not be exces­
sive, especially if the technologies used can be deployed in stages, in re­
sponse to growing demand. Experience suggests that a need for some 
technical assistance and technology transfer will also be likely, at least in 
the short term. Equally important, but more difficult to control at the na­
tional level, is the establishment of a global communication regime that­
recognizing the differences and increasing divergence between urban and 
rural markets-is more receptive to such innovative approaches. 

The Need for a Rural Telecom Regime 

The cooperative movement in the United States benefited from a dual set 
of regulatory arrangements, one for urban and one for rural areas. Rec­
ognizing that the structure of markets in urban and rural areas was sig­
nificantly different, the government promoted universal deployment not 
solely through the use of cross-subsidies within the framework of a regu­
lated national monopoly, but also by providing rural telephone coopera­
tives loan subsidies and technical assistance under the auspices of the 
Rural Electrification Administration. 

Today, developing countries have much less recourse to pursue such 
options. In an increasingly global economy, many critical issues are now 
being worked out at the supranational level in a vast array of non-
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governmental and governmental organizations that have mushroomed to 
address these burgeoning tensions. As a result of this intervention, na­
tional policy-makers are often constrained in establishing their own agen­
das (Scott 1998; Biersteker 1995). 

This loss of autonomy has been particularly evident in t he area of 
telecommunications. Given the increased global provisioning of telecom 
equipment and services, as well as tremendous growth in global trade in 
services, international pressures for deregulation, privatizatio n, and lib­
eralization of this sector continue to mount. Leaders in develo ping coun­
tries are especially susceptible to such pressures. Competi ng among them­
selves for foreign direct investment, and in search o f  mechanisms to pay 
off their foreign debts, most developing countries have been quick to fol­
low the lead of their cohorts and counterpans in the industrialized West, 
and to introduce telecom reforms. The choice, however, is not an easy one. 
Describing the motivations and tensions inherent in these dec isions, one 
observer has noted: 

Perhaps for the first time communications are being recognized as a strategic 
underpinning of civilization, as important as the provision of dean water. The 
implicit fear for many countries must be that an inadequate infrastructure will 
forever keep a national economy out of the world economic Structure that is 
shaping up for the 21st century, in addition to the fear that government relin­
quishes an important tool. It is into this cauldron that telecom policy is being 
pushed. (McClelland 1992: 31)  

The market forces driving telecom reform are being reinforced by the 
new international telecommunication regime. Deeply embedded in the 
world trade regime, communication policymakers no longer view tele­
communication as a means of achieving social and economic objecti yes 
but rather as an end in and of itself. That is to say, telecommunications is 
increasingly perceived to be a commodity, to be bought and sold in the 
marketplace much like any other commodity (Garcia 2002). 

Championed by the United States, the commodification of communi­
cation has today become the international norm. This transformation 
from a technologically oriented telecommunication regime to a commodity­
based trade regime gained its first momentum in 1 994, at the Uruguay 
Round of the General Agreement on Tariffs and Trade (GAIT) negotia­
tions. The United States sought to use these negotiations to open up the 
world market to domestic services providers, and to foster competition 
and-with it-reduced prices for telecommunication users. The eco­
nomic stakes for the United States were very high. For exampl e, in 1 994 
global telecommunication revenues-totaling $513 billion-c onstituted 
more than 2 percent of global GDP, while international rraffic grew at a 
compound annual rate of 15.2 percent over the course of the previous 
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decade (Hudson 1997: 417). So adamant was the United States in its in­
tent, its representatives balked at the 1996 negotiations, refusing to con­
tinue discussions until adequate concessions had been made. 

The U.S. objective of creating a trade regime for telecommunication is 
now almost fully realized. Lobbied intensively by the United States and 
its European allies, GATT participants agreed to negotiate the liberaliza­
tion of trade in services in accordance with the most-favored nation prin­
ciples of the GATT. In 1997 the General Agreement on Trade in Services 
(GATS) went into effect, to be implemented by the World Telecommuni­
cations Organization (WTO).i2 According to this agreement, each signa­
tory must file an individual schedule of commitment indicating which ser­
vices it will bring into compliance with the GATS guidelines. Signatories 
to the Annex on Telecommunications are obliged to ensure that any ser­
vice supplier of any other member is accorded access to and use of tele­
communication transport networks and services on reasonable and non­
discriminatory terms and conditions. A separate Reference Paper lays out 
members' interconnection obligations as well as regulatory practices­
such as the creation of an independent regulatory agency-deemed most 
appropriate for achieving competition. By the year 2000, seventy-two 
countries, representing more than 91 percent of global telecommuni­
cation revenues, had become signatories to the Annex (Collins 2000). 

Although serving primarily the interests of those developed countries 
that have a comparative advantage in the telecommunications sector, the 
goals of the Telecommunications Annex were couched in more universal 
terms. Thus, for example, in announcing the agreement, the director gen­
eral of the WTO predicted that gains in global income over the following 
decades would total close to $1 trillion. Even more important, he said: 
"this deal goes well beyond trade and economics. It makes access to 
knowledge easier. It gives nations large and small, rich and poor, better 
opportunities to prepare for the challenges of the 21st century. Informa­
tion and knowledge, after all, are the raw material of growth and devel­
opment in our globalized world" (Mansell and Wehn 1998: 191). 

Likewise, the GATS agreement paid tribute to the special needs of the 
developing world. Thus, it characterizes one of its purposes as facilitating 
"the increasing participation of developing countries in trade and services 
and [strengthening] their domestic capacity and its efficiency and com­
petitiveness" (Feltham 2000: 151). In addition, the agreement recognizes 
the unique needs of many developing countries, and the difficulties they 

12 A second major governance regime-the Information Technology Agreement-was 
concluded for information technology in January 2000. Signatories constitute 90 percent of 
the world trade in information technologies (Mansell and Wehn 1998). 
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may encounter in  the transition. Thus, section 5 (g) of the Annex specil'i­
cally adds protection for them, allowing developing countries to ·place 
reasonable conditions on access to and use of public telecommunication 
transport networks to strengthen its domestic telecom infrastructure and 
service capacity and to increase its participation in international trade in 
telecom services" (Feltham 2000: 151). 

Even if the Telecommunications Annex is universal in intent, its impacts 
are hardly likely to be experienced uniformly. As telecommunications 
markets are liberalized, the forces of competition will serve to concentra te 
the provisioning of facilities and services in high-density urban areas. To 
the extent that global providers serve rural areas, they will be compelled 
to "cream skim" at the margins, further depleting rural areas of rheirover­
all networking resources. The uneven pattern of global development w i ll 
be reinforced as a result. 

To anticipate the results, one need only consider the pattern of infra­
structure development as it is evolving in a developed country such as the 
United States. Most of the deployment of advanced networking tec h­
nologies is now focused almost exclusively in large cities and urbanized 
regions, where demand is highest and the customer base the most lucra­
tive. Thus, for example, the top seven metropolitan areas host 62 percent 
of the nation's Internet backbone capacity; the top 21 metropolitan areas, 
87.5 percent. What is worse, a number of large companies are actual l y  
abandoning their rural customers. Thus, for example, since 1994, the i n­
cumbent U.S. West-which provides service in fourteen states-has so Id 
off more than four hundred of its exchanges. Likewise, GTE has divested 
itself of many of its exchanges. Explaining the company's behavior, GTE 
noted: "This repositioning effort is part of an overall corporate plan an­
nounced in April 1998 to generate after-tax proceeds of $2-$3 billion 1:0 
be redeployed into other higher growth initiatives" (Selwyn, Kravtin, an d 
Coleman 1998: 20). 

This kind of divestiture makes total economic sense, given the intense 
competitive characteristics of the global telecommunications market. 
However, the incentives that drive increasingly globally oriented provid­
ers are hardly likely to foster community building at the local and regional 
levels. As Scott (1998: 37) has emphasized: "competitive contests and ri­
valries corrode those subtle processes of association, cooperation, and 
communal solidarity that are critical to much of the economic success and 
social welfare in the contemporary world. " 

To reverse such developments, a deliberate rural sttategy will be re­
quired. Just as in the United States, where the government was forced 1:0 
adopt a nonmarket strategy to assure that rural communities had equ al 
access to critical infrastructure, so too might decision-makers in  local, re­
gional, national, and international arenas today. In a highly complex, 
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globally networked economy i n  which economies are increasingly inter­
dependent, competition can no longer be viewed as an end, in and of it­
self. Instead, competition must be viewed as a policy tool, which is more 
or less appropriate depending upon the circumstances. Given such a rad­
ical change in the mindsets of today's policymakers, innovative rural so­
lutions, which draw upon and reinforce local strengths and resources, can 
surely be found. 
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Ne tw orks, Inf or mation, and the Rise 

of the Gl obal Interne t 

R O B E RT L A T H A M  

SHOULD FIELDS LIKE international relations provide theories for the for­
mation of global infrastructures? Although such infrastructures, from 
communication and transport to financial systems, are fundamental to 
globalization and the nature of the global realm, such theories hardly 
exist. Such theories may help us understand how global systems emerge 
and take a certain form. This chapter will probe the outlines of one for a 
system essential to our world, the Internet. 

Why have such theories not come into being? I In the first place, the long 
history of infrastructure, such as communication systems, has mostly been 
a national one. Industrialized states have been able to establish within 
their borders relatively well-integrated networks with uniform standards, 
such as is commonly seen in a national telephone system.2 The very suc­
cess of such national systems since the nineteenth century has meant that 
global communication systems have typically taken form as a set of con­
nections among discrete national communication networks (an internet­
work). This form describes, for example, the matrix of trans boundary 
links among national telephone networks that makes international call­
ing possible. Standards can vary, but the internetwork will work as long 
as the links compensate for different standards. 

A global network, in contrast, is composed of links across national 
boundaries that do not join gateways to other networks (as in an inter-

1 There have been some outstanding exceptions, such as Hughes (1983) and David and 
Bunn (1988). 

2 The term system is being used to describe the overall array of technologies, applications, 
regulations. and connections that constitute a form of communication (like telephony) that 
can be national or international. By network is meant the web of connections (both human 
and machine)-and the technologies that support those connections-that make a system 
possible. Networks and systems overlap considerably and perhaps differ ultimately only in 
emphasis and comprehensiveness (with networks, the emphasis is on connections and what 
makes them possible; with systems, the emphasis is on total configurations of relevant ele­
ments and forces). 

THE R I S E  O F  T H E  G L O B A L  INTERNET 147 

network) but constituent nodes that are administered integrall y, with uni­
form standards of operation. The historically successful deve l opmen t of 
separate national communication systems-and the tendency toward in­
ternetworking that follows that success-has not prevented the eITler­
gence of global networks. A good example is a global network of orbit­
ing satellites and ground stations.' 

A second reason for the lack of theories of infrastructure formation 
might be that we have an easy time answering some question s about in­
frastructure, such as how internetworks come into being (thus, no theory 
is necessary). Internetworks have historically flowed from agreements 
among states to connect their national communications systems based on 
accepted technologies of linkage: a precedent established by telegraphy in 
the nineteenth century as country after country agreed, first bilaterally, to 
link up and, then multilaterally, to establish a regime of wire connection 
(see, for example, Zacher and Sutton 1996).4 The formation of a single 
globe-spanning network is also easily accounted for. Such net"",orks have 
typically taken form as the possession or projection of the interests of one 
country or a condominium of countries. In the nineteenth cent ury Britain 
constructed a global telegraphic network spanning its ernpire, which the 
British state directly and-through British firms-indirectly controlled 
(Headrick 1991; Hugill 1999). Twentieth-century satellite nel'\Norks were 
controlled-after being initially a U.S. possession (Comsat)-by Intelsat, 
a condominium (Cowhey 1990: 176-82).5 

Although it involves both national networks and transbourrdary inter­
networks, the emergence of the Internet is not easily accounted for in this 
way. The Internet was not established nor is it maintained via interna­
tional agreement, even though there are instances where bilateral agree­
ments produced international connections, and internatioI1al organiza­
tions such as the International Telecommunications Union (lTU) and the 
Enropean Union (EU) played a role in its development.- It is a lso not the 

3 Any given communications system can comprise both global networks and global in­
ternetworks. For example, global telephony involves global satellite networks that facilitate 
internetworking among national telephone systems. Of course, any set of gateways linking 
discrete networks can be viewed as a simple network in its own right (hence the use of the 
term "network of networks" to describe the Internet, for example). However,. [ will reserve 
the distinction between an internetwork (a set of links via gateways among networks) and 
a network (a set of links facilitating communication among users based on 3. uniform ser of 
technologies and protocols, administered by some common authority). 

'" On the history of connecting telegraphic systems, see Headrick (1991); Codding, (1952: 
5-34); and Standago (1998, 68-104). 

5 Of course, the United States continued to exercise great influence. 
6 I am thinking of some of the early agreements to establish ARPANET nodes in Europe 

in the 1970s. Note also that regime-like agreements-in the broad sense of the term-can 
certainly be found within the Internet via voluntary organizations like the World Wide Web 
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product or possession, directly or indirectly, of any single state or group 
of states, however important one takes its origins in the United States and 
actions by the U.S. state to be. Most importantly, the very nature of the 
Internet is relatively exceptional in telecommunications history because, 
as an internetwork, it directly and indirectly links a diverse range of not 
just national but subnational, regional, and global networks. The ques­
tion is, how does an internetwork comprising such varying network types 
and scales come into being to become the primary global computer com­
munications system? 

It is natural to turn to international regime analysis to provide an an­
swer to this question. As suggested above, regimes do bear on infrastruc­
ture. Their analysis can help us understand how agreements can form 
about an infrastructure that is in the interest of one group or another or 
is efficient and economical. However, while the Internet's development 
was noticeably aided and shaped by the relations and interactions among 
sets of agents and institutions (experts, states, corporations, international 
organizations), these relations on their own do not explain the Internet's 
success.' However important the development of various transnational 
communities and coalitions of IT experts and organizations has been, the 
emergence of the Internet as a global communication system cannot be 
explained in itself by the success of a given coalition of transnational or 
transgovernmental actors and institutions (coalitions-like state actions 
and international agreements-were a necessary but not sufficient factor). 
That is because coalitions broad enough to affect IT policy around the 
world emerged as the Internet itself emerged (in other words, the collab­
oration occasioned by the construction of the Internet produced the coali­
tions that could contribute to its continuation and robustness).8 

The only other contending starting points for explaining the emergence 
of the Internet are network economics (emphasizing the power of "net­
work effects" or "externalities") and folk theories from the IT world (em­
phasizing the overwhelming attraction of Internet technology). I will sug­
gest that even if network effects can explain the large-scale growth of 
networks, it cannot explain their initial emergence. IT folk theories in turn 
suffer from assuming away the crucial incentive to interconnect that 
makes the use of technology attractive in the first place. 

Consortium (W3C). However, this use of regime is distinct from the classic use in IR where 
stares establish and abide by various rules and norms. 

7 There is no single, comprehensive history of such relations and interactions. A good 
start is Abbate (1999). 

8 The formation of these coalitions is crucial for understanding the development of a tech­
nology, as Bruno Latour (1 987) shows, but not necessarily for explaining the emergence of 
a communication system, which itself, as an infrastructure. is the very thing that makes co­
alescing possible in the first place. 
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What I am after in a theory of infrastructure formation is some Ir.=e· 

work for understanding the logics of global infrastructure emergence­
that is, how an emerging organization of infrastructure impacts ils de· 
velopment and prospects for successful evolution.9 For me, the crucial 
factor in thinking about the infrastructural logic of the Internet is the reo 
lations among networks. I will argue that the crucial motor of success vvas 
the basic logic whereby computer networks would form and then conn eel 
or not connect (and the consequences in the aggregate of such format ion 
and connection). Why did an emerging Internet expand from a relarivelv 

small number of interconnecting networks to thousands of networks and 
connections? What logic made such interconnecting of interest to the or· 
ganizations administering computer networks? What implications d oes 

such a logic hold for the character of the emerging communications sys· 
tern as it scaled up into a web of thousands, then millions, of users? 

Like global infrastructure formation, internetwork relations are undet· 
sturned by social science. Despite the recent popularity of the term '" In· 
ternet" and the phrase "network of networks," relations among netwo rks 
(rather than relations in networks) fails to gain serious attention, even 
while the study of networks grows. 

I will concentrate mostly on constructing a model of that logic rather 
than on the politics of pursuing agendas or the trajectories o f  cooperat i on 
and conflict among relevant organizations. If the Internet is a network of 
networks, then it is essential to identify the mechanism through which this 

internetwork formed. This chapter should be viewed as a first step in this 

direction. While I attempt, for heuristic purposes, to model a proees s, I 
continually endeavor to place that model in its historical context.'O 

9 Karl Deutsch has come the closest to this question, but he focused less on why infra 
structures are organized a particular way per se and more on the flows across them. Another, 
less int�nationally focused, exception is Irhiel de Sola Pool. See also the recent work of 
Ronald Deibert (1 997). 

10 In contrast. the recently published fine book by Susanne Schmidt and Raymund WerJ� 
(1998), Coordinating Technology, emphasizes the play of actors, institutions and their ill· 
terests, perceptions, and models to explain the technical solutions that become standards 
(the process of standardization). But by starting with a fixed process and set of actors (the 
International Telecommunications Union and International Organization for Standardiza­
tion, or ISO) the authors are forced to focus on the process that produced standarcl� (the 
P1T model, as I grossly call it) that did not prevail as the mode of internetworking lor the 
world (of course the European protocols are used and thriving in places, but in the context 
of an Internet environment rather than the reverse). Internet formation essentially bt,omes 
an anomaly for Schmidt and Werle, or a sideshow to the legitimate process of standardiza­
tion. What I am asking is that we turn this on its head and designate a facet of infra,truc­
tural logics-internetworking-to drive analysis. This does not rule out, however, th� pos· 
sibility of analysis that gets at the same dynamics discussed below by starting instead with 
a close analysis of the relevant politics and conflict. 
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Obviously, behind and in every network there is  an organization. I 
therefore do not seek to privilege infrastructural logics in order to displace 
political processes as explanatory forces (the importance of which is un­
derlined in Guice 1998). Regimes matter, as do political and economic 
agendas, and interorganizational conflict. To argue that logics were agents 
of change per se is sheer technological determinism. Indeed, without ulti­
mately taking social and political processes into consideration, the very 
notion of system success is rendered meaningless (success among whom? 
for what?). Rather, my position is that the logic of internetworking is what 
shaped the terms of and possibilities for the success or failure of a COm­
puter communication system in the worlds where such system formation 
mattered. I I One could have imagined national systems of computer com­
munications emerging along the lines of earlier communications systems 
such as the telephone: that is, with robust national development unfold­
ing first, followed after a span of time by a state-led process of interna­
tional interconnection. As I will discuss below, there was oDe model of 
computer networking of this sort on the table that was of interest espe­
cially to the national telecommunications agencies in Europe. It was a se­
rious alternative and failed to take hold because its advocates ignored the 
compelling social logic of interconnection that the Internet represented. 
Thus, to the extent that I do consider specific political processes, it is 
around the conflict between the two basic alternatives to network forma­
tion, the homogeneous interconnection of national networks versus the 
heterogeneous interconnection of diverse networks. 

What Needs to Be Explained? 

I seek to provide an answer to the question of how it was possible for the 
Internet to defy the typical pattern of international interconnection and 
become the primary global system of computer communication. The em­
phasis on global is important because what distinguishes the trajectory of 
the Internet as a communications system is that it did reach relatively 
quickly across borders, especially to Europe and then Asia. Although 
much of the development of the Internet was located in the work of u.s. 

11  In this re5�ct I do noc reject the social constructivist approach to the study of rech� 
oology, which emphasizes the play of power, perspectives, and agendas among contending 
groups, as exempli6ed by Bijker (1995) and adopted by Schmidt and Werle (1998). More 
accurately, I share important assumptions with the approach by taking contingency sui· 
Dusty, treating the success ofa technology as an explanaodum racher than an explanans, and 
recognizing that social groups do not necessarily precede the emergence of a technological 
system but can emerge with it. Where I depart from that perspective is in my emphasis on 
the influence of the logic of the emerging system as a crucial shaper of outcomes. 
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agencies and networks, international interconnections were there from 
the start and grew in significance rapidly, so that now by one meaningful 
measure the Internet is at best only 55 percent U.S. based-a predomi­
nance that continually drops.'2 Thus, we should understand global to 
mean that the Internet spans the globe, howevet unevenly.13 

However, given that its developmental origins were in the United S tates, 
a question arises that is corollary to the basic question a bout system for­
mation: why did it successfully spread from a predominandy u.s. base to 
other industrialized countries and on to the test of the world? 

That the Internet was initially anchored in the United States does not 
mean that my task is to explain why the United States was the crucial, but 
by far not the only, source of innovation." Rather I seek to e xplain why 
such innovation became the basis for a global communications sy stem. 
Success for those innovations required that others take them up and join 
in. In other words, innovative, efficient, and competitive se rvices (i.e., 
cheaper lines) might explain why the Internet emerged from the Unired 
States, but not necessarily why it spread from there. Efficien.� and com­
petitive U.S. services, especially early on, did not really aid non-U.S .  net­
work-builders who had to rely on their own systems and services. And su­
perior technology is in the eye of the beholder, as Europeans expended a 
great deal of energy developing an alternative set of networking protocols 
that even the U.S. government endorsed. 

These points raise the issue of which period of Internet development 
I am concerned with. There are three distinguishable peri ods. Phase 
one covers the early 1 970s through mid-1980s. This is the period of ini­
tial development and experimentation, when the very first interconnec­
tions, including international ones, occur and begin to advance. A second 
phase is marked by the proliferation of interconnections, especially trans­
boundary ones, from the mid-1980s to the early 1990s. NSF figures prom­
inently as a supporter and foundation for such interconnections. Finally, 
the phase of real take-off occurs as commercialization sets in from the 
early to mid-1990s up to the present, marked by the advent of the World 
Wide Web. 15 My analysis focuses on periods one and two, although I will 

12 That basis is domain names, which Zook (2000) argues is a good representation of 
distribution relative to other measures, such as hosts or network infrasuucture. 

13 I will also use the terms ttansboundary (any connection across national boundaries) 
and international (crans boundary connections tied to some SOft of national or state en­
deavor, such as intermilitary networking). 

1 .. For an analysis of exactly this issue, see Mowery and Simcoe (2001). Ir should not he 
forgotten that Europe has been an important source of innovation .as well. The most famous 
innovation to come from there is the World Wide Web, developed b:; che scientific research 
organization headquartered in Switzerland, CERN. 

15 For roughly the same periodization. see Guice (1998) and Mowery and Simcoe (2001). 
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draw out in the conclusion some implications of the analysis for the Cur­
rent period. 16  

When trying to understand what the Internet is as a system, one can 
take the name literally: an interconnection of disparate networks that al­
lows communication among users of computers (via, for example, e-mail, 
file transfer and storage, remote login). Based on that definition, there are 
three levels from which to view the Internet: the information available and 
circulating; the web of links among individuals and organizations pro­
ducing, maintaining, and accessing such information; and the ensemble 
of software and hardware that makes such links and communication pos­
sible, such as TCP/IP. Success for the Internet required that growth occur 
on all three levels (after all, greater connectivity has no meaning unless it 
involves greater communication). The process that was able to bring all 
three levels together and yield global growth was the interconnection of 
networks, each of which had content, users, and hard/software. The 
mechanism driving that interconnection, I will argue, involved a potent 
mix of information and links across such networks, within which an 
emerging technology of connection served as a catalyst. 

I will conclude by considering how the logics of Internet formation help 
us better understand the possibilities for establishing the social purpose 
of this communication system. 

Two Approaches to Transboundary Internetworking 

Because the Internet developed as an internetwork of disparate networks, 
any network in a given country, in principle, could connect directly to any 
other network in or outside that same country. Networks were not re­
quired to send data through a national data network, which then for­
warded the data to another national data network, which in turn for­
warded the data to the ultimate destination inside that country. Of course, 
as the Internet matured, the average user and network needed first to get 
access to Internet service providers (ISPs) and rely on large-scale data 
backbones to make connections to other networks far away. But these 
providers are really networks themselves connecting directly in a patch­
work of links-across national boundaries-that is global in scale. And 
while national data networks did emerge and persist today, they operate 
within the context of the Internet patchwork rather than an internetwork 
of national networks. 

16 Is this a late phase of the Internet, or are we merely in tbe beginning stages of a much 
deeper and longer trajectory of development for digital technologies of connection, within 
which the Internet is merely an initial social experiment? My hunch is that the latter is right. 

T H E  R I S E  O F  THE G L O B A L  INTERNET 153 

Figure 1. Transboundary internerworking styles 

We can crudely visualize the difference between the two approaches to 
transboundary internetworking in the following figure meant to depict 
national boundaries (fig. 1). The form on the left represents the many lar· 
eral interconnections emerging from a given country initiated by discrete 
networks (the variation in line thickness should convey that networks dif· 
fer in size, particularly bandwidth). The form on the right represents the 
interconnections of a national-level public network that takes place at the 
national border through a national gateway. I label the left side lateral in· 
ternetworking and the right vertical internetworking (to convey that it is 
necessary that subnational networks move up and down through national 
networks). 

It is all too easy to fall into the trap of assuming that lateral internet· 
working was an overwhelmingly attractive approach, the success of which 
was made inevitable by u.s. state support, and that the Internet was some 
sort of juggernaut emerging from inside the Un ired States as a U.S. entity 
extending outward with unstoppable momentum." This view is mis· 
taken. At the most basic level, it should be recognized that the United 
States was not the only site of computer network formation. Europe in· 
vested considerably in networks. These networks-which had their own 
momentum-were interconnected within Europe as well as to the United 
States, and the process started in the early 19705, as internetworking 
began to become an issue in the computer-networking world. 

While some of the emerging networks and interconnections in Europe 
were based On U.S. networking approaches (e.g., Eunet, which was the 

11 Guice (1998) also emphasizes the importance of considering alternative routes [0 com­
puter networking. 
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European UNIX Network), others followed an approach to vertical net­
working that was centered in Europe but was embraced around the world, 
including in the United States. 

In and of itself, European computer networking was not a force that 
represented an alternative to the Internet. These networks across the 
1980s were linking up to networks in the Internet constellation and 
thereby became a part of that constellation.'s In this respect, they were 
important to the Internet's success as a global system. 

What did offer an alternative was the vertical networking vision that 
was advanced especially in Europe (and to the extent that the European 
networks would have been drawn up into that networking project­
rather than the Internet-they would have been a challenge). That vision 
was strongly associated with the large national telecom agencies, Post, 
Telegraph, and Telephone or PTTs, and was aimed at establishing a na­
tional public data network in each country along the lines of all previous 
international telecommunications systems. The point was to make sure 
data was channeled through the already existing telephone system in a 
manner that allowed the agencies to charge for access and usage (Libicki 
1995: 80-81, 87; Gillies and Cailliau 2000: 65). Private networks­
especially in the process of proliferation-were frowned on and viewed 
as a nuisance and sometimes even a threat to the project of one large pub­
lic data network per country (Abbate 1999: 160-66; Hirsch 1975a, 
1975b). But such networks existed and were flourishing, ironically, often 
because of the very efforts of European governments. For the PTTs, the 
trick would be to get them and all comers to accept the large public 
networks as the basic infrastructure and ultimate global context of 
(inter)networking. 

The conflict between the two visions of internetworking-represented 
in figure I-was fought out on the terrain of standards for networking 
and internetworking (standards to be taken up and applied by all net­
workers as protocols for making connections). Since the international 
standards bodies were made up of national government memberships, 
these organizations (specifically the International Standards Organiza­
tion, or ISO, and the ITU) were naturally oriented toward the PTT ap­
proach and its associated protocols, called the Open Systems Intercon­
nection (OSI). Basically, the OSI suite of networking protocols was 
oriented toward establishing control over the movement of data: as data 
went from one point to another, the route could be traced. This would 
allow charges to be levied, and limits to be set on who could carry data, 
not unlike the way international telephony works. In the Internet suite of 

18 These interconnections are documented in Quarterman (1990). For an interesting sur­
vey of the thinking and people behind them, see Malamud (1992). 
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protocols (Transmission Control Protocol/Internet Protocol, or TCP/IPI 
the data could go any available route, which made cost capture and con­
trol impossible at the time. '9 

We know now that this model failed to capture the destiny of computet 
networking, along with its protocols. At the time, however, there was con­
siderable momentum for it as public networks were established (which 
still exist), as the protocols were embraced by networks and organizations 
worldwide, including U.S. corporations eager to sell OSI products and the 
U.S. state, which adopted them for its own networking needs and ac­
cepted them as the future of global computer networking.2o While the 
United States promoted lateral internetworking (as will be discussed 
below), it did so to advance the work of Arpa and the possibility of sci­
entific and technical collaboration, not to establish an Arpa-based In­
ternet as the global computer communications system.21 Putting this 
in historical perspective, it was not until the end of the 1 980s that one 
could say that the chances for the OSI suite to triumph were fully wiped 
away as the scales in favor of TCP/IP tipped decidedly in its direction, as 
just about all networks accepted the latter as the primary means of 
interconnection. 

It is not possible here to explore in any substantial fashion why the PIT 
model failed. My purpose in this chapter is to explain how it was possi­
ble for a lateral internetworking system to come into being_ But to tne ex­
tent that the dynamic between the two models helps us understand better 
how the Internet model succeeded and what was at stake in that sueeess­
a success that was achieved ultimately at the expense of the alternative­
it deserves consideration.22 

19 It is not possible in this space to discuss the complex history of this conflict (TCP/rP 
VS. OSI). My interest is to draw attention to its existence and relevance to the success of the 
Internet. For analysis and portraits of the conflict, see Abbate (1999); Salus ( 1 995); Mala­
mud (1992); Drake (1993); and Tannenbaum (1989). 

20 This adoption is associated with the Government Open Sysrems Interconnection Pro­
file {GOSIP}. See the Department of Commerce report, Standards in Process (Cerni 1984), 
to understand some of the ways this choice was framed in the United States. See also CerE 
and Lyon, n.d. (approx. early 1980s, internal agency document). for a glimpse of how [he 
Arpa networking community tried to fight back against the irnplicarions of the U.S. embrace 
of the international standards and convince the U.S. government to advance the rep/IP 
cause. 

2.1 This may seem to contradict the points made below about the promotion of the In· 
ternet from the United States. However. one needs to separate the attempt to adnnce in­
ternational scientific collaboration and to support Arpa and its particular networking ap­
proach (to say nothing of the military's overall endeavors) from the decision s  made regarding 
protocols for other agencies and more generally the face of the U.S. government in interna· 
tional fora. 

2.2 I will lay aside the counterfactuaI of what would have been the fate of the PTf model 
if the Internet alternative did not exist or failed for other reasons. 
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The momentum in Europe for developing networks and internetworks 
was helped along by the prospect of establishing an international ap­
proach that was viewed to be clearly in the interest of European telecom 
agencies. Success for the P1T approach was anticipated, and TCP/IP was 
at best tolerated temporarily and at worst shunned.23 It is not clear how 
networking in Europe would have proceeded without this prospect for 
success, but anticipation of success did create a sense thac the investment 
was worthwhile. 

But the dynamic between systems was not zero-sum in that the devel­
opment of the P1T model directly contributed to the success of the Inter­

net. First, the large number of networks that were put In place through 

European initiative helped-upon integration into the Internet con�tella­

tion-make the Internet a global system. Second, the Implementanon of 

OSI technologies, when added to TCP/IP technologies, helped produce a 

more diverse networking environment overall. Such diversity supported 

the Internet model because its protocols were well suited to operate in 

such diversity (Abbate 1999: 178).2. 
However, a zero-sum view was prevalent among Internet-oriented tech­

nologists who have argued the PIT model was inferior; �n inferiority that 
has generally been cast as a function of the posItive attflbutes associated 
with the Internet.25 That is, what is wrong with the PIT model is that it 
is not the successful emerging Internet approach. Mostly it is argued that 
one approach was superior to the other for achieving the ends of global 
internetworking-more technically effective (accommodates diversity, can 
be flexibly applied to interconnections of one's choice), economical (avail­
able as open source for application and based on a more simple design), 
timely (was on the scene early in the cycle of network formation), and at­
tractive regarding organizational culture (emerging out of the bottom-up 
heterogeneous culture of networkers rather than the top-down approach 
of bureaucrats). 

These qualities are generally held out as explanations for the success of 
the Internet and, in tum, the failure of the PIT model that lacked these 
qualities (OSI undermined diversity as mentioned above; interconnec.tion 
was complicated and poorly thought through; the protocols-especially 
the manuals-had to be purchased; the suite was complicated and not eas-

23 The use of the TCPIIP promeol is not necessary to establish interconnections to Inter­
nerconstellation networks. One explicit case of avoiding TCP/IP was the UK network called 
the Joim Network Team (JNT), onc of heads of which claimed that "the feeling was t?3t 
we should align our networking program with UK developments rather than somethmg 
from across the Atlantic" (cited in Gillies and Cailliau 2000: 66). 

24 Note that OS! protocols are still used. But they are applied in the context of the in­
ternet system. 

2S' For overviews of the debares and thinking, see the references in note 19 above. 
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ily implemented and was released publicly over time; and finally, there 
never emerged a "networking culture" around it-as there did around, 
say, Unix systems-even though plenty of networking experts around the 
world worked with and supported it). But in and of themsel ves, these at­
tributes do not explain the success of the Internet becau se the y aSSUITle the 
crucial incentive to interconnect.26 It is more accurate to view the attri­
butes as important supports making possible the network proliferation, 
maintenance, and interconnection that I will argue is the key to Internet 
success. The employment of TCP/IP required only minimal changes to the 
workings of each discrete network?7 This allowed networks to preserve 
the identity of their networks in the face of interconnection. Flexibili ty al­
lowed choices regarding the pursuit of connection t o  oth. er net'Norks 
(which could be made in a timely fashion), accessing wh.ar was consi dered 
of value of in other networks. While the OSI world, as mentioned, in­

creased diversity and networking overall, it was not consistent with the 
trends toward lateral interconnection described below. 

If there was such a marked difference between rhe two approaches, then 
how was it possible for the Internet to get a serious toehol d in the net­

working world of Europe? After all, despite all the factors j ust reviewed 
that worked in favor of TCP/lP, there were considerable institutional 
forces arrayed against it (whole governments, international organizations, 
and seasoned experts). Even if a system is viewed by some actors (in this 
case, its developers) as working better, this fact does not guarantee its suc­
cess. Who else views it that way? How is efficiency defined and evaluated 
and by whom? Many experts and the majority of insti tutions supported 
OSI not JUSt because it was consistent with PIT interests but because they 
believed its design would in time be optimal (even if, in the m eantime, the 
Internet approach was more efficaciously applied). 

There are, of course, historical precedents for the triumph of "less effi­
cient" technologies. The QWERTY keyboard is held out typically as an 
example of how less efficient systems can prevail based on the institutional 
relationships and structures that are entrenched from the pas t that create 
path dependencies (David 1985).28 But-whether or nota technology is 

26 I have put aside the quesrion of wherher they arc adequate txpla.llations lor the fail­
ure of [he PTr model. 

27 This point about the Internet approach is also made b)' David (2001: 160, 166-67). 
David and Bunn (1988: 170, 181)  offer this observation about any gateways that link het­
erogeneous systems. The gateway mediates between the varying systems and allows for their 
preservation. Some call the Internet a dumb network (Isenberg 1 998) because the guidance, 
channeling, and checking of data movement ate not done in the network but at the end 
points of transmissions (hosts). 

28 Liebowitz and Margolis (1994) question this example hy pointing to evidence that the 
QWERTY technology was as least as efficient as the alternatives. Even if thac is the case, 
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more or less efficient-there must be a process or  mechanism allowing en­
trenchments to be overcome. In my view, what helped undermine the sup­
port for OS! was the fact that a connection into the emerging Internet con­
stellation or adoption of Internet protocols (TCP/IP) did not force 
networks using it to endorse the entire Internet model, forcing a rejection 
of the PIT model. A network could even use OSI protocols to intercon­
nect to other networks in the Internet constellation. The point is that ac­
tive engagement with the Internet world could occur without having to 
make a commitment to it with regard to networking policy overall. As 
long as the Internet protocols remained simple and minimal (so that net­
works did not need to reconfigure themselves internally around them), the 
political costs to European networks of involvement were low. Carl Mala­
mud's book Exploring the Internet (1992) documents well how many 
decisions to link up to the Internet constellation were made on a tempo­
rary, interim basis. H Interestingly, even Internet-constellation networks, 
such as NSFnet, had as part of their original policy the promise to migrate 
ultimately to OSI (Gillies and Cailliau 2000: 79). However, as ! will dis­
cuss below, over time interim decisions aggregated into a large-scale In­
ternet constellation of global proportions that produced success for that 
system even in the midst of worldwide support for OSL 

The Basic Model 

All the factors just discussed, which stand in favor of the Internet ap­
proach, arc meaningless unless there is an explanation for the formation 
of the Internet. In other words, the strongest argument in favor of the suc­
cess of the Internet is one that articulates a powerful dynamic of forma­
tion that is consistent with the historical context of that formation. The 
rest of this chapter will be devoted to this argument. 

Since the Internet is at its heart a set of interconnections among net­
works, any explanation of internetwork formation must show why such 
interconnection would come about. I have a very simple model in mind. 
It starts with the assumption that any given network has value to those 
who are in it and to those who evaluate it from outside. That is, in 
straightforward economic terms, it has utiliry for users or potential users 
(satisfies wants and is desirable), it is relatively scarce in that it has its own 
unique qualities, and it involves considerable costs to produce and main-

there is no shortage of other examples, including the one already referred to above: the high­
cost telephone systems established in Europe versus the much lower-cosr U.S. system. 

29 This panern was made possible by the slow development of OS! protocols for inter­
nerworking, which helped justify promises of temporary use and ultimate migration to full 
OS} systems. 
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tain.30 By interconnecting to a given network you get to access its value. 
The question is, what is the value of a network? 

The most famous depiction of network value is popularly known as 
"Metcalfe's Law," named for Robert Metcalfe, the invenror of the Ether­
net.3' It quite elegantly states that the value of a network (V) is equal to 
the square of tbe number of computers (N) connected to it, V = N'. The 
squaring of N is meant to depict the potential interaction-N(N)32-and 
the various potential activities-such as e-mail communication orcontent 
production-that network participation might yield. The original articu­
lation of the law is associated with Metcalfe's development of the Ether­
net in the 1970s. It was an argument used to convince Xerox that the 
growth associated with Ethernets would be polynomial rather than just 
additive (all Ns). In effect, Metcalfe's Law is a case of what is commonly 
called network effects or externalities in economics: the utility of some­
thing to a user increases as the number of other users grows (e.g., tele­
phones are more valuable to you if you have lots 01 other people also with 
telephones to call). 

Following from the law, the value 01 interconnection of one network 
(N,l to another (N,) is N,N, (Varian 1999). In effect, as Vari an (1 999: 
8) puts it, "each network gets equal value from interconnecting" (al­
though from an individual's standpoint, if you are in the sma Uer of the 
two networks you get more value because you are linking up t:o a larger 
network). 

I understand the attraction of Metcalfe's Law: you are dealing with real 
numbers, as long as you know how many computers or users are con­
nected to networks. But what you are doing is assuming away the messy 
vagaries of how much content and communication-ultimatel y value­
is actually being generated by users. You are dealing in pure potentiali­
ties. As one "web authoring company" observed, although a n etwork of 
many users may have value as such, "it doesn't mean that simply in­
creasing numbers will add more value" because some "content '" is noise, 
not information. As they see it, "it is the application of the network which 
really matters. "33 In other words, V = N2 makes too strong an assump­
tion about the use and purposes to which a network is put. There is also 
the prospect of passive users and the possibiliry that production is con­
centrated in a few hands. Further, once networks get very large, the no-

30 See the discussion of value by Hicks (1946) and Weber's chapter in this vo lume, which 
also builds his arguments on the relationship among technology, networks, and value. 

31 One brief commentary on it is in Metcalfe (1995). It is discosstd in Shapiro and Var­
ian (1998). 

32 It is of course more accurare to subtract out self�interaction (n1 - nl. as Shapiro and 
Varian (1998, 184) do. 

31 Quoted in Windrum and Swann ( 1 999: 3). 
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tion that all users might potentially communicate with all others is ab­
surd, as Metcalfe himself recognizes.'4 

Instead of N(N), I would prefer to view the value of a network as equal 
to the interaction of N, users, and I, information so that V = N(J). Net­
work value is thus a function of the number of users, the amount of in­
formation they produce, and its circulation through interactions and 
activities. Circulation, of course, itself will be a function of network per­
formance in that large amounts of information can only succeed in circu­
lating-among many and few users-if there are high performance levels 
(e.g., bandwidth to allow file transfer). Thus, by interconnecting, two net­
works gain N, (1,) • N2 (12) value as users and information are thereby 
able to mix (via communication and circulation) across the two networks. 
The attraction of interconnecting in this formula is greater than the one 
proffered by Varian (N,N2) in that you get not only the potential value 
of interaction across the networks but also the value of access to existing 
bodies of information. 

I chose the category of information-rather than content-to describe 
the valuable substance that can be generated and circulated on a network 
among users. Content can be anything that is communicated, without ref­
erence it its meaning and ultimately its value per se (cute missives or ban­
ner ads). Information, a subset of content, is different. I follow a line of 
thought developed by Niklas Luhmann (1995), which emerged out of the 
tradition of Information Theory associated with Claude Shannon, but 
which departed significantly by squarely linking information and seman­
tic value.35 Information has value because it is "an event that selects sys­
tem states" (Luhmann 1995: 67). In other words, information is com­
munication that establishes that a given social system-or some aspect of 
a system (or a subsystem)-is in one state or another, is this or that way 
(e.g., the price of gold or the movement of troops). 

Of course, there is relative worth to any information-the weather ver­
sus a tip on an intended crime or a description of a new computing net­
working approach. Consistent with Luhmann's conception, I believe, is 

l4 Metcalfe (1995); see also Windrum and Swann (1999: 10). 
lS Information in the Shannon framework is a funcrion of the number of choices and the 

selection of messages among possibilities, such that one would select symbols ultimately to 
construct a sentence. Shannon wholly divorced semantics from information, which is benet 
conceived in his terms as an engineering concept: namely, bits of o's and 1 's that can repre­
sent as little as onc letter or as much as a whole book. See Shannon and Weaver (1962, es­
pecially pp. 95-117). This is very different from the ordinary use of the term. Luhmann 
(1995: 40, 67-69, 140) is inspired by this conception but brings it back into our more or­
dinary use of the term by linking possibilities to meaning. Interestingly, Windrum and Swann 
(1999: 3). in their departure from Metcalfe, also refer to Luhmann with regard to his dis­
tinction between meaningful and useful information and "mere information processing," 
which can involve noisy unwanted messages. 
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the claim that the salience or worth of information is a function of its ef­
fects. That is, it can change to varying degrees the state of things (knowl -
edge of, perception of, or approach to something). These effects can \"ary 
according to their scope (what they bear on-from traffic to urban ec()­
nomics) and impact (reverberations across time and space, rela ting to hovv 
robust the information is and how many users/uses it is relevant to). 

I understand that I ha ve injected ambiguity back directly into the equ1 -
tion, V = N(J). Information, like utility, is not subject to any straightior·­
ward metric. However, other networks of users can judge the relao1'e 
worth of the information that circulates on another network with reg�,.d 
to its specific substance (what it bears on) and effect (its scope ."cI 
impact).3. 

Separating N from J has the advantage of not assuming that all poten­
tial interconnections yield value in some hypothetical future. It is more 
anchored in the immediate past and present of a network in that real in­
formation must have been or is produced and circulated by users in order 
for [ to yield value. In addition, N(l) allows for a network to have a rel­
atively large value, while also having a small number of users (NI. This is 
particularly relevant to the first phase of Internet development, when net­
works were small but the information-especially that pertain ing to ntlv 
developments in network technology-could be of great worth (where the 
network quotient, IIN is > 1 by various magnitudes). Indeed, the prolif­
eration of bounded, specialized networks was prevalent in the early stages 
of Internet development, which suggests that it is access to the specific mtx:: 
of a group of users and their information that is of value to outsiders WilD 
might want to interconnect, rather than just the prospect of forming a 
bigger N through internetworking.37 Particularly in the earl y, develop­
mental stages, access to networks such as the U.S.-sponsored Arpanet (as 
discussed below) had a unique, high value in that experimentation was 
occurring on them producing information that could be applied in the for­
mation of networks elsewhere in the world. 

My departure from Metcalfe's approach does not constitute a repudia­
tion of the theory of network effects as an explanation of how networks 
can explode upward in growth. It should be underscored thar there is  em­
bedded in N(l) a network effect: as networks interconnect, the rising num­
ber of users and uses (information) means more value to any given user_ 
In addition, the combined value of two networks surely exceeds the value 

36 To a degree the search engine Google does that with its weighing of site!> according to 
their prestige. 

37 Notwithstanding, the model still allows for greater value as N grows. larger-sized 
networks did develop in the initial phases of the Internet, most famously Usener, a cooptr­
ative network known for its many news groups. 



162 R O B ERT LATHAM 

of any one of them alone. I am concerned that the network effects litera­
ture assumes the existence of networks, which either ramp up and gener­
ate positive feedback effects or fail to do so as they remain too small to 
achieve expectations among potential joiners that critical mass and thus 
take-off will obtain (called the start-up problem-see Economides and 
Himmelberg 1995). In the case of the Internet, we need to explain the ini­
tial formation of a network-or more accurately an internetwork. Other 
factors besides feedback about other users need to be brought in, such as 
the salience of information mentioned above and the proliferation of dis­
crete networks discussed below. The stakes are distinctive for Internet 
formation because, as networks interconnect, they are actually building 
the (inter)network rather than endorsing a particular technology, stan­
dard, service, or product associated with an existing-albeit emerging­
network of users. In other words, the growth via interconnection that was 
critical to the formation of the Internet was essentially a process of in­
vention and basic formation (of the internetworking infrastructure) rather 
than a "bringing to market" of an invention. Once the Internet was es­
tablished as a global infrastructure of interconnections, its further devel­
opment-or take-off-might have indeed been driven powerfully by the 
logic of network effects, toward the end of period two onward into pe­
riod three.'" 

The Proliferation of Computer Networks 

To explain the formation of the Internet, attention must be shihed away 
from the endpoint of (inter)network development (a large functioning net­
work) toward the starting point. At that starting point, one finds the for­
mation of discrete computer networks in the United States and Europe. 
Network growth went from a handful of operational networks in the 
early 1 970s to a veritable explosion of networks forming in the tens of 
thousands during the 1980s as corporations, universities, research orga­
nizations, governments, and communities of technology enthusiasts set up 
networks of various kinds based on diverse technologies.39 

In a context where there is a growing set of discrete networks, inter­
networking becomes that much more useful. Where there are only a few 

38 I suspect but cannot argue persuasively that this is the casco Note that the literature on 
the economics of interconnection that builds on the theory of network effects, as illustrated 
by Varian's (1999) formula discussed above, is also limited in application to the later Inter­
net because of the assumption of an extant communication system, the very thing I seek to 
explain. 

39 The single best way to gain a sense of the scope, operations, history, and purposes of 
these networks around the world as of the late 1980s is to look at Quarterman (1990). 
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very large networks (e.g., one per country), the salience of internetwork­
ing is lower: each large network contains its own built-in value (both users 
and information) and follows the logic of network effects. Minitel, the 
huge French national network established in 1983, had little incentive to 
interconnect to other networks and did not do so until the recent past 
when keeping unconnected to the burgeoning Internet was impossible. 
Likewise, the longstanding commercial service Compuserve d id not in­
terconnect until the Internet reached more mature stages. 

But in the total universe of networks, the large networks of this sort 
stood out as exceptions. There were notable reasons-some quite obvi­
ous, others less so-why smaller networks proliferated and took form as 
discrete, bounded entities that then would interconnect. Since Internet de­
velopment depends so much on interconnection between such networks, 
these reasons are worth considering. I will begin with the conditions un­
derlying network proliferation. 

Perhaps the most basic and obvious factor was the spread of comput­
ers themselves into modern organizational life, hom mainframes initially, 
to minicomputers, on to personal computers (PCs). Linking individual 
computers is obviously beneficial so that resources can be shared and elec­
tronic communication can occur.40 Readers of this volume, if old enough, 
might recall dimly the early efforts of their universities to supply first staff 
and then students with personal computers, which increasingly were 
linked up in local area networks (LANs) to facilitate intracampus com­
munication and then connected to the outside world through networks 
like Bitnet. Among the pioneering corporations in networking is General 
Motors (Tannenbaum 1989: 36-40), which ambitiously connected its 
myriad offices and factories in one large corporate network (something 
we take for granted today).41 

A second factor was the sponsorship of computer network research and 
system development by states to ensure that their nation had such capa­
bility and could enjoy the benefits of networking inside and outside of 
government-or pay the price of being leh behind by other states.42 Tak­
ing the lead was the United States with the development of its Arpanet 
(Advanced Research Projects Agency) along initially modest lines in 1 968. 
Other such networks (distinct because they involved sending messages 
broken down into discrete packets of information) emerged around the 
same time in Britain at the National Physical Laboratories (NFL). France 

40 See Nolan (2000) for a portrait of the computerization oEU.S. business. A classic from 
the time is of course Bell (1973). 

41 See the chapter by Ernst in this volume for an understanding of the ramifications today 
of corporate networking. 

42 A classic statement of these concerns in France is Nora and Mine ( 1980). 
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also got in the game, as did Germany and the Scandanavian countries.'3 
The United States followed its typical pattern and witnessed the estab­
lishment of such a network (Telenet) by a private concern. 

Within each country (at the national and subnational levels) and across 
Europe (as a regional endeavor of the European Community), networks 
were funded and founded. By the mid-1970s the first experiments with 
public networks emerged as various countries-through their PTIs­
across the Adantic from Spain to Canada set up networks that were meant 
to be accessible to any user, at a fee of course. 

In the private sector, firms-especially Xerox, IBM, AT&T, and Digi­
tal Equipment Corporation-promoted the formation of networks based 
on their own proprietary protocols. The protocols for Bitnet, it should be 
noted, came out of IBM, which also invested considerably in promoting 
Bitnet networks in Europe through the European Academic and Research 
Network (EARN) established in 1983. All together, these various network 
for�ations led to a variety of networking protocols and technologies, 
whIch expanded the sense of diversity and proliferation. 

Such diversity and proliferation would have been impossible without the 
emergence of computer science and network engineering as fields of study, 
research, and practice around the industrialized world. This is a third fac­
tor. This provided the requisite expertise and human capital on which the 
various sectors forming networks could draw. Obviously, one of the im­
portant payoffs of sponsoring networks-inside and outside of govern­
ment-was the nurturing of such intellecrual capital, as the spirit of exper­
imentation and research occurred simultaneously with implementation. 

A fourth factor is the existence of a telecommunications infrastruc­
rure-within and across organizational sites-that could be applied to 
computer networking (e.g., the leasing of telephone lines for data trans­
f�rs). Imagine how much more difficult it would have been for organiza­
tions to set up their own networks if they required the initial laying of 
Imes-Iocally, nationally, regionally, and globally-that was required 
with the development of telephony across the nineteenth and twentieth 
centuries. It would likely have happened, but much more slowly, which 
would have changed the stakes and patterns of the process of network 
proliferation. 

These four factors were conditions necessary for the formation of dis­
crete networks. They may explain why computer networks emerged ini­
tially, and why they were heterogeneous in form and purpose. They do 
not explain why networking would spread to nonsponsoring or nonex­
perimenting organizations and be maintained by any organization beyond 

�3 It should be Doted that the Societe Internationale de Telecommunications Aeronau� 
tiq�es (SlTA), which provides communications for air carriers worldwide. was developing 
an mnovative packet switching network. 
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the point of initial sponsorship. Why would organizations in the United 
States and Europe establish their own networks rather chan wait lor ac­
cess to some large public data network? Organizations must have ,n in­
centive to apply or extend the networking experiments and invest in the 
building and maintenance of their own discrete networks. In other words, 
what needs to be explained is the success and spread of compu ter net­
working, not just its initial testbed development. 

Of course, each organization (research and education, business, and 
government, including the military) had its own individualized incentives 
based on the specific benefits to it of networking. My interest in derelop­
ing a simple model is to approach this at a general level. From tho t angle, 
what they all shared was the ability to transfer much of their organiza­
tional life to a discrete, bounded computer network, including basic com­
munications, institutional memory, and working documents. Consi der 
the U.S. military. Computer networks were seen to be central to command 
and control, communications, data collection and processing, weapons 
management, logistics, and so on (Norberg and O'Neill 1996: 1-231. 
That a network could be bounded was critical, as it allowed for a digital 
reflection of an organization (even if that organization was nothing more 
than an emerging research network or consortium). Large-scale public 
networks do not allow for that, except to the degree that they accom­
modate boundedness, as is the case today with virrual private net­
works (VPNs) on the Internet." Referring back to our simple nomencla­
ture, organizations afe interested in generating their own network value, 
N(1), just as other organizations are interested in that value through 
interconnection. 

The preference for highly specialized networks sometimes ran headlong 
into the preference for more general networks. When the NSF beg,n or­
ganizing its networking efforts in the mid-1980s, there ensued a debate 
between those researchers who preferred a "general-purpose network" 
and those in physics and chemistry who preferred a network for connec­
tions between supercomputers (Rogers 1998: 219-21). 

While the NSF ultimately was able to accommodate both sides in its ef­
forts, it should be noted well that the general network was really an in ter­
network connecting the specialized networks of campuses and resea rch 
programs. Indeed, internetworking sits right at the tension between spe­
cialization and generality in that internetworks must be general enough to 
accommodate the various bounded networks that seek interconnection. 

The double-sided coin of network formation-the tendency toward 
network differentiation and network interconnection-was a powerful 

.01-'1 These operate on the Internet sort of as intrancrs, with access restricted to employees 
and invited others. 
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dynamic, as more and more networks were created along with more and 
more interconnections among them. That research networks were so 
prominent early on was of considerable importance to this dynamic. Sci­
ence does not lend itself easily to serious barriers of access between com­
munities of researchers. Scientists are also very good at producing and cir­
culating information in the form of research, data, and commentary (I is 
likely to be high in research networks). In contrast, firms have COncerns 
about proprietary information that are far more constraining than is typ­
ical of the research world. On the other hand, the interest of a firm-as 
Ernst's chapter shows-in linking to other networks (to coordinate pro­
duction or distribution) or expanding their own network (to build mar­
ket share) is obvious. This open/dosed duality is manifest in the strong 
embrace by firms of both intranets (networks internal to a firm) and ex­
tranets (the links of those networks externally). 

Transboundary Interconnections 

Success for the Internet was dependent on the patterns associated with lat­
eral networking. Transboundary internetworking-and thus Internet for­
mation-could proceed apace without waiting for the development of na­
tional networks and their interconnection. What was the driver for that 
formation? The formula Nt (I,) · N2 (12) was introduced above to depict 
the value of interconnection between two networks. Lateral internet­
working among discrete, bounded networks produces a great deal of 
value, more than large-scale network growth does even with the same 
overall increases in users and information-that is, as N and I in a single 
large network grow. This certainly is arithmetically true, as long as N, + 
N2 � N and I, + 12 � 1, where N and I are associated with a large net­
work.4S Even if one assumed that Metcalfe's Law, discussed above, ap­
plied to the single large network (Nl), the value of interconnecting two 
separate networks-rather than growing one network-would still be 
greater as long as I > 1 and the duplication (self-interaction) is subtracted 
out (Nl - N).46 

This extra value to interconnection makes substantive sense because 
lateral links across networks allow for the interaction of discrete trajec­
tories of information production and circulation, organizational culture, 
and the history of interactions and relations among users on each net­
work. While adding users and information to a single network certainly 

<lIS There are many irurances where N 1 + N 1 :So N and II + 12 s I as well. 
.. 6 This is on the assumprion-following Metcalfe's model-that I is not specified as a 

value. 
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increases value (as both N and 1 grow), such expansion does not enjoy the 
level of benefits that a mix of cultures, knowledge, and interactions across 
two or more separate networks enjoys. 

Of course, ultimately, subgroups and cultures can emerge in a single, 
large network (which some associate with the term "virtual communi­
ties"). However, these groups and subnetworks do not entail gaining ac· 
cess to the organizational life that has been transposed to a discrete net­
work to facilitate such activities as sustained research collaboration. This 
is especially true when such access means learning about the technologies 
of networking being applied, as was the case in the early formation 0 f the 
Internet. 

A good example of the special value of interconnection is found very 
early on in the history of computer internetworking. Among the first in­
ternational connections of networks was the one berween the Un ited 
States and Britain set up in 1973, specifically to the Univetsity College, 
London (UCL). This connection opened up access between Arpanet and 
emerging British computer research networks. In the words of Peter 
Kirstein (1999a: 10, 11 ), a leading figure in networking since then: 

From the outset of the project, we aimed nOt only to carry out innovarive re­
search, but also to provide network services to UK and US groups who wished 
to cooperate. As early as 1975, there was firm collaboration between many 
groups in the UK and the US. From the UK viewpoint, the collaborative usage 
was one of the primary reasons for . . .  support of the Vel infrastructure ac­
tivity . . . .  It allowed the British developments to proceed along their own di­
rections, while allowing continued interconnection between the communities 
on both sides of tbe Atlantic. As a result, there was no perceived thre at of 
transatlantic dominance. 

In other words, the two research networks could, via imernerworking col­
laboration, develop the value of their own networks and conttibute to the 
collective body of information on networking technology. 

While the specific value of interconnections explains why networks 
would pursue them, it does not in itself indicate the conditions and envi­
ronment that make such actions possible. As was the case wirh the pro­
liferation of computer networks, the growth of transboundary intercon­
nections depended on a number of underlying factors (recognizing, as 
argued above, that the proliferation of networks was itself an essenttal 
factor). One basic condition was the relatively minimal restrictions in the 

·law and policy of states to the act of interconnecting.47 Restriction, and 
constraints did exist: Arpanet could not, in principle, be connected to just 

417 See the discussion by Guthrie in this volume of the minimal restrictions in various IT 
areas by the Chinese state. 
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any network. Access was restricted and did not begin to loosen until the 
1980s. It was a Department of Defense program, after all. And while con­
tinental European policymakers allowed interconnection to U.S.-based 
networks-and certainly to other European networks-they limited the 
latter for fear of the very U.S. dominance that Kirstein (1999a: 1 1 )  claims 
was not a British problem. Nonetheless, connections abounded and snow­
balled across the 1970s and 1980s. There was a culture of scientific re­
search collaboration, international security cooperation, and transact­
lantic business development in the West, despite a conflict (discussed 
below) involving different visions of how computer networking should ul­
timately proceed. Bear in mind that the political context within which the 
Internet developed was NATO and the OECD in a time of cold war. 

In that context, the U.S. state tolerated or even promoted interconnec­
tions. On the one hand were efforts to experiment with linking sites across 
the Atlantic involving research that was directly related to security, such 
as the very early connection to Norway where the monitoring of Soviet 
nuclear tests was being undertaken (Cerf et aI., n.d.).48 On the other hand 
were the efforts associated with NSF to facilitate scientific research of all 
kinds, but above all on computing. In the words of one 1979 report from 
the NSF's Computer Science and Engineering Advisory Panel that helped 
set the terms for NSF's significant networking promotion efforts in the 
1980s: "We recommend that NSF provide to qualified computing re­
searchers easy access to an international computer network. This access 
would create a frontier environment which would offer enhanced com­
munication, collaboration, and the sharing of resources among geo­
graphically separated or isolated researchers" (cited in Comer 1983: 748). 
NSF-established Csnet (1981), linking computer science departments not 
connected to the Arpanet, had by the mid-1980s been developing over a 
dozen international interconnections (including Isreal, Switzerland, and 
Italy). NSFnet, which started running in the mid-1980s, also took inter­
national linkage serious. In the early 1990s it even started an initiative 
(the International Connections Program) to promote them (Goldstein 
1995). 

All the promotion in the world, however, would have been fruitless 
without something of value to connect to. Kirstein (1999b) observes that 
one reason the U.S. networks were so attractive to outsiders was that they 
were important testbeds for networking developments that could be ap­
plied outside the United States. U.S. networks were incredibly able to pro­
duce information (I) of a high value. It was a potent process: the very ef-

48 Interestingly, the first instance of computer-like conferencing took place in 1951 in a 
NATO attempt to link teletype channels to coordinate response to the Berlin Crisis (Vallee 
1982: 117-18). 
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fort to develop infrastructure (the experiments and innovationsl became 
the basis for the global success of the infrastructure. Th at is, others vvant 
access to the process of development, which helps ensure th e success of 
the process. As Kirstein (1999b) makes clear, European networ ks were not 
given the necessary support to counter this dynamic." 

The flip side of this value production was the question of the sheer n um­
ber of U.S. networks that were formed. In figure 1 above, it is 0 bvious that 
if you have more networks with more backbone reaching laterally across 
borders, you have a great advantage in building a global netwo rk centered 
in that original geographical base. This certainly was an advantage en­
joyed by the United States in the history of internetworking. This advan­
tage was a function of the size and unity (political federation) of the 
United States, which made possible both a wide diversity of discrete net­
work formation (fragmentation) and a national-level program of netvvork 
promotion (integration). 

It also helped that the system, the Internet, which emerged around a con­
stellation of interconnections centered initially in the work of Arpa, was 
in many ways made for export. In particular, the addressing system (which 
is now called the domain name system) was able to incorporate an ex­
panding number of networks and was relatively decentralized (e.g., indi­
vidual networks can decide who has what subdomainsl .so It also helped 
that much of the new networking equipment associated with E thernet and 
the new, relatively cheap routers from Cisco came with the protocols for 
the Internet, TCP/IP, built-in (Gillies and Cailliau 2000: 68-69). As net­
works in Europe and elsewhere were set up, existing ones reconfigured, 
and interconnections sought after and made, the available tecllnologies as­
sociated with the Internet were conveniently available and easily applied. 

Aggregation and System Formation 

These last two conditions draw attention to the question of how an in­
frastructure system such as the Internet takes form at the macro level as 
a system, moving squarely into phase two (proliferation) and onward to­
ward phase three (maturation). Historians who thmk about systems of in­
frastructure, such as Paul David (David and Bunn 1988: 1 66) and Thornas 
Hughes (1983), argue that systems of this sort are nOt design ed de novo 
but evolve contingently via the play of politics, technology, accident, and 

.049 Cf. Mowery and Simcoe (2001: 27). 
so It became a "globally administered address space" (Malamud 1 992: 54). Of course, 

the space had to be expanded because no one could anticipate the incredible explosion of 
network formation (ibid. 57). 
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social relations. The evolutionary perspective is consistent with the model 
of Internet formation outlined in thls chapter, where micro decisions to 
connect and factors such as discrete, interim technical choices and the 
(U.S.) advantages of size worked in concert to supply an emerging Inter­
net constellation with a discernable form and a momentum of significant 
growth. In contrast, the PIT approach involved the design upfront of a 
comprehensive system from top-macro-internetwork-to bottom-in­
dividual network (Vallee 1982: 81-84; Gillies and Cailliau 2000: 65). 

In and of itself, the manner of system formation does not explain its 
success. In addition, it is important not to idealize patterns of develop­
ment: most systems are combinations of design and contingent evolution, 
as was the Internet itself (for instance, a considerable amount of design 
went into the original Arpanet development, as described by Hafner and 
Lyon [1996) and Norberg and O'Neill [1996)). Moreover, evolutionary 
systems can fail. What is crucial to the question of success is whether the 
ways a system scales up, aggregating myriad local actions and decisions, 
lead to a robust structure (that is, a form whose basic contours reproduce 
through time). The logic of aggregation has to be consistent with suc­
cessful but stable growth. Without that stability, the system could morph 
into somethlng inconsistent with its original "genetic" code (in the Case 
of the Internet, that code comprises the logic of the interconnection of net­
works plus the specific character of infrastructure formation). 

So far the model has been focused on discrete decisions at the micro 
level (network-to-network). The implication has been that the sum of 
these decisions produces a set of interconnections that I label the Internet 
constellation. However, what needs to be established is what the aggre­
gation of interconnections implies for the pursuit of value that I argue is 
the primary driver of Internet success. In other words, does the cumula­
tion of connections feedback to influence the very process of intercon­
nection itself?51 

To arrive at an understanding of aggregation, we need to introduce the 
concept of indirect connections. These are connections a network gains 
by connecting to a network that is itself connected to other networks. In 
the history of interconnection, this was a rather common prospect (e.g., 
the French research network, Aristote, connected to the French Eunet, 
Fnet, whlch in turn was connected to Csnet based in the United States and 
thus the Internet constellation [Quarterman 1990: 446)). To the extent 

51 I am aware of the possibiliry of falling iD(O a genetic fallacy here (assuming onc can 
explain the operation of something by the same factors that explain its genesis). However, 
1 am training my attention on the end point of genesis, system formation, rather than on the 
mature development of the system. I am also interested in what impUcations system forma� 
tion and maturarion (e.g .• the World Wide Web) have for the logic of system generation. 
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that a network has an array of interconnections associated with it, the 
value of that network is considerably greater than its own N(I}. Let's say 
a given network, N 1 I" is connected to three other networks. The value 
of that network can be depicted as V = N,I, (NZ/2 + N3IJ + N).}.52 
Thus, even if the intrinsic value of network, N,I" is limited, the incentive 
for any other network to connect to it can be high (based on the ind irec! 
connections it offers). This contributed to the process of Internet forma­
tion for two reasons: the set of possible (indirect) interconnections among 
networks mushroomed with each direct connection (direct connections 
bring in tow indirect connections); and a layer of incentive to i11tercon­
nect was added to the system (interconnecting to another network to gain 
access to the emerging Internet constellation via indirect connection S).sl 

Where does stability come in? If an explosive number of networks enter 
the constellation, they have the potential of pushing the system awar from 
its genetic origins: in the Internet's case, the U.S. network infrastructure 
and approach. This did not happen. If anything, the explosive growth reo 
inforced the centrality of the u.s. backbones and protocols. The very logic 
of interconnection, which originally, as described above, was so consis· 
tent with diversity, in the context of aggregation paradoxically reinforces 
concentration and stability. It works as follows: once indirect connections 
emerge, as the number of interconnections increases, so does the redun­
dancy of interconnections (that is, overlapping interconnections that offer 
any given network multiple paths of access to other networks and the en­
tire constellation). Ultimately, the incentive to estahlish any additional in­
terconnections decreases (you already have connection and can Sf! to a 
given network some other, likely indirect, way). This favors the existing 
base of interconnections (the constellation) because once you have entry 
into it, you gain access to many other networks. Since any given network 
has finite resources to establish interconnections {limited number of gate­
ways and administrators of those gateways}, this decreases the incentive 
to connect to any network outside the constellation (or which may be part 
of some other emergent constellation). So the damper On incentive is two­
fold: lower incentive to connect to non·Internet networks, and IOVier in­
centive to connect to Internet networks with which you already have an 
indirect connection via the constellation. 

52 The networks indirectly connected aggregate in this additive-rather than multiplica­
tive-fashion because the primary reference re.mains the network directly connected (0, 
which then interacts with these other networks (no assumptions of interaction can reason­
ably be made about the i�direct connf!ctions-excf!pt (ha( they are connectf!d). The general 

equation is V z:: N]l] • L Nil,. 
.. , 

53 This can be understood to be a "small world" network. effecr. 
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As a result of this dynamic, as indirect connections (redundant, over­
lapping) expanded (as a percent of total connecrions in rhe constellation), 
the proportion-relative to all connections-of new direct lateral inter­
connections would slow, level our, or even decrease (fig. 2).54 

The incentives to join the Internet constellation were of course rein­
forced by the lower costs and greater efficiency (via bandwidth) of U.S. 
infrastructure compared with what Europe could offer (Cukier 1995). 
However, I view this as a facilitating factor (permissive variable) like the 
efficiency of TCP/IP. That is, what makes efficiency and economy marter 
is that it gives you access to what you want: connection to the Internet 
constellation (the information and users associated with the networks). If 
one did not gain such access, all the lower cost and higher efficiency in 
the world would be for naught in that it would not deliver the goods 
demanded. 55 

S .. Tht upper and lower limits on the number of interconnections (n) ranges from n(n-l)1 
2 at the upper limit, which is the total Dumber of interconnections if aU networks were di­
reedy connected to one another, down to the lower limit of just n. where all the networks 
ace connecu:d indirectly in a star structure through one juncture point (as though they were 
spokes on a wheel). The Internet is a mix of direct and indirect connection structures, with 
backbones and uchanges taking on the role of juncrures throughout the system. The evi· 
dence for this pattern is the growth of large backbones that serve as the aggregative june· 
tures among networks that are thereby connected only indirectly to one another (in this 
scheme a network connects to an ISP, which then connects to a backbone). Direct connec­
tions arc increasingly something only for backbones (as peers) or ISPs that connect to the 
backbones (as customers ofthe backbones). See Gareiss (1999) for a desCription of how even 
smaller ISPs are suffering under this increasing concentration of bandwidth. 

H As the purveyors of an incredible surplus of bandwidth in the late 1990s have learned. 

TH E  RISE  O F  THE G L O B A L  INTERNET 173 

Conclusion 

Little has been said in this chapter about the implications Ihis model and 
the analysis holds for current and future developments of Ihe Interner.56 
A few points stand out as suggestions of possible future research in this 
area. 

The formula N(l) is really a halfway house between a wired past and 
wireless future. As wireless data networking develops in the rwenty-first 
century, the notion that a network is comprised of N sets of users may be­
come meaningless, except for the most restricted networks. At any given 
time, users will connect to and disconnect from networks on a minute-by­
minute basis not unlike, ironically, television audiences do. In this envi­
ronment, the value of a network will depend even mare on the infor­
mation that flows across it (and which can draw users to it directly). I f  
one cares, as I do, about the quality aDd nature of information on global 
data networks (its scope and effect), then it is crirical to begin to pursue 
serious questions about the social purposes of such information and 
networks. 

But there is a serious road block for such pursuit. A system that aggre­
gates up from lateral and flexible interconnections that cumulate leaves 
relatively little space for designing social purpose into the system as a 
whole. That would require the production of information at the macro 
level about the public purposes to which the system is or could be put (that 
is, various claims about the state or potential state of the system). Dis­
course in Washington and Brussels and among activist networks on the 
broader social purposes of the Internet (e.g., education, economic devel­
opment, distributing resources) did emerge in the early to mid-1990s but 
fell away quickly as the system became commercialized. These discussions 
are effectively relegated to the network rather than the internetwork 
level.S? To what degree the PIT approach would have opened a space for 
system-level social purpose design is a question worth researching. How­
ever, we should nore that the very thinness of the Internet system at the 
internetwork JeveJ was an important factor supporting its success as net­
works interconnected at a minimum cost to their own operations and 
identity (allowing rhickness at the network level). The tension between 

56 The analysis stops prior to the formation of the World Wide Web and global system 
of addressing tbat we associate with today's Internet. To explore iD any :,ubsrantial or rig­
orous fashion what today's Internet formation means for the model of interconnection de· 
scribed above would require a whole chapter in its own right. However, we can still draw 
out some implications of the analysis for current developments. 

51 Activists and some developing countries are trying to revive this discussion a t  the sys­
tem level. See, for example, www.apc.org. 
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the desires for unit-level autonomy and system-level political purpose is 
an old one in the history of political thought. I suggest that interoet­
working is yet one more terrain within which this tension will shape the 
development of human interaction. 

This chapter suggests that if purposes are not defined at the system level 
(through law and norms), the form and character of the Internet will be 
a function of (1 )  the interaction of the information and purposes of the 
networks and organizations that compose it; and (2) the patterns of ag­
gregation that I have argued favor concentration and power via back­
bones and hubs. While the whole (the Internet) may be greater than the 
sum of its parts (the networks), the question is, how much greater? When 
research, system development, and interpersonal communications were 
predominant at the network level, this shaped the culture and substance 
of the internetwork. It helped that the NSF had a policy of "acceptable 
use" limiting commercial pursuits on the Internet.5H However, once that 
negative wall was lifted, the Internet's form and character could hardly 
withstand the impact of the burgeoning number of connecting corporate 
networks, since no positive structure of social purpose was in place (Le., 
no model of what the social purposes to which the Internet should be di­
rected). It is naive to call for limits on commercialization unless one has 
a serious understanding of how to make the Internet something much 
greater than the sum of its parts. For whom? To what end? By whose au­
thority? Based on what information?s9 The latter is crucial. If informa­
tion shapes what we know about the state of a system, the question is, 
who determines which system or suhsystem is of concern (a market for 
handheld computers or life in a third world city) or what aspect of that 
system we are informed ahout (stock prices or primary education) ?60 

Social science-and IR in particular-has done little to address the 
question of how global systems scale up from trans boundary interactions. 
Even in its traditional terrain-the interstate system-no such theory of 
system scale-up exists. How do bilateral relations aggregate into a macro 
system? Most analysis takes a system's existence as an assumption and at­
tempts to explain why and how it operates as it does. One notable ex­
ception is Mattingly's (1955) study of the Italian city-state system, which 
shows how fixed embassies emerged among the states; how some states 
like Rome were centers of exchange and connection in emerging networks 

S8 A well-researched paper on the commercialization process is Kesan and Shah (2001). 
59 There are two sides to commercialization: private control and provision of the infra­

structure and of the content. For a recent consideration of what is at stake in the lance, see 
Lessig (2001)i On the formc-G sec Kesan and Shah (200!). 

60 These SOrts of questions move us toward concerns about the power inherent in shap� 
ing the very terms of knowledge and discourse that emerged in the 1960s and 19705. See, 
for example, Lukes (1974). 
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among diplomats and agents from various states. With time an inter­
"state" diplomatic communication system emerged across the peninsula. 
As the attention of IR moves out beyond the interstate system to study 
transboundary infrastructures and networks, it will have to attend to the 
genesis of the objects it studies. 
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T he P olitical Econ omy of O pen Source Sof tware 
and W hy I t  Ma t ters 

S T E V E N  W E B E R  

OPEN SOURCE [S an experiment in building a political economy-that is, 
a system of sustainable value creation and a set of governance mechanisms 
tied to it. It is a system that holds together a community of producers 
around a counterintuitive notion of property. I mean property in a broad 
sense-nOt only who owns what, but what it means to "own" something, 
what rights and responsibilities property confers. The conventional no­
tion of property is built around variations of a simple claim, the right to 
exclude you from using something that "belongs" to me. Property in open 
source is configured fundamentally around the right to distribute, not the 
right to exclude. (If that sentence feels awkward on first reading, it is a 
testimony to just how deeply embedded in our intuitions and institutions 
the exclusion view of property really is.) The open source model is also a 
political economy that taps into a broad range of human motivations and 
relies on a creative and evolving set of organizational structures to coor­
dinate behavior. 

What would this political economy really look like? The answer to that 
question is still evolving. Understanding what can now be understood and 
tracking it forward yields a provocative story about how social organiza­
tion linked to technology can change the meaning of property, and con­
versely, how shifting notions of property can alter the possibilities of so­
cial organization. The way into that huge agenda is to answer two more 
immediate questions about open source. How is it that groups of com­
puter programmers (sometimes very large groups) made up of individu­
als separated by geography, corporate boundaries, culture, language, and 
other characteristics, and connected mainly via telecommunications band­
width, manage to work together over time and build complex, sophisti­
cated software systems outside the boundaries of a corporate structure 
and for no direct monetary compensation? And why does the answer to 
that question matter to anyone who is not a computer programmer? 

The open source model is partly a story about technology, because the 
success of open source rests ultimately on computer code, code that peo-
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prietary software built inside a conventional corporate organization. It is 
also a business and legal story. Open source code does nOt obliterate 
profit, capitalism, or the genetal concept of intellectual property rights. 
Companies and individuals are creating intellectual products and making 
money from open source software code, inventing new business models 
and notions about property along the way. 

Ultimately the success of open source is a political story. The open 
source software process is not a chaotic free-for-all where everyone has 
equal power and influence. And it is certainly not an idyllic community 
of like-minded friends where consensus reigns and agreement is easy. In 
fact, conflict is not unusual in this community; it's endem ic and in a real 
sense inherent to the open source process. The management of conflict is 
politics, and indeed there is a political organization at work here, with 
the standard accoutrements of power, interests, rules, behavioral norms, 
decision-making procedures, and sanctioning mechanisms. But it is not a 
political organization that looks familiar to the logic of industrial era po­
litical economy. 

The Analytic Problem of Open Source 

The concept of "free" software is not new. In the 1960s and 1 9705, the 
idea of making source code freely available was standard research prac­
tice. It was mostly taken for granted in leading computer science depart­
ments (such as at MIT and UC Berkeley) and corporate research facilities 
(particularly Bell Labs and Xerox PARC). Today, however, the majority 
of software production is organized under the economic logic imposed by 
a fairly standard intellectual property rights system. Patents, copyrights, 
licensing schemes, and other means of "protecting" com puter so�are 
ensure that users cannot reverse-engineer, modify or resell code developed 
by others. Maintaining control over source code forms the comerston e of 
profitability in this model. Indeed, source code i s  probably the most valu­
able asset of a firm like Microsoft. 

Open source software is fundamentally different, by definitiorJ. "free "­
that is, public and nonproprietary. The Open Source Initiative specifies 
that software must share three essential characteristics to be considered 
"open source." Specifically, it must permit the free redistribution of the 
software, require that the full source code be distributed with any bi­
naries, and allow anyone to modify and redistribute thOle own versions 
under these same terms. 1 

1 Most open source licenses also require that the software itself be made avail able to oth­
ers for no more thaD the cost of distribution. The terms of trus definition originated in the 
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There exist today several thousand open source "projects," ranging 
from small utilities and device drivers to more robust programs such as 
the e-mail transfer program Sendmail, the HTTP Server Apache, and of 
course the best known, the operating system Linux. These projects are 
driven forward by contributions from many, and in a few cases thousands 
of, developers, who work around the world in a seemingly unorganized 
fashion and receive neither direct pay nor other compensation for their 
contributions. Thwarting the conventional economic logic of collective 
action, these collaborative open source projects demonstrate empirically 
that large, complex systems of code can be built, maintained, developed, 
and extended in nonproprietary settings in which many developers work 
in highly parallel, relatively unstructured ways and without direct mone­
tary compensation. 

Perhaps because the strength of this movement is so counterintuitive, 
there remains tremendous uncertainty about what drives the open source 
model. Some observers have thought of the phenomenon in broadly po­
litical or sociological terms, trying to understand the internal logic and 
external consequences of a geographically widespread community capa­
ble of producing complex knowledge goods without direct monetary 
compensation. In early writings and analyses, mostly done by computer 
hackers who are part of one or another open source project (and are often 
"true believers"), open source has been characterized variously as: 

A methodology for research and development 
A new business model (requiring new mechanisms for compensation and 
profit) 
The "defining nexus" of a community geared toward the development of 
common goods 
A new "production structure" unique to "knowledge economies" 
Even a political philosophy 

In part as a result, open source software has suddenly become tbe repos­
itory of extraordinarily diverse hopes and fears about the social and eco­
nomic consequences of the information revolution. Libertarians see in 
open source a tool to emancipate individuals from governmental and cor­
porate ryranny. Proponents of free markets see open source as the ulti­
mate low barrier to entry market where only qualiry counts. Communi­
tarians visualize a cross-national, cross-ethnic, and cross-just about every 
other traditional boundary communiry that is working together to ad­
vance a shared agenda. Economists see a market in reputation evolving 
naturally and almost automatically in a space with massively reduced 
transaction costs. The question is, why has open source software taken 
on the mantle of the Internet era's Rohrshach test? 

The answer is that open source challenges much of what economists, 
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lawyers, and business people believe they know about how intellectual 
property rights, production, and value-added together are transformed 
into profit in a modern economy. At a minimum, the arguments and the­
ories that explain why firms exist, why some knowledge is kept private 
and sold for a price, why some people earn higher salaries than others, 
and why groups of people often find it hard to work together to produce 
something that will serve the common good, need to be reinterpreted in 
light of the success of open source. Some of these arguments may need to 
be substantially rewritten. This chapter takes preliminary steps in that di­
rection. Building an explanation for open source requires a compound ar­
gument capable of reconciling the microfoundations of traditional eco­
nomic logic with the social and political structures that replace standard 
notions of "property rights" as the ordering constraints on the organiza­
tion of software production-and possibly other kinds of knowledge 
goods as well. The conclusion explores some implications of the success 
of the open source model, including its generalizabiliry as an example of 
a community that has been empowered, even in a sense created, by the 
Internet. 

The Economic Foundations-Traditional Approaches 
to Open Source 

MACROECONOMIC APPROACHES 

The starting point for most economic analyses of open source is a stan­
dard collective action type approach.2 In this context the economic puz­
zle is straightforward. For well-known reasons, nonexcludable public 
goods tend to be underprovided in nonauthoritative social settings. Open 
source products such as Linux ought to exist at the worst end of this spec­
trum since they also depend on "collective provision." Recognizing this, 
Mark Smith and Peter Kollock (1999: 230) go so far as to call Linux "the 
impossible public good." While projects like it require contributions from 
a large number of developers, each developer has litde incentive to con­
tribute-voluntarily-to a good that he or she can partake of unchecked 
as a free rider. Simple logic dictates that the system ought to unravel back­
ward, ensuring that no one makes any contributions, and there is no pub­
lic good to begin with. 

Previous attempts to grapple with this paradox have focused on re­
defining the structural logic of economic exchange. Rishab Aiyer Ghosh, 
for example, introduces the notion of "nonrival" goods in order to cir­
cumvent the " free-rider" trap. Using the image of a cooking pot capable 

2 See the summary and intelligent, if sometimes polemical, critique by Moglen (1999). 
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of "cloning" all food placed in it, Ghosh suggests that trade in nonrival 
goods is nOt plagued by the free-rider problem, as the supply of these 
goods is inexhaustible. His analogy is of course to the digital Internet, 
where-once created-software can be downloaded and copied an infi­
nite number of times at essentially zero cost. The individual in this setting 
faces a different cost-calculus. As Ghosh (1998: 16) explains, "you never 
lose from letting your product free in the cooking pot, as long as you are 
compensated for its creation." As long as even one other person COn. 
tributes an item of some value, trade becomes utility-enhancing for all ac­
tors in the system. As Ghosh puts it, "if a sufficient number of people put 
in free goods, the cooking pot clones them for everyone, so that everyone 
gets far more value than was put in." 

The missing piece in tbis argument is that it does not actually explain 
the "trade." What underlying story accounts for the exchange relation­
ship? Strictly speaking, it is still a narrowly rational act for any single in­
dividual to take from the pot without contributing-and free ride on the 
contributions of others. The collective action dilemma remains unsolved. 
In its traditional form, after all, the system unravels not because free­
riders use up the stock of the collective good or somehow devalue it, but 
because there is no real incentive to contribute to that stock in the first 
place. The cooking pot starts-and remains-empty. 

A solution to this paradox lies in pushing the concept of nonrivalness 
one step further. Software in some circumstances is more than simply non­
rival. Most software, and particularly complex interdependent programs 
such as operating systems, actually is subject to positive network exter­
nalities. Whether it is called a network good or an antirival good (an 
awkward but nicely descriptive term), the point is that the value of any 
software increases as more people download and use it. The traditional 
benefits of standardization and network compatibility provide one ex­
planation for why this is so. As more computers in the world run Linux, 
for example, it becomes easier for all users of that operating system to 
share applications and files (as well as gain knowledge useful in solving 
others' problems). 

Perhaps more important, open source software makes an additional 
and very important use of network externalities, in altering the develop­
ment process itself. The more individuals actively use a piece of software, 
the easier debugging becomes as errors are more quickly found and elim­
inated. Software development also speeds up as the user-base grows. In­
dividuals have more incentive to expend time building plug-ins and cod­
ing new features. In practice, most software development takes place in 
precisely this way-people inside of organizations write code to do things 
and solve problems that need to be solved within their own organizations. 
The open source process essentially leverages this huge untapped energy 
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that is usually closeted within organizations, by creating a structured 
process where it can be shared in a coordinated fashion across organiza­
tional boundaries. 

This is the key point recognized by a high-level Microsoft memoran­
dum of summer 1998_ Known as the "Halloween Memo," this directive 
pointed to open source software as a direct threat to Microsoft's revenues 
and to its quasi-monopolistic position in some markets. As the author rec­
ognized, open source software represents a long-term strategic threat to 
Microsoft because "the intrinsic parallelism and free idea exchange in 
OSS [open source software] has benefits that are not replicable with our 
current licensing model." The point is not that open source software is 
simply able to accommodate free riders. It is actually antirival in the sense 
that the system positively benefits from what are typically thought of as 
free riders in a col/ective good_ Some small percentage of users will pro­
vide something of value to the system, even if it is just reporting a bug our 
of frustration, or encouraging greater commercial support for the plat­
form in general. 

MlCROECONOMlC APPROACHES 

The logic outlined above constitutes a piece of a structural explanation 
for the success of open source projects. The problem is it provides no ex­
planation for why "core" groups undertake the initial development costs. 
It remains unclear why these gtoupS arise, and which projects are likely 
to succeed. A closer look at microeconomic incentives helps to address 
these questions. Here, Lerner and Tirole in "The Simple Economics of 
Open Source" (2000), make what is probably the most forceful argu­
ment.3 They portray individual programmers, regardless of whether they 
work in open source or as employees of a proprietary software firm, as 
rational actors engaged in straightforward cost-benefit analysis. The im­
mediate benefits to a programmer are private: creating a fix for the spe· 
cific problem that the programmer faces or leading to direct monetary 
benefit. The primary cost is the opportunity cost of the time and effort 
that the programmer expends on the project. 

Open source modifies this standard cost-benefit calculus in two signif­
icant ways. First, the "alumni effect" should lower the cost of working on 
open source relative to proprietary code (Lerner and Tirole 2000: 1 1 ). 
Since Unix syntax and open source tools are a standard part of most pro­
grammers' educational training, the costs of simply extending the func­
tionality of these existing tools should be lower than building proprietary 

3 This is an important paper that draws usefully on others' analyses, while recognizing 
its own limitations as a "preliminary exploration" that invites further research. 
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solutions from scratch. Second, there are "delayed" benefits to develop_ 
ing open source programs that create a strong "signaling incentive" (ibid.: 
15). These benefits accrue to the programmer's career in ways that are ul­
timately transformed-or can be transformed-into money. The logic is 
as follows: ego gratification for solving difficult programming problems 
is important because it sterns from peer recognition. Peer recognition is 
important because it creates a reputation. And a reputation as a great pro­
grammer is monetizable-in the form of job offers, privileged access to 
venture capital, and the like. 

The key point in this story is the signaling argument. As is true in many 
technical and artistic disciplines, the qualiry of a programmer's mind and 
work is not easy to judge in standardized and easily comparable metrics. 
To be able to assess the talent of a particular programmer takes a rea­
sonable investment of time. The best programmers have a clear incentive 
to reduce the energy that it takes for others to see and understand just 
how good they are. Hence the importance of signaling. The programmer 
participates in an open source project as a strategic act of credentialism­
to demonstrate the qualiry of his or her work. Reputation within a well­
informed, committed, and self-critical community is one proxy measure 
for that quality. Lerner and Tirole argue that the signaling incentive will 
be stronger when the performance is visible to the audience; when effon 
expended has a high impact on performance; and when performance 
yields good information about talent. Open source projects maximize the 
incentive along these dimensions, in several ways. 

With open source, a software user can see not only how well a program 
performs. He or she can also look to see how clever and elegant is the un­
derlying code-a much more fine-grained measure of the quality of the 
programmer. And since no one is forcing anyone to work on any partic­
ular pro blem in open source, the performance can be assumed to repre­
sent a voluntary act on the part of the programmer, which makes it all 
that much more informative about that programmer. The signaling in­
centive should be strongest in settings with sophisticated users, tough 
bugs, and an audience that can appreciate effort and artistry, and thus 
distinguish between merely good and excellent solutions to problems. As 
Lerner and Tirole nore, this argument seems consistent with the observa­
tion that open source has developed more quickly in more technical set­
tings like operating systems and not in end-user applications. But it is not 
consistent with much of the more granular behavior seen in the open 
source community. In fact, reputations built in the open source commu­
nity have not been a prevalent means to career advancement-if reputa­
tion economics is the driving force, it is working for only a few people. A 
big reason is that most working code does not get looked at in great de­
tail. If the code fails it gets disassembled, but if it runs and runs well, very 
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few people will ever take the time to put it under the microscope_ And 

there is little strategic behavior around reputation in the open SOU", com· 
muniry, as you would expect there to be if monetizable reputations were 
an important driving force. 

Alternate microlevel arguments exist that paint individual incenrives as 
a product of existing social institutions. One of the more interesting i s  that 
proposed by Ko Kuwabara (2000). Kuwabara uses a metaphor of com­
plex adaptive systems and evolutionary change to describe the soft:ware 
development process. His account boils down to a series of ca usal steps. 
Programmers are motivated by a "reputation game" similar to what 
Lerner and Tirole depict. But he argues that the social structure alters in­
dividual incentives, not vice versa. Because online communities live in a 
situation of abundance, not scarcity, Kuwabara suggests that they are apt 
to develop "gift cultures" where social status depends on what you give 
away, rather than what you control.4 Expand this into an evolutionary 
setting over time, and the community will self-organize a set of ownershIp 
customs along lines that resemble a Lockean regime of propert), rights. 
These ownership customs constitute a sufficient framework lor successful 
and productive collaboration, even if they do not involve explicit legal 
control over property. 

The gift culture idea is an important hypothesis. Gift economies­
where social status depends more on what you give away than what you 
keep-are reasonable adaptations to conditions of abundance . They are 
often seen among aboriginal cultures living in mild climates and ecosy'· 
terns with abundant food, as well as among the extremely wealthy in 
modern industrial societies (Raymond 1998: 99). And the culture of gifr 
economies shares some notable characteristics with that of open source 
communities: gifts bind people together, encourage diffuse reciprocity, 
and support a concept of property that resembles "stewardship" more 
than "ownership" per se. Interestingly, this cultural argument is srrongly 
evident in the writing of Eric S. Raymond, the unofficial ethnographer of 
the open source movement. In his piece "Homesteading the Noosphere 
(1998: 103), Raymond suggests that the gift culture logic works pareicu­
larly well in software, since the value of the gift (in this case a com plex 
technical artifact) cannot be easily measured except by other members of 
the software community, who have the expertise to evaluate its techno· 
logical sophistication. Naturally, therefore, "the success of a giver'S bid 
for status is delicately dependent on the critical judgment of peers." 

The culture of open source communities shares some of the character­
istics of a gift economy. But there is a key flaw in focusing exclusi,ely on 

" The "'gilf ewruee" argument is taken principally from Raymond (1998), See also Baird 
(1997). 
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social constraints when attempting to define individual incentives. Doing 
this makes it difficult to analyze these incentives in common terms. The 
gift-culture hypothesis misses the point about the nature of abundance in 
this setting. Of course the physical tools of programming-bandwidth, 
disk-space, and processing power-are plentiful and cheap. From a tech­
nological standpoint it is certain that each of these will grow more abun­
dant and less expensive over time. Yet when anyone can have a super­
computer on his or her desk, there is little status associated with that 
"property" -the very abundance of computing power should devalue it. 
The things that add value in this setting depend on human mind space and 
the commitment of time and intellectual energy by very smart people to a 
creative enterprise. It is the time and brainspace of smart, creative people 
that is scarce, and probably becoming more scarce as demand for their 
talents increases in proportion to the computing power available. Great 
programming skills are extremely rare. Nor is a reputation for greatness 
typically abundant, because only a certain number of people can really 
maintain a reputation for being "great writers" at any given point in 
time.s 

The Search for New Institutions: Case Studies in Open Source 

Macroeconomic approaches do not fully explain the motivations of indi­
vidual programmers. Microlevel arguments about utility functions do not 
follow directly from exogenous social structures. A static conception of 
property rights has traditionally allowed analysts to bridge this gap. 
Under its logic, the level of analysis problem can be sidestepped because 
pressures on both levels are expressed in the terms of a common inde­
pendent variable (money). 

But because open source development is not structured around a tra­
ditional logic of property rights, bridging the gap between macro- and 
microlevel approaches is no longer automatic. A successful explanation 
needs to identify the logic of the particular software licenses and other so­
cial constraints that effectively replace standard systems of property rights 
as the fundamental ordering principles. This section takes on this task by 
examining in greater depth how two open source communities-the Free 
Software Foundation and the Linux development community-actually 

5 I say this because standards of "greatness" are themselves endogenous to the quality of 
work that is produced in a particular population. If there is a normal distribution of qual­
ity and the bell curve shifts to the right, what would have been thought excellent in the past 
is now merely good. The rails of the distribution define excellence in any setting, and they 
remain small. 

pOLIT I C A L  E C O N O M Y  O F  O P EN S O U R C E  187 

work and then drawing general conclusions about the nature of open 
source development.6 

The Free Software Foundation 

Steven Levy's book Hackers (1984) gives a compelling account of the im­
pact the growing importance intellectual property rights in soft:ware pro­
duction had on the programming community, particularly at MIT. With 
the unbundling of software from hardware in the mid-1970s, many of the 
best programmers at MIT were hired away into lucrative positions in 
spinoff software firms. Simultaneously, MIT began to demand that its em­
ployees sign nondisclosure agreements in order to use university comput­
ing facilities. The newest mainframes, such as the VAX or the 68 020, came 
with operating systems that did not distribute source code-in fact re­
searchers had to sign nondisclosure agreements simply to get an exe­
cutable copy. 

MIT researcher Richard Stallman led the backlash. Driven by moral fer­
vor as well as simple frustration at not being able easily to modify soft­
ware for his particular needs (such as fixing a printer driver), S tallman in 
1984 founded a project to revive the "hacker ethic" by creating a com­
plete set of "free software" utilities and programming tools.7 Called the 
Free Software Foundation (FSF), this project aimed to develop and dis­
tribute software under what he called the General Public License (GPL), 
also known in a clever word-play as "copylelt." 

The central idea of GPL is to prevent cooperatively developed software 
or any part of that software from being turned into proprietary software. 
Users are permitted to run the program, copy the program, ITIodify the 
program through its source code, and distribute modified versions to oth­
ers. What they may not do is add restrictions of their own. This is the 
"viral clause" of GPL-it compels anyone releasing software that incor­
porates copylefted code to use the GPL in their new release. The Free Soft­
ware Foundation says: "You must cause any work that you distribute or 
publish, that in whole or in part contains or is derived from the Program 
[any program covered by this license] or any part thereof, to be licensed 
as a whole at no charge to all third parties under the terms of this Ii-

6 These two examples attract a great deal of public attention but are by no means the 
only imporrant examples; my forthcoming book examines these and others in much more 
detail. 

7 In Stallman's view, "the sharing of recipes is as old as cooking," but proprietary soft� 
ware meant "that the first step in using a computer was a promise not to help your neigh­
bar." He saw this as "dividing the public and keeping users helpless." See Stal lman (1 999: 
54). For a fuller statement, see http://www.gnu.org/philosophyfwhy-free.hnnL 
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cense. "8  In practice, then, GPLed software can be used and modified 
freely, with the key restriction that the user cannot restrict the freedom of 
others to do what they want to do with the software. 

Stallman and the Free Software Foundation have created some of the 
most widely used pieces of UNIX software, including the text editor 
EMACS, the GCe compiler, and the GDB debugger. As these popular pro­
grams were adapted to run on almost every version of UNIX, their avail­
ability and efficiency helped to cement UNIX as the operating system of 
choice for "free software" advocates. But the FSF's success was in some 
sense self-limiting. Partly this is because of the moral fervor underlying 
Stallman's approach-not all programmers found his strident libertarian 
attitude to be practical or helpful. Partly it was a marketing problem. 
"Free software" turned out to be an unfortunate label, despite FSF's ve­
hement attempts to convey the message that free was about freedom, not 
price-as in the slogan "think free speech, not free beer." 

But there was also a deeper problem in the all-encompassing nature 
of the GPL and particularly its "viral" clause. Stallman's moral stance 
against proprietary software clashed with the utilitarian view of many 
programmers, who wanted to use pieces of proprietary code along with 
free code when it made sense to do that, simply because the proprietary 
code was technically good and useful for a task. The GPL did not permit 
this kind of flexibility (or made it difficult to achieve, requiring a vague 
distinction between static and dynamic linking of code) and thus posed 
inconvenient constraints to developers looking for pragmatic solutions to 
problems. 

The Linux Operating System 

The history of Linux provides more insight into this phenomenon. Linus 
Torvalds, in 1990 a computer science student at University of Helsinki, 
strongly preferred the technical approach of UNIX-style operating sys­
tems over the DOS system commercialized by Microsoft.9 But Torvalds 
did not like waiting on long lines for access to a limited number of uni­
versity machines that ran UNIX for student use. And it simply wasn't 
practical to run a commercial version of UNIX on a personal computer­
the software was too expensive and also much too demanding for the lim­
ited PCs of the time. 

8 Free Software Foundation (1991). Emphasis added. There are several different modifi­
cations to these specific provisions, but the general principle is clear. 

9 "Task-switching" is one major difference between the twO systems that was of interest 
to Torvalds. UNIX allows the computer to switch between multiple processes running 
simultaneously. 
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In late 1990 Torvalds came across Minix, a simplified UNIX clone that: 
was being used for teaching putposes at Vrijc University in Amsterdarn_ 
Minix ran on PCs, and the source code was available. Torvalds installed 
this system on his IBM AT, a machine with a 386 processor and 4 mega­
bytes of memory, and went to work building the kernel of a UNIX-like 
operating system with Minix as the scaffolding. In autumn 199 ]  Torvalds 
let go of the Minix scaffold and released the source code for the kernel of 
his new operating system, which he called Linux, onto an Internet news­
group, along with the following note: 

J'm working on a free version of a Minix look-alike for AT-386 compUters . 
It has finally reached the stage where it's even usable (though it may not be, de­
pending on what you want), and I am willing to put ont the sources for wider 
distribution . . . .  This is a program for hackers by a hacker. I've enjoyed doing 
it, and somebody might enjoy looking at it and even modifying it for the i r own 
needs. It is still small enough to understand, use and modify, and I'm looking 
forward to any comments you might have. I'm also interested in hearing from 
anybody who has written any of the utilities/library functions for Minix. If you r 
efforts are freely distributable (under copyright or even public domain) I'd like 
to hear from you so I can add them to the system. (Torvalds 1999b) 

The response was extraordinary (and, according to Torvalds, mo.dy 
unexpected). By the end of the year, nearly one hundred people worldwide 
had joined the Linux newsgroup. Through 1992 and 1 993 the commu­
nity grew slowly. New users downloaded it, played with it, tested it in '·.r­
ious settings, and attempted to extend and refine it. Flaws surfaced in the 
form of bugs and security holes, while new features were continually 
added. Users submitted reports of problems they found, or proposed a fix 
and sent a patch on to Torvalds. Gradually, the process iterated and scaled 
up to a degree that just about everyone, including its ardent proponents, 
found startling. In 1994 Torvalds finally released the first official version 
of Linux (versio 1.0). The pace of development accelerated, with updates 
to the system being released on a weekly, or sometimes even daily, basis; 
today the operating system consists of more than thtee million lines 0 f 
code. 

This rapid growth is attributable to an extremely large and geog,-aphi ­
cally far-flung community. Indeed, the credits file for the original release 
names contributors from at least thirty-one different countries. In both 
the Free Software Foundation and Linux circles, as in most open source 
communities, there exist a latge number of moderately committed indi­
vidua�s who contribute relatively modest amounts of work and pa rtici­
pate irregularly, as well as a smaller but much more highly committed 
group that forms an informal core. A July 2000 survey of the open source 
community identified approximately twelve thousand developers work-
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ing on open source projects. Although the survey recognizes difficulties 
with measurement, it reports that the top 10 percent of the developers are 
credited with about 72 percent of the code-loosely parallel to the apoc­
ryphal "80/20 rule" (where 80 percent of the work is done by 20 percent 
of the people).10 Linux user/developers come from all walks of life: hob­
byists, people who use Linux or related software tools in their work, and 
committed "hackers"-some with full-time jobs, and some without. 

In both cases, the logic behind the process is both functional and be­
havioral. Development occurred largely through a game of trial-and-error 
by people embedded in the culture of a self-aware community. Over time, 
observers and participants (particularly Eric Raymond) analyzed the 
emergent process and tried to characterize (inductively for the most part) 
the key features that made the process work. Drawing largely on Ray­
mond's analysis as well as my own set of interviews, I propose seven key 
features common to development in successful open source projects. 

1. People pick important problems and make them interesting. Open source 
user-developers tend to work on projects that they judge to be important, sig­
nificant additions to software. There is also a premium for what in the com­
puter science vernacular is called "cool," which roughly means creating a new 
and exciting function, or doing something in an newly elegant way. There seems 
to be an important and somewhat delicate balance around how much and what 
kind of work is done up-front by the project leader(s). User-developers look for 
signals that any particular project will actually generate a significant product, 
not turn out to be an evolutionary dead end, but also contain interesting chal­
lenges along the way. 

2. Developers look for solutions to their own most pressing problems. Ray­
mond emphasizes that since there is no formal division of labor imposed on the 
process, open source developers are free to pick and choose: exactly what it is 
tbey want to work on. This means that they will tend to focus on an immedi­
ate and tangible problem (the "itch that needs to be scratched")-a problem 
that they themselves want to solve. The Cisco enterprise printing system (an 
older open source style-project) evolved directly out of an immediate prob­
lem-system administrators at Cisco were spending an inordinate amount of 
rime (in some cases half their time) working on printing problems. I I Torvalds 
(and others as well) sometimes put out a form of request, as in "isn't there some­
body out there who would waneta work on 'X' or try to fix 'y' problem?") The 

10 Ghosh and Prakash (2000). Specifically regarding Linux. as of spring 2000, there were 
approximately 90,000 registered Linux users, a large proportion of whom have pro­
grammed at least some minor applications or bug fixes, as well as a core of over 300 cen­
tral developers who have made major and substantial contributions (0 the kernel. See 
http://www.linux.org/info/index.html. 

1 1  bttp:llceps.sourceforge.net/index.shtml. 
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underlying notion is that in a large community, someone will find any particu­

lar problem of this sort to be an itch they actually do want to scratch. 
3. Reuse whatever you can. Open source user-developers are a lway s search· 

ing for efficiencies: put simply, because they are not paid directly for conuibu· 
tions, there is a strong incentive never to reinvent the wheel. An important ati� 
ditional point is that there is less pressure on them to do so. This is simply 
because in the open source environment they know with certainty that they '\vill 
always have access to the source code and thus do not need to r�-create a n)' 
tools or modules that are already available in open source. 

4. Use a parallel process to solve problems. If there is an important problem 
in the project, a significant bug, or a feature that has become widely desired, 
many different people or perhaps teams of people will be working on it-in 
many different places, at the same time. They will likely produce a number of 

different potential solutions. It is then possible for Linux to incorporate the best 
solution and refine it further. 

Is this inefficient and wasteful? That depends. The relative efficiency of mas· 
sively parallel problem solving depends on lots of parameters, moS[ of wtli.<.:h 
cannot be measured in a realistic fashion. Evolution is messy, and Ihis process 
recapitulates much of what happens in an evolutionary setting. What is dear is 
that the stark alternative-a nearly omniscient authority that can predictwhat 
route is the most promising to take toward a solution, without acruall y travel­
ing some distance down at least some of those routes-is not a realistic coun­
terfactual for complex software systems (and many other complex knowledge 
goods). 

5. Leverage numbers. The Linux process relies on a kind of law of la.rge 
numbers to generate and identify software bugs, and then to Ex them. Software 
testing is a messy process. Even a moderately complex program has a fUTIC­
tionally infinite number of paths through the code. Only some tiny proporri on 
of these paths will be generated by any particular user or testing program. As 
Paul Vixie (1999: 98) puts it, "the essence of field testiog is lack of rigor" lern­
phasis added). The key is to generate patterns of use-the real world exp�ri­
ences of real users-that are inherently unpredictable by developers. In the 
Linux process, a huge group of users constitutes what is essentially an ong()i ng 
huge group of beta testers. 

Eric Raymond (1999: 41) says, "Given enough eyeballs, all bugs are sh al­

low. Implied in this ohen-quoted aphorism is a prior point: given enough eye· 
balls and hands doing different things with a piece of software, more bugs �ill 
appear, and that is a good thing, because a bug must appear and be character­

ized before it can be fixed. Torvalds reflects on his experience over time that the 
person who cuns into and characterizes a particular bug and the person 'N he 
later fixes it are usually not the same person-an observationa l  piece of e vi­

dence for the efficacy of a parallel debugging process. 
6. Write code that others can understand and document it well. In a sllffi-
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ciently complex program, even open source code may not necessarily be trans­
parent in terms of precisely what the writer was trying to achieve and why. The 
Linux process depends upon making these intentions and meanings clear, so 
that future user-developers understand (without having to reverse-engineer) 
what functions a particular piece of code plays in the larger scheme of things. 
Documentarion is a time-consuming and sometimes boring process. But it is 
considered essential in any scientific research enterprise, in part because repHc­
ability is a key criterion. 

7. .. Release early, release often . .. User-developers need to see and work with 
iterations of software code in order to leverage their debugging potential. Com­
mercial software developers understand just: as well as do open source devel­
opers that users are often the best testers, so the principle of release early re­
lease ohen makes sense in that setting as well. The countervailing force in the 
commercial setting are expectations: customers who are paying a great deal of 
money for sohware may not like buggy beta releases and may like even less the 
process of updating or installing new releases on a frequent basis. 

Open source user-developers have a very different set of expectations. In this 
setting, bugs are more an opportunity and less a nuisance. Working with new 
releases is more an experiment and less a burden,I2 The result is that open 
source projects typically have a feedback and update cycle that is an order of 
magnitude faster than commercial projects. In the early days of Linux, there 
were often new releases of the kernel on a weekly basis-and sometimes even 
daily. 

Building the Open Source Economic Logic 

The open source process is precisely that-a process of production. The 
software it generates, useful and elegant as it may be in some cases, is ul­
timately a technical artifact that is an outcome of the production process. 
The obvious analogy is to the MIT study of lean production in auto man­
ufacturing, The Machine That Changed the World. The point is that the 
machine that changed the world was not a Toyota or any other kind of 
machine. It was a way of making things. And because its logic was es­
sentially generic, the argument was that it would soon extend beyond Toy­
ota, beyond the auto industry, and beyond Japan. 

To understand the open source logic of production, this section exam­
ines how open source communities grapple with two fundamental prob­
lems in this setting: how to solve coordination problems and how to man-

tl linux kernel releases are typically divided into "stable" and "developmental" paths. 
This gives users a clear choice: download a stable release that is more reliable, or a devel� 
opmental release where new features and functionality are being introduced and tested. 

P O L IT I C A L  E C O N O M Y  O F  O PE N  S O U R C E  193 

age complexity. On a less abstract level, this touches on a series of issues 
that range from who has the right to make decisions about t:he develop· 
ment of code, to who gets credited for what work, and how conflicts are 
resolved when they arise. 

Coordination Problems 

Authority within a firm and the price mechanism across finns are stan­
dard ways to coordinate specialized knowledge in a conventi onal system 
of property rights. Neither exists in an open source community, vvhere 
legal ownership is extremely fluid. A simple analogy from ecology sug­
gests what might happen over time as modifications accumula te along dif· 
ferent branching chains of software . Speciation-or what computer sci· 
entists call code-forking-seems likely. Lacking any constraints of formal 
ownership or copyright, and given the explicit freedom to I"nodify soft­
ware code in any way that a user finds desirable, the software should be 
expected to evolve into incompatible versions, and synergies in develop· 
ment should be lost over time. This of course is very much what happened 
to UNIX in the 1980s." And if ego is a primary dtterminana:: of ind i vid· 
ual behavior, this coordination prohlem is made even more a cute. When 
egos get damaged, why don't the owners of those egos walk .vvay frorn­
or even worse, try to undermine-the collective project? 

The explanation is not exclusively cultural/structural. Macroecon omic 
incentives connected to positive network externalities are part of the an­
swer. If developers think of themselves as trading innovation for others' 
innovation, they will want to do their trading in the most liq uid ma rket 
possible. I. Forking would only reduce the size and thus the liquidity of 
the market. Viewing software as an "antirival" good cteates a similar dy­
namic: the more open a project is and the larger rhe existing conununity 
of developers, the less tendency there will be to fork. This is because the 
potential forker faces a difficult problem: it becomes very h ard for the 
renegade to credibly claim that he or she could accumulate a more tal· 
ented and effective base of developers than already exists in the main code 
base. Operating with diminished resources, this forked development com­
munity could also never promise credibly to march the rate of innovation 
taking place in the primary code base. It could not use, test, and debug 
software as quickly. And as a result it could not provide as :emract i ve a 
payoff in reputation to its developers, even if reputation were shared out 

13 The next section explores this history in more derail. 
1.04 There is no trade in a formal economic sense, since anyone can .... 'ithdraw resources 

from the common pool without heing compelled to create anything of value and/or donate 
to the pool. 
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more evenly within the forked community. IS This is why "strategic fork­
ing," in contrast to the expectations of the Lerner and Tirole argument, 
makes little sense. And it is probably why there are no prominent exam­
ples of this behavior in the historical record of the community. 

Cultural and social norms do play a key role in influencing how these 
macro and microeconomic pressures play out.16 A prevalent norm assigns 
decision-making authority within the community. The key element of this 
norm is that authority follows and derives {rom responsibility. The more 
an individual contributes to a project and takes responsibility for pieces 
of software, the more decision-making authority that individual is granted 
by the community. In the case of Linux, Torvalds typically validates the 
grant of authority to "lieutenants" by consulting closely with them on an 
ongoing basis, particularly when it comes to key decisions on how sub­
systems are to work together in the software package. 

While relatively high levels of trust may reduce the amount of conflict 
in the system, complicated and informal arrangements of this kind are cer­
tain to generate disagreements. There is an additional, auxiliary norm that 
gets called into play: seniority rules. As Raymond (1998: 127) explains: 
"If two contributors or groups of contributors have a dispute, and the dis­
pute cannot be resolved objectively, and neither owns the territory of the 
dispute, the side that has put the most work into the project as a whole . . .  
wins. "'17 

But what does it mean to resolve a dispute "objectively"? The notion 
of objectivity draws on its own, deeper normative base. The open source 
developer community shares a general conception of technical rationality. 
Like all technical rationalities, this one exists inside a cultural frame. The 
cultural frame is based on shared experience in UNIX programming. 
UNIX was born in the notion of compatibility between platforms, ease of 
networking, and positive network effects.18 UNIX programmers have a 
set of common standards for what is "good code" and what is not-so-

IS Clearly there are parameters within which this argument is truc. Outside of those pa� 
cametees it could be false. It would be possible to construct a simple model to capture the 
logic, but it is hard to know-other than by observing the behavior of developers in the open 
source community-how to attach values to those parameters. 

16 Robert C. Ellickson (1991: 270) provides a compelling argument about the falsi1ia� 
bility of normative explanations. 

17 One interesting additional piece of evidence for these norms is what has happened 
when the cwo norms pointed in different directions. Raymond (1998: 128) recalls one such 
fight of this kind and says "it was ugly, painful, protracted, only resolved when all parries 
became exhausted enough . . .  I devoutly hope I am never anywhere near anYlhing of the 
kind again". 

18 Indeed, UNIX was developed in part to replace ITS (incompatible time 5hariog sys­
tem). The idea in 1969 was that hardware and compiler technology were getting good 
enough that it would now be possible to write portable software-to create a common 50h-
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good code (Gancarz 1995). These standards draw on pragmatism and ex­
perience-the UNIX "philosophy" is a philosophy of what works and 
what has been shown to work in practical settings over time. From a 
macro perspective, this is at least as important as the techn ical "alumni 
effect" that Lerner and Tirole emphasize on the microeconomic side. 

The Open Source Initiative codified this cultural frame by establishing 
a clear priority for pragmatic technical excellence over ideology or zeal­
otry (more characteristic of the Free Software Foundation) .  A cultural 
frame based in engineering principles (not anticommel'cial ideology) and 
focused on high reliability and high performance products gained muc h 
wider traction within the developer community. It also underscored the 
rationality of technical decisions driven at least in part by the need to sus­
tain successful collaboration-hence legitimating concerns a bout "main­
tainability" of code, "cleanness" of interfaces, and clear and distinct mod­
ularity (Tuomi 2000). The mastery of technical rationality i n  this setting 
is made clear in the creed that developers say they rely on- "let the code 
decide. " 

Leadership matters in setting a focal point and maintaining coordina­
tion on it. Torvalds started the Linux process by providing a core piece o f  
code. This was the original focal point. It functioned that way because­
simplistic and imperfect as it was-it established a plausible promise of 
creativity and productivity: that it could develop into something elegant 
and useful. The code contained interesting challenges and programming 
puzzles to be solved. Together, these characteristics attracted developers 
who, by investing time and effort on this project, placed a smart bet that 
their contributions would be efficacious and that there would eventually 
be a valuable outcome. 

In the longer term, leadership matters by reinforcing the cu ltural Dorms. 
Torvalds does, in fact, have many characteristics of a charismatic leader 
in the Weberian sense. Importantly, he provides a convincing example of 
how to manage the potential for ego-driven conflicts among very smart 
developers. Torvalds (1998) downplays his own impoctance in the story 
of Linux: while he acknowledges that his decision to release the code was 
an important one, he does not claim to have planned the whole thing or 
to have foreseen the significance of what he was doing oc wha t would hap­
pen: "The act of making Linux freely available wasn't some agonizing de­
cision that I took from thinking long and hard on it; it was a natural de­
cision within the community that I felt I wanted to be a part of." 

When it comes to reputation and fame, Torvalds is not shy and does 
not deny his status in any way. But he does make a compell ing case that 
he was not motivated by fame and reputation-these are things that sim­
ply came his way as a result of doing what he believed in.19 He continues 

19 The documented history, particularly the archived email lists, supports Torvalds on 
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to emphasize the fun and opportunities for self-expression i n  the context 
of "the feeling of belonging to a group that does something interesting" 
as his principle motivation. And he continues to invest huge effort in 
maintaining his reputation as a fair, capable, and thoughtful manager. It 
is striking how much effort Torvalds puts into justifying to the commu­
nity his decisions about Linux and documenting the reasons for deci­
sions-in the language of technical rationality that is currency for this 
community. Would a different leader with a more imperious attitude who 
took advantage of his or her status to make decisions by fiat have under­
mined the Linux community? Many in the community believe so (or be­
lieve that developers would exit and create a new community along more 
favorable lines).2o The logic of the argument to this point supports that 
belief. 

There do exist sanctioning mechanisms to support the nexus of incen­
tives, cultural norms, and leadership roles that maintain coordination. In 
principle, the GPL and other licenses could be enforced through legal 
remedies (this of course may lurk and constrain behavior even if it is not 
invoked). In practice, precisely how enforceable in the courts some aspects 
of these licenses are remains unclear (McGowan 2003; Merges 1997: 
1 15-36). The sanctioning mechanisms that are visibly practiced within 
the open source community are two: "flaming" and "shunning" (Ray­
mond 1998: 129). Flaming is "public" condemnation (usually over e-mail 
lists) of people who violate norms. "Flamefests" can be quite fierce in lan­
guage and intensity but tend ultimately to be self-limiting.2I 

Shunning is the more functionally important sanction. To shun some­
one-refusing to cooperate with them after they have broken a norm­
cuts them off from the benefits that the community offers. It is not the 
same as excludability: SOmeone who is shunned can still use Linux. But 
that person will suffer substantial reputational costs. They will find it hard 
to gain cooperation from others. They will have to incorporate on an on­
going basis their own work into a code base that they are no longer con­
tributing to in an active way. The threat essentially is to be leEr on your 
own to solve problems, while the community can and does draw on its 
collective experience and knowledge to do the same. This is clearly a 
strong disincentive to strategic forking, for example, but it also constrains 
other, less egregious forms of counternormative behavior (such as ag­
gressive ego self-promotion). 

20 Examples of this process are in my forthcoming book. 
21 The intensity seems to be self-limiting. in part because developers understand very well 

tbe old adage about sticks and stones vs. words. 
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problems of Complexity 

To design robust, complex software is a formidable task. 'fcsti"b' debug­
ging, and maintaining code is generally even harder. As thIS is " task tl", 
needs be divided, the standard industrial response to increasing complex­
ity has been to organize labor within a centralized, hierarchical struc­
ture-namely, that of a firm. The firm then manages complexity through 
formal organization and explicit decisional authority.22 

Certainly with complex knowledge goods in particular, this is a very 
imperfect solution. In The Mythical Man-Month (1975), a classic study 
of the social and industrial organization of programming, F reder ick 
Brooks noted that when large organizations add staff resources to a soft­
ware project that is behind schedule, the project typically faUs even fur­
ther behind schedule. He explained this with an argument that is \lOW 
known colloquially as Brooks' Law. As you raise the number of pro­
grammers on a project, work performed scales linearly (by a factor n), but 
complexity, communication costs, and vulnerability to error sea les geo­
metrically by a factor of n squared. This (following Becker and Murphy 
1992) inheres in the logic of the division of labor for complex kn owledge 
goods. In software the practical manifestation is simple: the number 01 
potential communications paths and interfaces between developers I j  USt 
as between the pieces of code they write) increases exponentially as the 
number of developers increases linearly. How does the open source 
process manage the implications of this "law" among a ge�raphica III' 
dispersed community that is not subject to hierarchical command a nd 
control? 

Eric Raymond (1999: 30) draws a useful but too stark contrast between 
"cathedrals" and "bazaars" as icons of organizational srructure. Cathe· 
drals are designed from the top down, built by coordinated tea rns 'v ho 
are tasked by and answer to a central authority. Open source projects 
seem to confound this hierarchical model. Linux appears, at least on fi rst 
glance, to be much mare like a "great babbling bazaar of different agen­
das and approaches." But there has evolved in Linux a clear hierarchy of 
decision-making authority, where a decision pyramid leads from the dis­
persed developer base up through trusted lieutenants who ha ve author ity 
over particular parts of the code, and ultimately to Linus Torv.lds, whose 
decisions are in a sense " final." This hierarchy was put in place in the m id-
1990s, precisely in response to the growth of the project beyonrl the point 
where Torvalds could realistically manage the complexity on his ovvn. 

II Of course organizarion theorists know that a lor of management goes on in the in:t'er­
stices of this structure, but the structure is still there (0 make it possible. 
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Programmers explain this with the sly phrase, "Linus doesn't scale." In 
practice, a great deal of his authority is now devolved down rungs of the 
hierarchy and decisions made at those levels in effect bear his imprimatur. 
There is more hierarchical authority here than the popular image of a 
bazaar captures, although it is remains authority that rests on something 
other than corporate command and control or the power of money. 

The Linux decision-making system is just one example of pragmatic, 
experimental adaptations to this problem. In fact, open source commu­
nities manage complexity in diverse ways. Consider the case of the Berke­
ley Software Distribution (BSD) model.23 In BSD, typically, a relatively 
small committed team of developers writes code. Users may modify the 
source code for their own purposes, but the development team does not 
generally take "check-ins" from the public users, and there is no regular­
ized process for doing that. Apache, in contrast, takes in contributions 
from a wider swathe of developers who rely on a decision-making com­
mittee that is constituted according to formal rules, a de facto constitu­
tion. The Perl scripting language relies on a "rotating dictatorship" where 
control of the core software is passed from one member to another inside 
an inner circle of key developers. 

These cases differ from Linux, where the public or general user base can 
and does propose check-ins, modifications, bug fixes, new features, and 
so on. There is no formal distinction between users and developers on 
Linux archive sites. There are essentially no institutional barriers to entry 
to the debugging and development process. This is true in part because of 
a common debugging methodology and in part because when a user in­
stalls Linux, the debugging/developing environment comes with it (along 
with the source code, of course). Some users engage in "impulsive de­
bugging" -fixing a little problem (shallow bug) that they encounter in 
daily use; while others make debugging and developing Linux a hobby or 
vocation. The key to managing the level of complexity within the soft­
ware itself, is modular design. A major tenet of the UNIX philosophy, 
passed down to Linux, is to keep programs small and unifunctional ("do 
one thing simply and well"). A small program will have far fewer features 
than a large one, but small programs are easy to understand, are easy to 
maintain, consume fewer hardware system resources, and-most impor­
tantly-can be combined with other small programs to enable more com­
plex functionalities. 

The technical term for this development strategy is "source code mod­
ularization." A large program works by calling on relatively small and 
self-contained modules. Good design and engineering is about limiting 
the interdependencies and interactions between modules. Programmers 

23 There are now several BSD projects, which I discuss in detail in my forthcoming book. 
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working on one module know two things: that the output of their mod­
ule must communicate successfully with other modules, and that (ideally) 
they can make changes in their own module to debug it or improve its 
functionality without requiring changes in other modules, as long as they 
get the communication interfaces right. 

This reduces the complexity of the system overall because i t  limit s  the 
reverberations that might spread out from a code change. Obviously, it is 
a powerful way to facilitate working in parallel on many different parts 
of the software at once, since a programmer can control the developlTIent 
of a specific module of code without creating problems for other pro­
grammers working on other modules. It is notable that one of the major 
improvements in Linux release 2.0 was moving from a monolithic kernel 
to one made up on independently loadable modules. The advantage, ac­
cording to Torvalds (1999b: 108), was that "programmers could work on 
different modules without risk of interference . . .  managing people and 
managing code led to the same design decision. To keep the number of 
people working on Linux coordinated, we needed something like kernel 
modules. "  

Torvalds' implicit point is simple: these engineering principles are 
important because they reduce organizational demands on the sociall 
political structure. In no case, however, are those demands reduced to 
zero. This is simply another way of saying that libertarian and self­
organization accounts of open source software are frankly naive. The for­
mal organization of authority is quite structured for larger open source 
projects. Torvalds, as noted, sits atop a decision pyramid as a de facto 
benevolent dictator. Apache is governed by a committee. 

How Do They Resolve Conflicts? 

Anyone who has dabbled in the software community recognizes that a 
large number of very smart, highly motivated, self-confident, and deeply 
committed developers trying to work together creates an explosive mix. 
Conflict is common, even customary in a sense. It is not the lack of conflict 
in the open source process but rather the successful management of sub­
stantial conflict that needs to be explained-conflict that is sometimes 
highly personal and emotional as well as intellectual and organizational.24 

Eric Raymond (1998: 79-137) observes that conflicts center for the 

24 Indeed, this has been true from the earliest days of Linux. See. for example, the e-mail 
debate between Linus Torvalds and Andrew Tanenbaum (1 992: 221-51). Torvalds opens 
the discussion by teIling Tanenbaum, "You lose," "linux still beats the pants off minix in al­
most all areas," "your job is being a professor and a researcher: That's one hell of a good 
excuse for some of the brain-damages of minix." 
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most part on three kinds of issues: who makes the final decision if there 
is a disagreement about a piece of code; who gets credited for precisely 
what contributions to the software; and who can credibly and appropri­
ately choose to fork the code. Similar issues of course arise when software 
development is organized in a corporate setting. Standard theories of the 
firm explain various ways in which potential conflicts are settled or at least 
managed by formal authoritative organizations.2s 

The open source community prefers to settle major con/licts through a 
"battle to consenSllS." Programmers devote an extraordinary amount of 
time and energy to this process, trying to convince each other that there 
are firm technical grounds for preferring one solution or development 
path to another. It doesn't always succeed-in part because the technical 
criteria onen are not definitive, and in part because personalities get in the 
way. At that point, leadership takes on a much more important role in 
conflict resolution. Of course it is a style of leadership that has to justify 
itself and its decisions to skeptical, independent-minded followers who 
are free to break away if they so choose. 

Linux, in its earliest days, was run unilaterally by Linus Torvalds. Tor­
vald's decisions were essentially authoritative. As the program and the 
community of developers grew, Torvalds delegated responsibility for sub­
systems and components to other developers, who are known as "lieu­
tenants. 11 Some of the lieutenants onward�delegate to "area J, owners who 
have smaller regions of responsibility. The organic result is what looks and 
functions very much like a hierarchical organization where decision mak­
ing follows fairly structured lines of communication. Torvalds sits atop 
the hierarchy as a benevolent dictator with final responsibility for man­
aging conflicts that cannot be resolved at lower levels. 

Torvald's authority rests on a complicated mix. History is a part of 
this-as the originator of Linux, Torvalds has a presumptive claim to 
leadership that is deeply respected by others. Charisma in the Weberian 
sense is also important. It is notably limited in the sense that Torvalds goes 
to great lengths to document and justify his decisions about controversial 
matters. He makes admissions that he was wrong. It is a kind of charisma 
that has to be continuously re-created through consistent patterns of be­
havior. Linux developers will also say that Torvald's authority rests on its 
"evolutionary success." The fact is, the "system" that has grown up under 
his leadership worked to produce a first-class outcome, and this in itself 
is a strong incentive not to fix what is clearly nOt broken. 

Ultimately, decisions to accept Torvalds' authority can be traced back 
to definable incentives-but the incentives themselves depend heavily on 
the social structure created by the GPL license and by the constructed au-

25 McGowan (2003) provides a good summary discussion. 
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tbority of the leader. Conflict is expected; indeed it is normative! y sanc­
tioned. When an argument ends, as it is also expected to do at some poinl, 
the loser has essentially tbree options. He or she can accept the decision 
and move on, drop her involvement in the project, or fork rhe code. 

If the decision is to drop out of the project, the opportunity to accrue 
reputation and affect future decisions about the evolution of the project 
is lost. The community may lose the involvement of a parricular i ndivi d­
ual, but not more than tbat (if it is an important individual, obviously the 
leader has strong incentives to try to heal the wound). The central deci­
sion between the other alternatives, to accept the decision or to for� the 
code, depends in some final sense upon the calculations that I discussed 
under the subheading "Coordination Problems" above. The open sour ce 
development process builds momentum as it grows. The larger an. d more 
open a project, the higher the threshold for a rational deci,ion 10 f"'k dle 
code. The network externalities in the technology have es,enlial ly 1;.,<'11 
implanted into the social structure that surrounds it. 

Conclusion: Some General Lessons about Political Economy 
on tbe Net 

Ultimately the intriguing question about open source is how this distinc­
tive process of knowledge production and coordination impacts other 
realms of the twenty-first-century political economy. The key concepts­
user-driven innovation that takes place in a parallel distributed setting, 
distinct forms and mechanisms of cooperative behavior regulated by 
norms and governance structures, and the economic logic of "antiriva l" 
goods-are generic enough to suggest that software is not the on I y pia ce 
where experiments with open source-style systems could flourish . To get 
to some of the more general implications, there are two myths that Ii rst 
need to be discarded. 

The first myth, a surprisingly common conception in tbe general media, 
sees open source basically as amusement for enthusiasts; a game of ef­
fortless fun among like-minded hobbyists. Some people like to wri te code: 
give them a neutral and high bandwidth pipe to communicate and they 
will get together with other people who feel the same and write code to· 
gether. Imagine a simple analogy: if all the model train enthusiasts in the 
world could join their tracks together through the Internet, they wou Id 
surely build a train set just as elaborate as Linux. Nobody has to tell them 
how to do this, and surely nobody has to pay them; it's a labor of love. 
And since everyone basically feels the same way, there is really not bing to 
argue about. 

The macro part of this story is either unarticulated or naively wrong. 
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Like-minded or not, participants in the open source process argue mOre 
or less continuously, and about both technical and organizational issues. 
These arguments are often intense and emotional. Conflict is not unusual; 
it's endemic and in a real sense inherent to the open source ptocess. lf open 
source software were simply the collective creation of like-minded indi­
viduals who cooperate easily because they are bound together by semire­
ligious beliefs, there would be little disagreement in the process and little 
need for conflict resolution among developers.2• 

The micro part of this story then shades off into assumptions about al­
truism. If there is no real mechanism for conflict resolution, then the " hob­
byists" must not only be acting for personal satisfaction. They would have 
to be acting in an explicitly prosocial way, and doing things that others 
want for the sake of the act itself. This would be altruism. To act selflessly 
in this setting would be to write and contribute code for no apparent com­
pensation of any sort, other than the personal gratification that comes 
from doing something that helps someone else. 

But the evidence confounds any straightforward version of this argu­
ment. If altruism were the primary driving force behind open source soft­
ware, no one would care very much about who was credited for particu­
lar contributions. It wouldn't matter who was able to license what code 
under what conditions.27 Certainly people help each other in open source 
for the sake of helping-as elsewhere in human life, one of the ways peo­
ple express their values and identities is in the act of providing help. 
Richard Stallman's original manifestO likened the act of sharing code to 
neighbors helping each other to put out a fire. But neighbors know each 
other; they live next to each other over time; a fire next door to my house 
threatens my house directly; and I have reason to expect reciprociry from 
my neighbor at some time in the future. The geographically distributed 
and relative anonymiry of the Internet makes altruism a dicier proposi­
tion. There is in fact important evidence against the prevalence of altru­
istic behavior on the Internet, even in settings (such as Peer to Peer net­
working) where there are zero or very small possible costs to making 
contributions (Adar and Huberman 2000). 

There is another, essentially pragmatic reason to steer clear of altruism 
as a principal explanation. This has more to with the current discourse in 
particular segments of social science, where altruism is a highly loaded 
term. For better or for worse, arguments about altruism invoke an intel­
lectual apparatus that places altruistic behavior in opposition to self-

26 For example, see " After the Microsoft Verdict" in The Economist (2000). 
27 Popular media ohen portray the open source community in this light but fail to ac­

count for the fact that many "beneficiaries" of this altruism (aparr from the developers them­
selves) are major corporations that use Linux software. 
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interest. This can quickly become an unproductive discussion, where peo­
ple argue about whether or when it makes sense to redefine self-interest 
SO that it can accommodate a desire to do something solely for someone 
else. In other words, should individual utiliry functions include 3 term for 
the welfare of another? These are important issues, but they don't need to 
settled or even really engaged for the purpose of understanding open 
source. By sidestepping this particular aspect of the debate, we can focus 
more cleanly and directly on what mix of individual motivations are at 
play, including (but clearly not limited to) a desire to do something that 
increases the utiliry or benefit to others. 

The second myth goes under the heading "self-organization," a phrase 
that has become trendy in both popular and scholarly studies of Internet 
communities. In the context of political communiry I don't like this term 
and the reasoning it sometimes represents, for two reasons. The first rea­
son is that self-organization is used too often as a placeholder for an un­
determined or underspecified mechanism. When used this way, self­
organization becomes a euphemism for "I don't reaUy understand the 
mechanism that holds the system together." Better-specified notions of 
seU-organization build On the proposition that order arises endogenously 
out of the local interactions among individuals. Here self-organization 
simply is being used in contrast to overarching authoriry or governaDce­
a useful comparison. But that does not relieve the obligation to explain 
how those local interactions actually add up to 'global' order. They do not 
always do so. We know from simple observation that not all groups of 
programmers 'Iself-organize" into open source communities-Microsoft 
programmers certainly don't-and in fact open source communities still 
represent the exception rather than the rule. Neither the low transaction 
costs of a network nor the so-called law of large numbers can solve this 
problem by itself. There is something more than just the motivations and 
interactions of individuals, something else in the social structure that is 
autonomous and needs to be uncovered on its own terms to understand 
open source. 

The second and probably more important reason I shy away from the 
heading "self-organization" has to do with normative peculiarities of the 
discourse that it prompts. Self-organization often evokes the clheerful feel­
ing of a "state of nature" narrative, a story about the way things would 
naturally evolve if the "meddling" hands of corporations and J-awycrs and 
governments and bureaucracies would just stay away. Of course those 
non-self-organized organizations have their own narratives, which por· 
tray the state of nature as a chaotic mess. But the whole premise is faulry. 
To pose two state of nature narratives against each other creates a battle 
of assumptions, a tournament of null hypotheses, which is not produc­
tive. The underlying presumption-that there is in fact a state of nature 
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without human agency-is even more damning to the discourse when we 
are talking about something like software code or knowledge production 
more generally. The coexistence of very different production processes 
and community structures in software simply illustrates the general point 
that there is no state of nature on the Internet. Knowledge does not want 
to be "free" (or for that matter, owned) more than it wants to be anything 
else-instead, it is people and institutions that want knowledge and the 
property rights around it to be structured in a particular way (Brand 
1995). There is a simple but profound practical agenda here: we are going 
to be creating lots of new things in this technological space, and we can 
organize the creation of those things however we want. 

This is social constructivism at its core, pitting different social COn­
structivist narratives against each other (instead of against an imaginary 
state of nature) .  And this represents an opportunity since a technologi­
cally created space like the Internet makes power easier, not harder, to vi­
sualize. Lawrence Lessig's (2000) gloomy perspective notwithstanding, I 
believe that "code" is in fact more transparent than lots of other "archi­
tectural" features that shape traditional political spaces. Put simply, the 
implications of what we build for power relations are easier to analyze 
when it rests in software code, than when it is buried in layers of tradi­
tion, language, historical practices, and culture. We don't really need a 
Michel Foucault for the Internet in the same way as we needed him for 
other social settings because the architecture of the Internet is ultimately 
more visible. To hide behind the notion of self-organization short circuits 
that very important discussion. 

So what then are generalizable principles of organization in open 
source? The answer to this question is embedded in a fundamentally dif­
ferent notion of properry rights with which the open source movement is 
experimenting. The core notion of property in a modern market econ­
omy is the right to exclude, according to terms that are specified by the 
owner.2• (In some formulations of international relations and economic 
"history," the sovereign state's core function is to secure those rights, 
and the medieval-to-modern transformation rests on that move) (Ruggie 
1993; North 1990). Open source simply inverts this foundational notion 
of property rights, so that ownership now becomes the right to distribute, 
not exclude, and to do so with the only significant constraint being that 
the owner cannot constrain the freedom of others to do as they wish 
with the product. This has enabled a production process that is analogous 
to the end-to-end architecture of the Internet. It builds a technological and 
social commons that drives participation to it and appears to generate a 
level of distributed innovation that at least on the face of evidence ftom 

28 For more complicated versions of [his idea, see Ostrom (1990). 
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market share can be more rapid and more efficient than innovation that 
is incentivized within traditional proprietary software firms _ 

This is not a unique phenomenon. Similar conceptions of property 
rights characterize other important parts of human life . Modern rei igious 
traditions are increasingly "owned" in the Same way. Consi det the ques­
tion, what does a rabbi own? Clearly a rabbi doesn't own a tradition in 
rhe sense that he or she can exclude you from taking a piece of it a nd re­
combining it with pieces of other traditions, religious or otherwise, in 
ways that suit your own purposes. In practice people now modify, cus­
tomize, recombine, and redistribute religious traditions in m uch the Same 
way as they do open source software. This obviously changes the basis of 
the rabbi's power and leadership role in the community. Like Torvalds 
with Linux, leadership is certainly charismatic but it is als 0 powerfully 
contingent on constant demonstrations of competence and judgment. If 
power is at least partly a story about assymetrical interdependence, then 
it is notable that leaders in these kinds of communities are a t least as de­
pendent on followers as the other way around. 

Similar questions arise in the realm of copyright and the vvays in which 
it is being reconfigured for the digital era. Leave aside property funda­
mentalists who believe that the right to exclude is a moral co nsequence of 
having created something. Copyright then is simply a social bargain made 
on familiar pragmatic grounds: legislate some excludability i n order to in­
centivize people to create but as little excludability as necessary because 
it inefficiently limits distribution once the digital (and thus infinitely re­
distributable) good has been "made. n Until recently the deha tes about the 
terms of the bargain really were debates on the margins. No""v technology 
has placed the fundamental terms of the bargain up for grabs. Napster (as 
a business model, not a technology per se) was built on a completely dif­
ferent set of assumptions about incentivizing creativity with money and 
facilitating distribution. The courts cut off that experiment before the 
assumptions could be fully tested. There will be other expe riments. The 
open source movement is one, and it is ulrimately a much bigger experi­
ment in the same kind of logic. The critical point is that the core as­
sumptions behind the copyright bargain could be shown to be faulty in 
some very central facets of human creative and ptoductive processes. If 
that happens, then the underlying notions of property righ 1:5 could shift 
dramatically simply because there is very little to anchor them in place, 
except utilitarian calculations about what works. 

A shift in property rights transforms some of the founda tional princi­
ples of communities and cooperative relationships. Consider, for example, 
the mainstream literature on international regimes, which conceptualized 
international institutions principally as means to reduce transactions costs 
so that international relations could in some settings get: closer to a 
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Coase-sryle equilibrium. (Ironically, the first generation of business liter_ 
ature about e-commerce and so on has followed a similar trajectory.) But 
of course low transaction costs are only one ingredient in the Coase the­
orem. The other is secure property rights. My argument here simply is that 
shifting foundations of pro perry rights can and will likely destabilize the 
uCoasian" foundations of existing cooperative arrangements, and possi� 
bly in more raclical ways than do changing transaction costs. It seems that 
the transition to a new set of "stable" properry rights regimes (if that tran­
sition is ever really complete in a meaningful sense) would be the tricki­
est part to navigate-at least according to Coase. And it seems likely to 
me that we will be living through such a transition for at least the next 
decade. 

Think then about some plausible consequences for international orga­
nization as One example of what this may mean in practice.29 For much 
of the twentieth century, international organizations (lOs) could claim a 
special normative status because of their pluralist nature. By including 
representatives from all or nearly all states, and sometimes on a (nomi­
nally) equal basis, the policies that lOs promoted and the "truths" or bod­
ies of "consensual knowledge" that they espoused acquired a clistinctive 
legitimacy. The challenge for lOs is that the distinctiveness is going away. 
Pluralism at many different levels is being enabled and powered by the 
revolution in communications technologies, and more fundamentally by 
the alternative conceptions of pro perry they engender, that is reducing the 
marginal COSt of adding one more voice toward an asymptote of zero. In­
ternational politics of course is not heading toward one big pluralist so­
ciery where anyone can be part of any organization Or communiry. But 
the default position is, indeed, changing-as the active choice becomes a 
matrer of whom to exclude rather than whom to include. As more inclu­
sive and pluralist organizations grow up in the space of international pol­
itics and economics, lOs themselves will come to look less special, and the 
legitimacy they have drawn from that special status will dissipate. 

The same driving forces are chipping away at rationalllegal authoriry 
manifested in large multifunctional bureaucracies, in a way that Max 
Weber might well have appreciated. It is difficult to see reinforcemenr of 
the bases of support for large bureaucracies as a way of organizing eco­
nomic life in the future. Increasingly, a parallel phenomenon finds its way 
into political life as well. I think it is easy (particularly after the dot com 
bust, which ultimately was a financial market event, not a technological 
or social event) to underestimate the broad importance of organizational 
models that have created in the last fifteen years a massive technological 
revolution that now is on the verge of becoming a way-of-life revolution 

29 Some of these ideas I have drawn from a previous argument. See Weber (2000). 
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as well. Open source is just one example. Bureaucratic organizations did 
not achieve this. Flexible networks (often but not always fed by venture 
capital channels) clid (Saxenian 1994). 

The success of network organizing principles in economic settings is 
starting to work its way more deeply and broadly into other aspects of so­
cial and political life as well. Open source demonstrates th. "vay in 'Which 
it is possible for an increasingly large number of actors, both public and 
private, CO enter the contest for control over the chann els by which tech­
nical expertise (or claims of expertise) flow. Consider as another indica­
tor of this trend new demands on, and ambitions by, co rpora tions a s well 
as NGOs to be political acCOrs in a primary and self-consciou s sense.  The 
struggle for legitimacy in global politics is at least in part a story a bout 
who or what will be seen to solve problems. Large multinational firms 
understand this point well. Nike is now repositioning itself, quite delib­
erately, as a human rights organization. Royal Dutch Shell proposes to 
become an environmental organization; Monsanto, a global food an d nu­
trition organization. Mutual funds with "green" or "social justice" crite� 
ria for investments now control around 1 0  percent of mana ged funds in 
Annerica. 

I think about this ongoing process as a kind of dis.ggrega tion of legit­
imacy. And I think this disaggregation and spreading of clai ms on legiti­
macy around to a variery of unexpected and unlikely actors is set to con­
tinue. This works to the disadvantage of traditional lOs. The United 
Nations in particular and the World Bank as well have been trying to 
reach out to nongovernmental organizations and other nonstate actors 
over the past decade, to reaggregate under their own roofs some of the le­
gitimacy that has leaked outside. But the structures, ideologies, and his­
torical legacies of lOs are mostly a burden rather than an asser in that 
process. Legitimacy can stay disaggregated for a very long tin.e. The com­
muniry that builds Linux is as "real" as is Microsoft or any other propri­
etary software company. When they meet within markets, di fferent orga­
nizational forms often misunderstand how to dea I with eacn other. 

Markets and banlefields are similar in that way, as the events of Sep­
tember 1 1 , 2001, make clear. To conceptualize war as a bargaining prob­
lem between two discrete and similarly struccured actors (t he rnai n dif­
fetences were theit respective power and preferences) was an analytic 
convenience for international relations scholarship at the end of the twen­
tieth century, but it assumed far too much. The deeper difference lies in 
how organizations are structured and how that complicates setting the 
terms of their interaction. 

This problem I refer to in shorthand as the problem of interface between 
networks and hierarchies. When he was secretary of state in the Nixon 
administration, Henry Kissinger famously asked, "When I call 'Europe' 
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who answers the phone?" Behind this glib comment lies a profound the­
oretical issue and a very practical set of questions for governments, cor­
porations, and other organizations. What Kissinger really was asking is 
this: How does a hierarchically structured government (the United States) 
deal effectively (communicate with, cooperate with, or compete with) a 
powerful institution that is quite differently structured? Take this one step 
of generalization further and the question becomes, what are the dynam­
ics of a relationship between a hierarchy and a network? For several years 
now the United States has been fighting an undeclared war against ter­
rorist organizations al-Qaeda and others. Now we have de facto declared 
war on them. But the declaration of war is a social convention that has 
grown up between national governments. One state can declare war on 
another and the other can declare war back. Each makes demands on each 
other; their ambassadors meet; they try to negotiate an end to violence; 
they bargain and fight and then sign a treary. It is a gruesome repertoire, 
but both sides undecstand how the game is played and what their roles 
are going to be in that game. 

Now in the wake of September 1 1  a national government, perhaps the 
largest and most hierarchical national government on the planet, declares 
war on a network. That network certainly has committed an act that we 
call war against the United States. But it makes no explicit demands on 
us. In fact it does nOt even announce itself as the attacker. How do you 
bargain with an enemy that hides and doesn't tell you what it wants? It is 
a comforting fiction that Osama Bin-Laden is the equivalent of a presi­
dent or a king, but it is only a fiction. Loosely coupled, cell-like structures 
act sometimes in coordination and sometimes not. They have a life cycle 
measured in scores of years because they do not depend on the leadership 
of one person or a conventional structure of succession. 

Networks really are different in profound ways. The hard part is man­
aging the interface, where the network and the hierarchy meet-whether 
that be in a cooperative relationship, a competitive relationship, or-in 
the case at hand after September I I -an explicitly hostile and conflictual 
relationship. The U.S. government is going to have to figure out this prob­
lem as it goes along. Social scientists may have much to learn from ob­
serving, and from comparing this problem to what we know in other 
realms. In fact, some of the practical business implications of this seem­
ingly simple question about networks and hierarchies have been front and 
center for the open source community-as is evidence that there are no 
clear answers. In 2001 Microsoft essentially declared war on open source 
software. Now remember that (for better or for worse) Microsoft is one 
of the most profoundly successful organizations on the planet when it 
comes to strategy. It has an extraordinarily well-honed system for man­
aging its relationships with other corporations (too successful by some ac-
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counts). It is just as expert and nearly as successful in managing its rela­
tionships with governments-in many ways, the business equivalent of 
U.S. hegemony. 

But Microsoft has absolutely no idea how to manage a relationship, 
even an intensely hostile one, with the open source software community. 
You can't buy it; you can't drive it out of business; you can't "hire away" 
the talent; and you can't really tie it up in the courts. The glib version of 
this point would be to say, "When Microsoft calls Linux (even to issue 
threats, for example) who answers the phone?" In fact the question makes 
no sense; it presupposes a structural configuration of an organization that 
is not true of many networks and certainly not of the Linux community. 
Microsoft could easily buy Red Hat or drive it out of husiness in some 
other way if it wanted to. This would be the equivalent of the U_S. occu­
pying Afghanistan. It complicates the life of the network but by no means 
undermines it. 

Of course relationships between networks and hierarchies are not nec­
essarily hostile. Just as Microsoft is trying to figure out the dynamics of 
conflict with the open source community, IBM has made a major com­
mitment to cooperation with that community. Royal Dutch/Shell 1m the 
context of the Brent Spar affair) tried determinedly to manage a conflict­
ual relationship with Greenpeace; just as determinedly, Shell is now try­
ing to develop cooperative relationships with networked NGOs. 

The general point is simply this. One of the key government policy and 
business strategy questions for the next decade is, how do hierarchically 
structured organizations (like large governments or corporations) d,velop 
and manage their relationships with network organizations? Put differ­
ently, there exists no strategy template for how to understand the inter­
face and build relationships between hierarchies and networks. People 
and organizations are figuring this out as they go along, through trial and 
error. And the problem is not going away anytime soon. Institutional so­
ciologists particularly have developed a powerful body of theory about 
isomorphism, detailing some of the pressures driving organizations that 
are connected to each other in highly dense relationships to change so that 
they look more like each other structurally (Dimaggio and Powell 19 91) .  
This body of theory will likely prove itself quite useful in the longer term. 
But in the medium term isomorphic pressures are just that-pressur,s, not 
outcomes. It is important to get away from the fiction that national gov­
ernments and big companies are all going to become networked organi­
zations in the foreseeable future. They won't. And terrorist organizations 
are not soon going to become hierarchical structures with clear lines of 
command, ambassadors, and physical capitals. The reality is more com­
plicated: both will coexist and have to find ways to relate to each other. 

I am certain that some of the most interesting processes in international 
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politics and business over the next decade are going to take place at the 
interface between hierarchies and networks, rather than solely within ei­
ther one. And if I am correct in my claim that the open source process rep­
resents a distinctive form of political economy, then the places where the 
"open source economy" meets the "traditional," ('proprietary" economy 
will be places of great creativiry and interest from the perspective of so­
cial, organizational, and economic thought. 
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Designin g Informa tion Resource s for 

Transbo undary Conflict Early Warnin g Networks 

HAYWA R D  R .  A L K E R  

THIS CHAPTER REVIEWS and reflects on design considerations rela ted tC> 
the development of partly computerized information resources intend". 
to be useful for early warners of impending, potentially violent, inter­
group conflicts.' The early warners in question-most typically tltose ,;­
sociated with the London-based Nongovernmental Organizations INGO;) 
International Alert (IA) and the Forum on Early Warning and Early F.,­
sponse (FEWER)-were, and are, committed to transboundary coopera­
tion in the prevention, or amelioration) of violent intergroup conflicts. Te:» 
this end, the design and prototype development of a set of informatiofa 
systems was undertaken by the Conflict Early Warning Systems I CE\VS) 
research project2 of the International Social Science Coone il, . PHii­
headquartered confederation of global, regional, and national social sci­
ence associations and agencies. From its inception, CEWS's job was see� 
as developing small, networkable, extensible informati on systems Ibtl:;: 
could be helpful for partly decentralized, modestly resourced network, ')£ 

1 I wish to thank Kwnar Rupesinghe. Lincoln Bloomfield. Elise Boulding, Karl Deutsch=,", 
Ernst Haas. Dwain Mefford, Marvin Minsky, Thomas Schmalberger, Herbert Slm on, and 
Stephen Touimin for their especially important contributions to my understandIng of this 
topic, without holding them in any way responsible for what I ha.ve chosen herr to say. The 
editors of dus volume, Robert Latham and Saskia Sassen, bave also had a matenaI impact::. 
of the improvement of my text. 

1 The work in question-covering a time period from 1992 through 2000, and repond 
on in Alke� Gur� and Rupesinghe. eds. (2001 )-was principally funded by the Carr.egie 
Corporation of New York, in grants to the School of International Relations� including ItS 
Center for International Studies, at the University of Southern California (USC).1he author:­
of the present chapter was the principal investigator of several Carnegie grams and (0-
principal invesrigator of a related grant from the Annenberg Cenrer for Communlca tionsac::: 
USC. Throughout its formal existence (December 1992-May 19991. the CEW'S proj ect was­
coordinated by Alker, with Kumar Rupesinghe as his Co�coold.in3tOr. For much of thi, pe­
riod, Rupesinghe was secretary�general of IA andlor chair of the FEWER supervisory com­
mittee. For more details, see the preface and the first two chapters of Alker, GUlf, and Ru­
pesinghe (2001). 
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future early warners in regional and lor global collective security organi­
zations and related NGOs, such as IA or FEWER. 

CEWS was a novel, practically oriented attempt to merge organiza­
tional information processing research paradigms with newer, network­
oriented information technologies. In that merger, it turns out that his­
torically and hermeneutically oriented philosophies of inquiry associated 
wirh thinkers such as Jurgen Habermas have important resonances with 
the practical concerns of information systems designers working in com­
putational traditions familiar to followers and reformulators of the work 
of Herbert Simon. 

Such reSonances can potentially shield against the tendency to apply 
early warning capacities to automated systems that reinforce "closed 
worlds" politics (Edwards 1996). That is, the CEWS project could be 
viewed as computationally linked, open systems design research seeking 
to enhance the conflict-relevant, historical information-handling capacity 
of human-centered complex adaptive systems, and to mitigate the closed 
world tendencies of North American automated early warning systems 
deployed in advanced domains of militaty surveillance, ballistic missile 
"shields, I, and "smart weaponry." 

Also at stake in this chapter-and central to the concerns of this vol­
ume-is the question of how knowledge networks can be designed that 
are inherently dynamic, interactive, and potentially transformative. One 
way to do so, as I will show, is to create knowledge spaces for rewritable 
and contestable interpretations and histories of conflicts. 

I will begin with a brief sketch of the historical and intellectual context 
out of which CEWS emerged as a viable pilot project. 3 This will be fol­
lowed by an exploration of the heuristic logics that guided the design 
process, a consideration of the conceptual underpinnings of open system 
design, and an examination of the relevance of historical and hermeneu­
tical philosophies. Finally, I will review how the pilot was carried out and 
then conclude with an assessment of its outcomes. 

The Contradictory Context of Recent International Conflict 
Management/Resolution Practices 

Soon after the end of the cold war, Secretary General Boutros-Ghali at­
tempted to reinvigorate the UN collective security system by offering an 

J This discussion briefly reviews, from my own individual perspective, contacts with var­
ious governmental and nongovernmental conflict management and specialists in the UN­
and u.S.-related arenas, as well as the more scholarly discussion or epistemological and par­
adigm differences in ibid., chap. 1. 
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ambitious Agenda for Peace (Boutros-Ghali 1992). He called for in­
cceased attention to a variety of threats to the domestic and international 
security and integrity of the UN's member states. Not blocked by inces­
sant cold war vetoes, Security Council decisions in the post-cold war pe­
riod have often been able to launch useful and influential UN presences 
in troubled situations. UN "peace-building" and "state-building" mis­
sions have increased. But problems remain: Western, libera I states have 
ideological premises underlying much of what they propose or prefer a s  
well. Those states identifying their worldviews with religious or noo­
Western civilizational identities are reluctant to concede to incremental ,  
skeptical, secular, practical, or scientific rationality an auton omous basis 
for cross-civilizational truths. Parochial loyalties aCe strong everywhere. 
And levels of economic development, nationhood, and statehood differ 
widely. At best, pragmatic compromises or common-sense responses to 
particularly acute security disasters have held sway, creating a consider­
able, but unevenly legitimated, repertoire of potentially usabl e  precedents 
and lessons concerning future conflict involvements. 

Moreover, there is the power-related tension between an interdepen­
dent, globalizing world, conceived in supranational collective security or 
unipolar hegemonic terms, and the core logic of what has been called the 
Westphalian international system of legally equal, sovereign states. In an 
era of increasing globalization, "sovereign" states are vety unequally di­
vided. In the security realm, the most obvious division is between those 
with a Security Council veto and those without one. Among the veto pow­
ers, the United States now exercises a special role, given its su perior, glob­
ally applicable, militarized, information-shaped, force proj ection tech­
nologies, its soft power, and its unparalleled logistic support capabilities. 
Both old and new states are being challenged by resurgent ethnic and re­
ligious identities; the European practice of affiliating conflicted local loy­
alties to a supranational community formation process has inspired many 
but nOt yet found many effective imitators. 

At play here is the fundamental question of the basic units of world so­
ciety: are they peoples, nations, states, or civilizations? If the UN Charter 
refers fundamentaUy to "the peoples" of the United Nations, almost all 
of its legitimated actions depend on the will of states. Yet the post-cold 
war world has been awash in conflicts between ethnic minorities and the 
states they reside in. Transnational actors and internationall y supported 
ethnic and religious movements and forces rely on global connections for 
financial and media support. Many of them challenge the Weberian con­
cept of modern statehood's association with the monopoly of legitimate 
coercion. Conflict prevention, management, and transformation practices 
are unequally associated with these often contradictoty ways of seeing the 
world and attempting to handle its about-to-be violent conflicts. The UN 
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Charter specifically prohibits interference in the "domestic affairs" of 
states; but in a period where almost all violent intergroup conflicts can be 
described as "internal," that legal standard is being consrantly rewritten 
and interpreted differently.4 

With the possible exception of some high-tech military personnel, 
among seasoned practitioners of conflict management and prevention, 
skepticism concerning "quantitative" or "scientific" research approaches 
and their so-called imputations of causality is rampant. The statistical 
studies of many international relations scholars of war and peace have 
long been seen by conflict management or resolution practitioners to be 
just too abstract, too quantitative, too general, too ahistorical and de­
contextualized, too dehumanized to be of great relevance to their urgent, 
specific concerns. One heard this view often during the 1980s and early 
1990s in conversations with bureaucrats or NGO personnel educated in 
traditional disciplines like history and law, especially in those from less 
developed countries, whose professional teachers were traditionally edu­
cated as well. It was almost as if the "traditional-modern" dimension of 
the last five centuries of world historical development-with its different 
priorities concerning different kinds of rationalitys-was being replayed 
in their minds; at least that is what the unreflective scientist might think. 
Among academics, the related, 1960's debate between "scientific" and 
"classical" approaches to international relations (see my relevant review 
in the final chapter of Alker 1996) was endlessly being replayed as well. 

In this context, conflict management research programs, like Ernst 
Haas's (1968, 1993) exceptional series of empirical studies of UN-related 
collective security regimes, fit more closely with the aspirations of UN sec­
retary generals working within the limits of the Veto Powers' support, 
which is so essential for their incumbency and a legal order placing a high 
priority on noninterference in the domestic affairs of sovereign nation­
states. They make good sense to believers in the complex interdependence 
of the late cold war world.6 And they are realistic about the difficulties of 

.. Mer, Gurr and Rupesinghe (2001:  7) ask rhetOrically: "What . . .  has happened to 
Kant's [Enlightenment-motjvated, anticipated future] world of war-weary republics?ft They 
cite three data sources from the 1990s, arguing that "Less than 3, 4, or 10 percent of such 
[intergroup] violence is described as now being of the 'conventional' intersrate variety." 

S See Toulmin (1990) and Hodgson (1993) for different, but related. versions ofthe trans� 
formations associated with the culmrally dominant forms of rationality in the modern 
period. 

6 Keohane and Nye (1975, 2000) have suggested this influential ideal type of intecna� 
tional relations as a contrast with political realism's map of the world. Complex interde� 
pendence is chacacttriled by mulriple channels of interstate communication, nonunitary 
governments and transnational actors connecting societies, multi�issue agendas without 
clear hierarchies among them, and the unlikelihood of the use of military force in such 
relationships. 
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genuine conflict resolution when the agents o f  conflict intervention are 
foreign ones, often tempted to intervene in intrastate conflicts for rhei r 
own partisan purposes. Lessening the frequency and level of violence, o r  
limiting the spread o f  a conflict within a particular cegion, involving onl y 
a limited number of states, are worthy goals from this ameliorative, Con­
flict management perspective. 

By way of contrast, peace researchers interested in conflict transforma ­
tion (Rupesinghe (1995) are more revolutionary in wanting to get to rhe 
bottom of conflicts, wherever they may be. In seeking conflict rransfor­
mations, which may not be permanent conflict resolutions, rhey often see 
a vital role for nongovernmental actors. Especially in weak states, NGO s 
can sometimes intervene in domestic affairs in ways that would be very 
difficult for intergovernmental organizations (IGOs) to do.' Often rheic 
guiding vision sees transnational NGOs as members of a possibly emerg­
ing, significantly more peaceful, post-Westphalian, global civil society. 
Conflict early warning research could be said to evidence all three relaled 
orientations: a concern of status quo great powers anticipating threars to 
their world's continued existence and status (traditional international re­
lations), the aspirations of reformers within or outside existing in rerna­
tional institutions oriented toward the amelioration of violent conflicts 
(the Haas approach), and a focus on key capability enhancements lead­
ing eventually to the transformation of international systems from " rh e  
state of war," to the condition of integration, defined in terms of the ex­
pectation of peaceful changes and dispute settlements among nalio,s, 
states, and peoples (peace research). 

Designing a Cross-paradigm Early Warning Information 
System Prototype 

As possibilities for change emerged as the cold war wound down, Inter­
national Alert and later FEWER developed regionally oriented earl y 
warning teams to monitor and call attention to developments in ongoing 
conflict situations.8 From its inception, CEWS's job was seen as develop-

7 This aspect of what might be called "extended complex interdependence'" is worth 
thinking more about theoretically in a world of weak, penetrated, or "failed" states, l'l()W 
seeD by many in the United States, at least, as porentiaJ havens for globally oriented 
terrorists. 

8 International Alen's involvement in several years of the Sierra leone situation bec<lme 
One of several comparable cases discussed by S. N. Anderlini, E. Garcia, and K. Rupesinghe 
in (Alker, Gun, and Rupe.singhe (2001: chap. 8). Information on three of FEWER's ()ngo­
ing projects in Africa and the former Soviet Union was available at bttp:llwww.fe\ver.org in 
early 2002. 
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ing potentially portable information resources that could be helpful for 
decentralized networks of future early warners in such organizations. 
Based on the realization that a research team of academics could of course 
not have access to the confidential and strategically important informa­
tion that practitioners need and sometimes bave,' and that there would 
be lots of organizational information systems that were not of direct 
scholarly interest, the CEWS strategy was a narrowly focused one: to de­
velop a way of encoding shareable information about previous conflicts 
that would be practically helpful vis-ii-vis potential turning points of new 
or ongoing conflicts. Security-sensitive information would have to be en­
coded by practitionets not able or willing to share such information, 
hence academic inputs would of necessity be partial, at best a kind of pro­
totypical development. A modular, portable, extensible, prototype infor­
mation system-attractive to practitioners with different styles of han­
dling conllicrs and scholars with different approaches-became the 
specialized goal of the CEWS project. However, how to retool this pro­
totype and, with sufficient resources, put such an open system in place has 
to date remained an unfulfilled challenge. 

A two-stage CEWS project design emerged: first scholars interested in 
conflict anticipation and resolution from different disciplinary research 
paradigms-both quantitative and qualitative, conflict management and 
conflict transformation-and different world regions were asked to pre­
pare intervention-suggestive chronologies or narratives of intergroup con­
flicts within multiphase historical frameworks of their own design. Then 
an inclusionary framework was to be induced, if possible, within which 
these chronologies or narratives would be recoded, highlighting both pos­
sible ameliorative interventions and contested historical perspectives con­
cerning the supposedly "objective" coding of conflict phases. If the orig­
inal producers of the narratives and chronologies could be persuaded that 
the new framewotk did not do serious violence to their original frame­
works of conflict representation and analysis, then this would be an im­
portant, if preliminary, test for the wider implementation of a later gen­
eration of far more sophisticated information systems. ID 

I would argue that there is something more at stake in the development 
of the CEWS design for network-oriented information systems than an ef­
fectively operating, shared knowledge space. A resonant mixture of what 
I shall call "conversationally oriented" or "humanistic" philosophies of 

<g The strategic use and protection of information is a growing thematic focus within 
game-theoretically oriented international research. For conflict early warners, Stephen J. 
Stedman's work (e.g., Stedman 1 997) is particularly relevant in this regard. 

10 A detailed account of tbe CEWS project and its collective accomplishments-such as 
they are-is told in (Alker, Gurr, and Rupesinghe (2001). It will not be repeated here. 
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sociopolitical inquiry (Alker 1 988, 1996) were comhined with rece nt geIL ­
erations of information and communications technologies neT'lto shapce 
the human and mechanical aspects of the development of that project l -1 
I believe there are what physicists might call generative "resonances," bt: -
ologists might designate as "co-evolutions," and Hegelians could charac_­
terize as "internal relations" between these humanistic philosopnies and 
technical open systems desigu efforts, a linkage I attribure to rheconstruc'­
tive human impulses "within," or engendering, these communication- ­
oriented technologies. If we think of digitally defined formations or tecilc ­
nologies as constructed, relatively-enduring materializations of human 
intentions, purposes/functions, and plans," the most radical impact r>. f 
the newer ICTs may well be the re-idealization-with d esigned, reforrnLL -
lated, and unintended variations of these intentions, communicative pur -
poses/functions, and plans-of such philosophically inspiri ng practic<L 1 
craftsmanship at the level of intergroup interactions." 

I have found that causal law-seeking, naturalistic philosophies of ill- -
quiry have a hard time resonating with and responding conscrvctively (c:.) 
the detailed, specific, case-by-case concerns of locally or regiO!\<, lJ)' orL -
ented early warning/early response organizations; those from rne more: 
systematically oriented humanistic traditions of inquiry do not. Quite UIL -
like those whose exposure to modern information technologies has rein -
forced a naturalistic orientation to social scientific practice, I have found 
hermeneutically accessible, humanly constructed and redesigned world s 
within these information/communication architectures, worlds that htL -
manistic philosophers, scholars, and engineers have long antic i pated.c _ 

New meanings have been given to older, precedentially oriented forms () f 
bureaucratic rationality; virtual spaces for globally sha ring summarizeili , 
prevention-relevant conflict histories, summaries that respect the 'o� -
tested historicities of major conflict protagonists, have been creared. 

11 Although Alker (1996) subscribes to the nature-re5pcctmg, humanl�ti<" i&:.l of soci .. 1 
scientific research that is both scientific and normatively oriented, or eve:1 .trtisl'�; in ils Cl� ­
tivation. ] had forgotten lasswell's much earller but similar technic a I d!'i!nj dQn l.f1d nlc .. -
cacy ofthe "adoption of both [what they called] the manipulative and c(ome L n;t.I;,,"-: mn� -
points of inquiry [which they] designate(d as] theprin'ipleof,onfigu,ative"rustys!�· \ La��vr;;. J 
and Kaplan 1950: xiii). 

11 This "internal relations" ontological perspective is developed in reT " Call the. fr,o �j: 
Power Politics Be Part of the Concepts with Which Its Story is Tok1 !1'" IAlke:- 1)9G: ch;�� 
5), a conference paper originally given in 1977; it thus antedates 1hz similar in� ... i!.-l ti·)�5 "�f 
Bruno Latour noted by Bach and Stark in the presem volume_ See .:190 Alkc.t" (1986,. 

JJ As cited i.n Alkcr (1996: 401), Hinrilc.ka suggests a comemporaf) v(.;n�!Q. Qf Ati� ­
cotellan practical reason to involve "reason in so far as it is occupied with human acrioIll!." 
buman doing and maki.ng, and with tbe results of such action . . .  'Maker's knOWledge' [her<:> 
i.ncludes] 'doer's knowledge,' for no distinction between poiesis [producrion) md proxi.s 
[practice] is intended." 
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The Emergence of an Open/Adaptive/Complex Systems 
Design Research Perspective 

"Information engineering" offers a particularly fruitful way to get at the 
theoretical links between humanistic social science and the information 
system design logics relevant to the CEWS project. Just as Aristotle dis­
tinguished the useful knowledge of specialized professions from the eter­
nal truths of the pure sciences, human-oriented information engineering 
has a rather similar normative, applied, practical character. More speci f­
ically, within human information engineering there is a specific ttadition 
of architectural "design research" associated with what used to be called 
"open (biological) systems," those capable of negantropic, structure­
modifying exchanges with their environments. Now these might more 
accurately be called "complex adaptive systems."  Although humanly de­
signed practices and institutions may only weakly approximate the awe­
someness of Nature's "creatures" or "designs," as an architecturally in­
clined social scientist one has fewer quasi-religious inhibitions in treating 
human products as modifiable combinations of natural foundations, 
accidental factors, and human design-oriented activities. At most these 
products may be seen as "quasi-natural"; in reality they are artificial. And, 
in my view, such conceptions can help the deSign-oriented social scientists 
to think about ways of making contributions to the improvement of 
human international conflict management and resolution practices.14 

Ontologically or phenomenologically speaking, the subject matter of 
Herbert Simon's (1969) "sciences of the artificial" include humanly syn­
thesized artificial things, which may imitate the appearances of natural 
things without having all their real world features. He argues that 

anificial things may be characterized in terms of functions, goals, evolution­
like adaprations, and, more revolutionary, pardy designed transformations; 
like USP programs, they may be described as revisable program objects; and 

1<4 It should be noted, however, that I rarely or never emphasized information engineer­
ing. Simonesque Atri6cial Intelligence, "design research on complex adaptive systems," or 
"conversational ontologies" in the activities of the CEWS Steering Committee. We had 
enough different disciplinary and cultural boundaries ro cross as it was! Rather, for a group 
in which peace research was the closest disciplinary conununaliry, I discributed and repeat­
edly referred [0 Alker (1996: chap. 10; originally publisbed in 1988) on "Emancipatory Em­
piricism," The procedurally oriented computarional modeling idea emphasized rhere- is that 
of LlSP-encodable and revisable data stories. 

I don'c think such behavior was deceptive, since there is considerable discussion of com­
plex adaptive systems theory in the Aristotle chapter of that book. which was easily avail­
able, and a bibliographical discussion of the contributions of pioneering peace researchers 
like Kenneth Boulding, Karl Deutsch, Harold Guetzkow, and Anatol Rapoport would have 
easily retrieved many references to open systems theory. 
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• such program objects might also be treated as pracrical imperatives wa idng 
to be acrualized by practical reasoning.IS 

Herbert Simon's (1969) concept of the "sciences of the artificial" and 
the "architecture of [nature's] complexity" is preferable to the Popperian 
notion of "piecemeal social engineering" as the basis for understand ing 
the design logics of conflict early warning systems. Not only is Sin"lon 
more epistemologically, theoretically, and technologically innovarire, bur 
his approach has inspired a range of relevant humanly oriented computer 
science (I shall refer to this approach as "[architectural] design research," 
often dropping the construction-oriented first word of this phrase for the 
sake of brevity). 

Humanly oriented computer scientists, who are inspired by Simon, his 
colleagues, and revisionist successors, are very much aware of the human 
communication networks, of the flow of human thoughts, criticisms, s ug­

gestions, and program proposals that constitute the public sphere and 
res publica of social life. Thinking about coordinative and constitu t ive 
human arrangements as artificially evolved means that, like organisms 
they resemble, they are open systems, that is, they evolve, persist (and per­
haps reproduce themselves) through nonequilibrium exchanges of infor­
mation and resources with their environments. Usable energy is extracted 
from those environments, and degraded waste products are also discarded 
into them. Persistence, change, and renewal are thus problema tical q ues­
tions, not to be taken for granted. (I shall return to this thematic below.) 

This view is related to CEWS development if we recognize that in ter­
national system designs or proposed revisions in institutional a"hi tec­
tures may be thougbt of as interfaces between system-internal human en­
vironments (those of national citizens or bureaucratic office holders) and 
system-external natural or artificial environments. One should, therefore, 
focus on the needs, intentions, plans, and purposes of actors in conn ect­

ing meaning and utility to the design of such interfaces. The perspect:ive 
of improving the content of relevant shareable memories, and of improv­
ing accessible ways of interrogating the relevant past on a case-by-case 
basis is common among historians and experienced conllict managementl 
transformation practitioners. It is not the perspective of social SCientists 
trained to look for lawlike, timeless statistical generalizations in  large ag­
gregations of summary versions of somewhat similar cases. 

When the relevant past experience is an improvement-oriented record 

15 Since Aristotle, practical reasoning has been distinguished by its orientation to'YVard 
action. Simon's writings on administrative behavior, human problem solving and bounded 
rationality, Stephen Toulmin's many writings on practical argumentation, VOn Wright's 
philosophical explorations of practical understanding, and Martha Nussbaum's suggestive 
classicism are major sources oi the several discussions of the topic in Alker (1 996). 



224 H AY WA R D  R .  A L K E R  

of context-specific past performances by humanly implemented quasi­
regimes-international relations terminology for multilevel coordinative 
systems of rules and procedures of uneven extent, legitimacy, effective­
ness, and institutionalization-the standard data bases on international 
conflict available through consortia like the Inter-University Consortium 
for Political and Social Research were not likely to contain such infor­
mation. Nor were the aggregative statistical formalisms used by social sci­
entists for summary approximations of large data-bases in general alge­
braic terms going to be the most helpful to those concerned with a single, 
troubling case. Statistical information summaries are not precedentially 
organized; hence the value for information systems designs of previous 
explorations of precedentially organized, narratively represented, proce­
durally suggestive case descriptions. 

Simon-inspired design research is very sensitive to discussions of formal 
schemata for representing knowledge inside a bureaucratic or computa­
tional system because design-oriented information engineers know that 
different representations, like different programming languages, have 
very different emphases and utilities. Their focus on feasibility/desirabil­
ity/implementation/orchestration questions are familiar to policy analysts 
but rarely the primary concern of causal modelers looking for general 
laws in the eternal pages of Nature. 

A second or third generation of design-oriented open systems engi­
neering focuses on what are now called "complex adaptive systems." 
Moreover, their representations of adaptive human systems are much 
more detailed and suggestive than those of the earlier generation. And I 
find a deep convergence between the quasi-evolutionary approaches to the 
reproduction and transformation of social systems emphasized by Par­
sons, Habermas, and other social systems theorists, and the represen­
tationally and architecturally suggestive variant of Complex Adaptive 
Systems theory that Axelrod and Cohen have recently proposed for "man­
aging" or "harnessing" complex organizational practices.16  

Axelrod and Cohen's framework of analysis can be summarized as 
follows: 

fA population 
of Various typn of I 
Agents, using Artifacts, according to strategics, 
resulting events] within systems. 

[physical 
2nd conceptual] 
in Spaces, lead to interaction patterns [and 

(la) 

16 Axdtod and Cohen (1999: esp. 152-60). In the text and equations of me next several 
paragraphs, all the boldiace terms are taken fcom the cited pages of the Axelrod-Cohen 
book. Bracketed phrases are usually, but nonuniquely. my additions. Some of the key terms 
are rearranged in my presentation, which in the interests of readability mixes paraphrases 
and direct quotations without further acknowledgment. 
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Pmonnance measures 
[or success criteria, defined on events1 are us.c:d by agents/designers in u:lection processes, resulting 
in 

agent/straTegy 
changed frequencies. through proces.sn of copying and recombination (withinJ systHDS. (lb) 

Notice how schema (lb) focuses on reproduction, as well as on the quasi­
evolutionary, or Lamarkian, transformations. Why these occur is linked 
to performance-based selection processes that account: for more or fewer 
copies of a variety of agents or strategies in a later period . Notice also 
how reproduction processes can happen in both physical and conceptual 
spaces. 

Also, quite relevant were the linguistically informed, narratively ori­
ented modeling efforts emerging in related disciplines . By the late 1 960s 
and early 1970s, thanks to Robert Abelson and Roger Schank, Allen 
Newell and Herbert Simon, Noam Chomsky, John Searle, Rom Harre, 
Jiirgen Habermas, Marvin Minsky, and European structuralists, there 
emerged a whole new dramaturgical world of analyses of linguistically 
mediated conduct, and an associated, constructivist mathematics. Actual 
human rewrites17 of underlying goals, plans, or scriprs gen eratcd mean· 
ingful texts made up of word strings, through speech acts or rext acts, nar­
ratives, plot structures, and scripted understandi1fgs performed on socia­
historically situated stages. ,. In the mutable performances o f  institu tional 

17 Generalizing Chomsky'S original insights, ] have argued thar .. lunda mental represen­
tational/ontological fearure of second generational cybernecic models, wh ich 2ccounCS for, 
or constitures. much of their generative and interpretive powt:r is the a bility to rewrire, 
record. and recall intermediate, unobservable revisions of ordered, senrencelike, phrase 
structures, perhaps in a context-sensitive fashion.  The fundamental constructive mecha­
nisms of Newell and Simon's theory of General Problem Solvers, yon Neumann's brilliant 
final work on seU-reproducing automara. Abelson and Schank's powerful models of belief 
system dynamics, the post-Cbomskyan fields of generathoe semanrics and rext linguistics, 
and Miller and Chomsky's paradigm�deJining discussion of IOrentionai acriQn all depend on 
rewrite mechanisms that are constitutive rather than causal (Alker 1988, 20 00) Thus Chom­
sky's famous formal hierarchy of the generative/interpretive power of languages,gratnmars, 
and automata can be used to show how human capabilities, when indefini1:'ely spe\.°ifled. re­
flect context sensitive rewrite TI.tles, transformarional capabilities that are two levels of in· 
finicy higher than those of all causal models' production rdationships. 

t8 See especially Abelson (1973), Schank and Abelson (19771, 2nd Alleer (1975), ( 1 996: 
chap. 5, 8)0 This partly italicized mapping sentence could be schematized Ii ke schema (la,b) 
above, adding hermeneutical realism and complexity in the same way tha -r (tb) adds rich­
ness to (la). But within the present context, focused on information rechno l ogics, I H mit this 
developmenr ro this mention of my fascination with potentially scienti6ccoDlpurationallfor­
maJ hermeneutics, and the following comment. When I tried to convey this new·(or-n"le� ver· 
ifiable mathematics of infinite meaning producdons/under.!icandings/consti rutions with the 
last, Abelsonian example in my paper "Polimetrics: Its Descriptive Foundati ODS" (1975), the 
face-to-face reactions 1 got were suggestions (rom rational choice theorists that "pol irimet­
rics" would have been a better spelling for the "metric" aspeCIS of political science, and the 
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role occupants, one looked for, o r  tried to reconstruct, not the eternal 
causal laws of physics, chemistry, and neurophysiology of the embodied 
natural world we inhabit, but the changeable, creative, generative rule sys­
tems, the personally, socially, institutionally, historically situated gram­
mars of possible speeches or linguistically informed actions. Nonspoken 
human actions did not escape similar grammatical complexities: what dis­
tinguishes all human actions from mere behavioral reflexes-winks from 
blinks, in Geertz's memorable example-are linguistically encoded mean­
ings. As Habermas (1971) has argued in the defense of the autonomy of 
the hermeneutic knowledge interest, and Harre and Secord ( 1972) made 
equally clear from a dramaturgical, ethnomethodological perspective, 
meaningful understandings can be seen as products, conveyed through 
grammatically enabled skilled performances deserving of careful compo­
sitional investigations, not the "mere descriptions" of unreflective, posi­
tivistic analytics. Although speech production and interpretation were 
different processes, the complexity of human grammatical capabilities ar­
gued for the likelihood that most of the mechanisms involved in each were 
the same. Habermas's theory of communicative action ( 1970, 1979, 
1984, 1987) was much more sensitive to the constitutive role of sub­
stantively persuasive speech acts, precedential-normative-historical story 
telling, and identity transformations in the possible development of plu­
ralistically, sociologically integrated-that is, peaceful-international 
re1ations. 

Trying to make sense of history in terms of the practical grammars that 
made it possible, and sometimes included possibilities for more conflict­
lessening alternative paths not taken, meant doing something akin to 
what Habermas called reconstructive research rather than conventional 
empirical-analytical science. Moreover, Habermas's (1971) insistence on 
the multiplicity of human knowledge interests was critical to recognizing 
the existence of different knowledge trajectories. Besides the positive 
knowledge interest in prediction and control on the basis of general cau­
sal or developmental laws, Habermas emphasizes the importance of both 
hermeneutic and emancipatory knowledge interests. The former may be 
described as focused on interpretive understandings, but with the impor­
tant addition that hermeneutics arises out of practical reasoning, the prac­
tical concern with developing a shared, rational basis for collective action. 
Here is where the differences between modern and traditional forms of 
rationality-highlighted in the discussion above of differences among 
conflict-oriented practitioners and scholars-make a methodologically 

concession from the political staristicians that not all descriptions were simple. It was as if 
the grammar-reconstructing scientific work of linguistics did not exist, or was irrelevant to 
politics and political science. 
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relevant appearance, supporting the traditionalist position. Equally mn­
portant are his and Bhaskar's articulation of the focus of emanci­
patory knowledge interests in terms of the promotion of self-directed 
transformations and the ending of unnecessary repressive relations, 
from "unwanted and unneeded to wanted and needed source[s] of 
determination. "19 

CEWS's Design: Decentralized, Regional Networks of 
ICT-Resourced Conflict Early Warners 

Peace researcher Kumar Rupesinghe's vision of decentralized early warn­
ing networks for dealing with the mostly "internal" conflicts of the post­
cold war era was a kind of institutional design research (e.g., Rupesinghe 
and Kuroda 1992; Rupesinghe 1995; Rupesinghe with Anderlini 1998).  
With support from Scandinavian and other like-minded governments and 
foundations, he encouraged the setting up of transnational networks com­
bining, connecting, and attempting to empower regionally and locally sit­
uated conflict analysts and peacemakers. The umbrella organizations l i ke 
International Alert and FEWER were affiliated with the United Nations 
and other intergovernmental organizations as NGOs, and in frequent 
contact with national bureaucracies and secretariats. At least provision­
ally compatible with a "complex interdependence" conceptio n  of inter­
national political order, Rupesinghe's network conception also resonated, 
in my view, with the interventionist, design-orienced perspective on COITl­
plex adaptive systems summarized above. 

What could social scientists contribute? Here is where an especially in­
ternational comparison of successes and failures at preventively orien t e d  
conflict management and resolution seemed a reasonably familiar possi­
bility. Social scientists could produce these case studies and compare the 
frameworks for digesting them and inferring praeticallessons from them. 
If we were to use the power of newer ICT technologies to help resou ree 
the actors in these networks, we would have first to develop a hermeneu­
tically informed framework for storing case histories, preeedentially re­
calling and deriving forward-looking suggestions for violence-reducing 
conflict interventions. So what I have above described as "grounded, prac­
tically interpreted, alternative allowing, conflict narratives" would be in­
formationaUy made available to "frontline" peacemakers in the "open/ 
adaptive/complex systems" that Rupesinghe and his peacemaker as-

19 This Bhaskar quotation and the longer paraphrase of Habccmas's and Bhaskar's views 
is taken from my discussion of "Emancipatory Empiricism" (1 996). Almost the same text 
first appeared in Wallenstein (1988), shortly before the beginning of the CEWS proie<:t� 
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sociates were designing, opening the way for "retrievable institutional 
memories. " 

As the CEWS project developed, the relevance of the Habermas­
Bhaskar world of critical, emancipatory inquiry became quite important. 
Most of the regionally recruited practitioner-scholars did not see the 
relevance of quantitative research methods in the cases of their special 
concern in the conflict prevention domain; several others were pioneers 
in more quantitatively oriented "event data" research. Revising Alex 
George's "structured, focus comparisons" approach to lesson·drawing 
comparative Case studies, the 1995 London meeting of the CEWS steer­
ing committee agreed on a fitst stage of the CEWS project: generating nar­
rative or chronological case studies of conflict prevention successes or fail­
ures On which to build its future work.2o Allowing each investigator to 
use different versions of the conflict life-cycle idea (as cross-culturally pre­
sented by loban Galrung, among others), the original conflict accounts 
were to be "preventively focused, life-cycle structured, trajectory com­
parisons" (Alker, Gurr, and Rupesinghe 2001: 39, italics in tbe original). 

In 1997, once the CEWS project bad been funded, a second meeting of 
case authors, analysts, and CEWS steering committee members took 
place. The different narratives and chronologies, plus the beginnings of 
intended interpretations, reflected the authors' different approaches to 
conflict trajectory representation and analysis. Discussed were the possi­
bility and difficulties of developing a synthetic sequential phase coding 
schema (Alker 1988). 

Especially important was the notion that we think of structured narra­
tive accounts as "LISP encodable data stories" (Alker 1988).21 Here the 
unusual ontological property of LISP programs-that they could also 
be treated as data modifiable by other interpretive procedures-was a di­
rect source of the operational idea of revisable or annotatable, action­
suggesting precedents that governed the development of the CEWS web 
site and the LISP-implemented CEWS Explorer. Emancipation as a peace 
research knowledge interest meant attempting to move conflict trajecto­
ries away from steps where higher violence levels were likely to follow. 

In the report on the CEWS project, the most pedagogically useful ex­
ample is tbat of the Guatemalan conflict and peace process as retold by a 

20 Somewhat revised, these are now on the CEWS web site: http://www.usc.eduldept/ 
LASliclcislcews/index.html. 

21 Lesson 10, p. 350, reads: '"Think of conRiet and cooperation case descriprions as LISP 
encodeable data stories. These descriptions are then executable programs, simation specific 
practical accomplishments, procedural enactments rhat consrimte the casesJ analogous to. 
but possibly different from the practical actions constituting the observed realities they refer 
to" (italics omitted). James Bennett of Syracuse University is responsible for the "data s[o� 
ries" norion, 
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knowledgeable observer of that process, Luis Albert Padilla, and reana­
lyzed by Thomas Schmal berger and myself (Alker, Gurr, and Rupesinghe 
2001: chaps. 3, 1 1). Downloaded from the CEWS web site, ligure 1 shows 
a different but similar example of the CEWS graphic schematization, tbe 
unfinished case of Chiapas. The ligure was generated by CEWS re­
searchers, based on a narrative (provided by Rudolfo Stavenhagen) that 
is also available on the web site. From a precedential perspective, the in­
conclusive state of the Chiapas conflict is not a paradigm likely to be con­
sciously copied elsewhere; rather, one might think, as Stavenhagen does, 
of the more comprehensive peace processes in Guatemala and EI Salvador 
as possibly useful models-revised to omit some, it is hoped, avoidable 
parts-for application to the Chiapas case. The recent efforts of Mexican 
President Vincente Fox to unpack a stalemated situation could be further 
investigated in this light. 

What ligure 1 is meant to convey is the contextually grounded, practi­
cally interpreted, alternative allowing, narrative-like schematization of 
conllict trajectories developed by the CEWS project. This suggestive, flex­
ible schematization would probably not have occurred without tbe im­
mersion of its principal developer-Thomas Scbmalberger-in the Sylvan­
Majeski tradition (most systematically explicated publicly in Sylvan and 
Majeski 1998) of sociohistorically grounded, computer-supported, con­
stitutive analysis, wbich has often used LISP-encoded representations. 
Also necessary was the focus on alternative, LISP-encodable "data sto­
ries," as previously discussed. 

The foundational, grammatical idea for figures like figure 1, visible in 
earlier work in the precedent logics tradition, is of a historical-based 
grammar/flowchart of actual and counterfactual conflict trajectory pos­
sibilities. The actual history of a particular case-as schematically sum­
marized in the figure-breaks its analytical, historical reconstruction into 
episodes and phases. Presupposed is a sequential pattern of possible move­
ment from phase 1 (a dispute) to phase 2 (a crisis) to phase 3 (limited vi­
olence) to phase 4 (massive violence) to phase 5 (abatement) to phase 6 
(conflict settlement); our conflict grammars allow conllict-exacerbating 
reversals, treating them as generating new episodes. Conflict management 
practices under intergovernmental auspices often move disputes only to 
an abatement phase; much fuller involvement from elements of domestic 
societies, and perhaps NGOs, is required to bring about an effective phase 
6, a settlement that IGOs like the United Nations can help to ratify, sol­
emnize, and modesdy support. 

Several additional special features of the CEWS representational for­
mat are illustrated in the figure. First notice that the historical sequencing 
of phase descriptions can be contested-for example, on many occasions 
governments, in the interest of buttressing their precarious legitimacy, like 
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to downplay the existence of a genuine civil war led by organized rebels 
claiming that they can provide an alternative, more legitimate government 
for a country. But whereas quantitative, behavioral coding practices try 
to sidestep or setde such "partisan" disagreements in the name of objec­
tivity and objective, less interpretation-laden assessments, the CEWS rep­
resentational format highlights with the use of bifurcated paths/trajecto­
ries, and treats as valuable data, such differences when they speak of 
genuinely different assessments of possible historical developments. 

The CEWS web site's prototypical representational strategy for com­
puterized case-history storage, retrieval, and analysis follows the Sylvan­
Majeski tradition. It takes a Kripkean essentialist approach to phase iden­
tification: dispute, crisis, limited violence, massive violence, abatement, 
and settlement phases are constitutively defined in terms of oppositions, 
the level of violence, and sequential expectations about violence levels. 
Each phase also can be characterized in terms of sometimes manipulable, 
transition·relevanc, contingent characteristics, such as the undertaking of 
reforms during a dispute phase, the suppression of opponents during a 
crisis phase, or the making of concessions in an abatement phase. Con­
flict trajectories composed of different phase sequences are new entities. 
Alternative possibilities for different phases, or movement to new epi­
sodes, are latent within an analytically framed, but historically derived, 
three-phase-sequence-based grammar of sequential possibilities. Possibly 
hopeful precedents can be searched for: one can ask what other cases in 
the extensible database have the same phase sequence dyads, and see what 
trajectory triads they produced. Searches in such a virtual world of his­
torical possibilities can suggest historically plausible, possibly less violent, 
alternative third-phase sequential possibilities. 

How are alternative pathways represented and explored? A more com­
plex characterization of historical possibilities allows the past-looking 
history also to be redefined, as in conflict transformations-indicated in 
the figure and elsewhere by backward arrows and big borizontal braces. 
Peace, "truth," and "reconciliation" commissions often attempt to revise 
national CCmyths'" in terms of such rewritings of intergroup histories. 
More modest versions of that kind of process involve a government's en­
tering into negotiations with guerillas whose position and concerns were 
not previously, officially recognized-the labeled brace in figure 1 .  But 
what about reactionary governments that balk at partial reinterpretations 
of the parties and their past interactions in a peace process they reject? 
According to present coding conventions, such conflict-exacerbating past 
revisionism would merit a brace as well, if it where shared by the princi­
pal parties. Under more inclusive coding rules concerning the rewriting of 
past histories, a bigger, wider brace could be rewritten under the whole 
first episode, trumping the smaller brace above it, etc. Historical politics 
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like this needs to be represented, as we have done, in terms of the COn­
tested historicities-the time-ordered self-understandings of continuing 
human groups, parties, or societies. 

Two more ways of treating trajectories, their determinants and alter­
natives, should be mentioned. What CEWS did was somewhat different 
from more conventional statistical approaches;22 its alternative orienta­
tion was linked to its judgmentally oriented, intervention-sensitive, nar­
rative counterfactuals approach. Narrative/chronology constructors were 
asked to indicate points of intervention where paths might have been redi­
rected in less violent directions. Historical actions accounting for these 
and other phase shifts where also to be noted, when it was possible to 
identify them. Italic labels between phase and between episode paths re­
spond to this crucial analytical suggestion, and the inadequacy of the nar­
rative/chronology's account of such transitions is indicated by question 
marks or the absence of labels. In Stavenhagen's Chiapas narrative ac­
count, for example, we were unable to find sufficient information as to 
why and how in early 1995 the government broke off negotiations and 
initiated episode 2, starting in a low-violence stage 3 with surprise attacks, 
nor how and why these eventually led to a new abatement phase in which 
a new guerilla agent, the EZLN, was recognized, and a new, never imple­
mented, San Andres Accord was tentatively reached. As is often the case 
in historical research, here further situation-specific investigation is 
pointed to and needed, including additional possible intervention points 
suggested by other, knowledgeable researchers seeking neglected peace 
possibilities. 

The second way alternative trajectories were tracked and partially ex­
plained in a constitutive fashion was through the further theoretical/em­
pirical specification, and historical identification, of contingent phase sub­
types (Alker, Gure, and Rupesinge 2001: table 12.1, 364ff.). For example, 

2Z The CEWS project did a preliminary empirical validity test of early warning indicaw 
rors. taking a look at tbe anticipatory power of indicators derived from a large quantirative­
empirical study, sponsored by the U.S. government, of "Failed States" (Esty et al. 1999j sec 
also King and ZeDg 2001); Alex Schmid compared the prognostic power of these state fail­
ure indicators with alternative early warning indicators suggested and used by a Dutch 
human rights early warning organization he directed, and found the former to be sligbtly 
more accurate. There is no fundamental difficulty in incorporating such findings into the 
CEWS approach, although the context specificity of such statistically oriented findings needs 
further investigation by those not willing to sidestep "as if random" errors. Computation. 
aUy, and visually, one could overlay the results of such studies, appropriately reconfigured, 
on figures like figure 1. It should be further noted that £Sty et al. took a big step forward 
methodologically in applying nonlinear, neural nct estimation/construction computational 
algorithms to their sequential data, an approach also applied, more sysrematicaUy, by King 
and Zeng, with suggestive, richer results. 
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phase 1 in episode 1 of the Chiapas crisis, as represented in figure 1, is not 
business as usual in that it has associated with it the expectation of a pos­
sible subsequent crisis phase. On the basis of Stavenhagen's account, one 
might reasonably judge this to be codilied as a phase subtype la, a dis­
pute subphase associated with the "separation [of a protesting group] 
from its opponent," indicated by the mention of indigenous groups' de­
mands for the recognition of their cultural identity, but taking place 
within the existing political system. The sensational announce ments of the 
existence and program of the Zapatista/EZLN guerillas also involves a 
subsequent phase 2, which is distinguished as phase subtype 2a, charac­
teristically involving the formation of separate armed groups not willing 
to work within the system. 

This kind of more detailed and differentiated set of distinctions could 
also be annotatively added to figure 1. Such phase subtype discriminations 
are used extensively by Schmalberger's CEWS Explorer LISP/SCHEME 
software (Alker, Gure, and Rupesinghe 2001: chap. 12) in suggesting pos­
sible alternative conflict trajectories on the basis of historically similar 
precedent cases. 

Conclusion 

Diplomats in the UN system have regularly talked about being driven by 
present crises, about the difficulty of being able to develop, train, fund, 
and position capabilities-like rapid-reaction peacekeeping forces-gen­
erally available for unpredicted emergencies. Their capacities for com­
mand and control, and for logistical supply and multiunit force coordi­
nation, are minimal. The lead nation of an ad hoc peacekeeping or 
peace-building force takes primary responsibility in these areas, perhaps 
with help from the United States or another great power. The UN's High 
Commissioner for Refugees has developed considerable capabilities for 
coordinating responses to humanitarian crises but has shied away from 
strictly early warning functions as too political. 

Obviously, the United Nations is largely dependent on the will of its 
members, and the will of its members has been very relucta nt to give it 
significant, autonomous capabilities in a world where knowledge can be 
power. Compare the funding of UN management efforts concerning its 
peacekeeping missions with the costs of the contributions, both lethal and 
constructive, of individual national efforts. Ratios of 1: 1 a or 1 :  1 00 seem 
appropriate here. Even in design-oriented research pointed toward im­
proving early warning forecasting capabilities, the high-quality "failed 
states" project had a level of U.S. governmental funding surely ten or more 



234 H AYWA R D  R .  A L K E R  

times the level of CEWS's financial support or of tbe computerized infor­
mation processing budgets of the now defunct UN Secretariat Office for 
Research and Collection of Information. The United Nations had a small 
office that used some of the same methodologies of the failed states 
project; when I visited it in the late 1990s, it has only two or three 
professional-level technical staff. 

National governments of wealthy and powerful states, on the other 
hand, have many more resources for such purposes, but the failures of 
central United States decision makers to predict the breakup of the Soviet 
Union, the testing of nuclear weapons by India and Pakistan, or the at­
tacks of September 11,  2001, show how far the world is from an effec­
tive, widely accepted, and widely implemented collective capaci:r to an­
ticipate major security threats to its major states, let alone Its more 
numerous groupings of nations and peoples. 

Groups like FEWER have only modest support; they are better financed 
than most small individual nations' general early warning efforts, and able 
to do pretty decent work in the specific local regional areas they are fo­
cusing on. In particular, FEWER uses Internet, telepbone, and fax net­
works of trained observers for this purpose in regions where it is active, 
such as the Great Lakes region of East/Central Africa, and in parts of the 
former Soviet Union. Although I have not made a detailed evaluative study 
of their anticipatory achievements, the continued existence of Interna­
tional Alert and FEWER in particular is a sign that at least their spon­
sors-governments and foundations-deem their contributions worth­
while. This is a hopeful sign. 

Even though CEWS-type historical information systems have so far not 
been deployed in the UN-centered conflict-prevention domain, cruder data­
based practices have begun to be selectively implemented, by FEWER and 
the Canadian government, for example. What these early warners say, 
however, is that they need much more work on learning how to catalyze 
and sequentially compose effective early responses to situations of poten­
tial violence that they are aware of. CEWS has made only a small begin­
ning in this regard: at best, separate analyses of efficacious strategies could 
be wedded to its graphical conflict trajectories, perhaps as annotations 
or commentaries placed on top of underlying trajectory figures. Imple­
mentations of second-generation versions of CEWS's data-making and 
reanalysis practices could, I believe, significantly enhance the conflict­
handling capacities of both intergovernmental and NGO members of a 
complexly interdependent world society; perhaps they could also be used 
to make more selective and effective the calls of "wolf" that so many gov­
ernments do not want to hear until disaster has already struck. 

Excepting the increased availability and use of virtually instantaneous 
world news coverage, and associated technologies of digesting such high-
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volume news sources," the newer technologies of information and corra­
munication have had more impacts on the design and del/e/opmel1t of pro­
totype systems for early warning concerning intergroup conll ict than o:n 
the effectiveness of cross-boundary early warning practices. Good, de­
tailed, sharply patterned data on the effectiveness of specific, violence­
anticipating and preventing interventions by individual,  NGO or IGO 
organizations is hard to come by; successful preventive diplomacy, by its 
nature, deals with specific detail, and is often nearly invisible. To call at­
tention to such successes can embarrass those who have made irnportaat 
concessions, hence it is not good peacemaking to single them ou t. Th e 
building of better, relevant, usable but discrete institutional memories is .. 
hard, but no less important, task. 

The CEWS project was a modest effort to make a UN-oriented change 
in such practices, seeking to empower peacemakers affiliated with NGO s 
trying to improve upon or supplement the UN's efforts at preventiv e 
diplomacy. The main contribution of the CEWS project to early warning 
practices has been the making available of an extensible, prototype earl ")' 
warning information system. It encodes and retrieves extensible, hisrori­
cally focused, computationally enhanced, collective memories, expressed 
in potentially suggestive, annotable, summary visual and narrative repre­
sentations.24 Many more cases, more analyses of interventions, and even­
tual integration wirh empirically oriented studies seeking to discover ef­
fective intervention mixes are all needed for the successful developmen t 
of second-generation CEWS-type systems. Although IA and FEWER ar e 
ongoing organizations, the CEWS modular, network.ble, informarion 
systems design has yet to be implemented.2S If and when it is, strategically 
sensitive versions of such systems will take into account the possi ble re­
sponses of conflict management "spoilers" interested more in their own 
gains than in rhe peaceful resolution of a conflict. 

What differences, more generally, have conflict-oriented early warning 

23 See Davis and Gure (1998) for a fairly systematic survey of different violenc�·oriented 
early warning practices within IGOs, NCOs, and the American government. crws earl y 
decided not to focus on media-based, sborf-term warning events data approaches,forwhic h 
businesses and governmems struggle (0 keep ahead of CNN reporting by a few minutes or 
a few days. Several amhors associated with the project looked at longer term, computeriled 
uses and analyses of such data, as well as other data forms. 

2'" Compare Manuel Casrells (1998: 462): "The timelessness of mulri-mtdia's nypemxt 
is a decisive fearure of our culture . . . .  Hismry is first organized according to the a vailahi 1-
ity of visual seconds of frames to be pieced together, or split apart, according to specific dis­
courses!' I disagree with Castell's description of postmodernity in terms of the suspension 
of recursive rewrite procedures. 

15 Thus the jury is still out whether digital formations built out of co-evolvingrechnolo­
gies and NGO networks are likely ro occur in the intergroup conflicr early warning domain� 
as proposed by Bach and Stark in this volume. 
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ICTs made in a world of international relations, a world repeatedly evi­
dencing the features of extended, complex interdependence? Volumes can 
be, and are being, written about the revolution in military affairs associ­
ated with the development of domestically and internationally oriented 
semi-automated surveillance systems, and the design and development of 
"smart" weapons (e.g., Latham 2003). The United States spends many 
billions of dollars on signals intelligence annually. The reorganization of 
U.S. military strategy and force deployments sought by Secretary of De­
fense Rumsfeld has many features associated with network-oriented re­
understandings of locally effective fighting forces, antitetrorist strategies, 
as well as nonstate terrorist organizations. 

More ominous have been the successes and failures of the reconnais­
sance and targeting technologies used by American forces to awesome ef­
fect in their only partly UN-sanctioned efforts in Kosovo, Kuwait, and 
Afghanistan, and the even more technologically advanced ballistic missile 
early warning systems whose development was a moving force behind 
George W. Bush's administrative commitment to withdrawal from the 
ABM treaty with the Soviet Union (and its successor Russia). The minutes 
or hours in which such warnings must be responded to, combined with 
the level of violence associated with such increasingly automated signals 
and responses, raise issues whether dangerously "closed worlds" are 
being built which keep decision makers away from crucially relevant 
human features of the issues and conflicts in question.26 

I wish here briefly to note some design features of the CEWS effort that 
are specifically tied to preventing potential deployers of a fully imple­
mented CEWS-type ICT-resourced network from falling into such traps. 
First, the reliance on local peacemakers as ongoing input-givers to early 
warning NGOs provides just the kind of intelligence that the "smart" 
bombers of the Chinese Embassy in Belgrade did not have; this kind of in­
formation can be kept confidential, if necessary. Second, the system is ex­
tensible in two important ways: first, both new cases and contesting rein­
terpretations of existing case analyses Can be contributed to the system. A 
minimal but enlargeable provision for overlays representing different per­
spectives on important essential or contingent features of past conflicts 
exists on the web site. The hermeneutic style of coding and recoding COn­
flict trajectories, allowing for grounded differences in telling conflict his­
tories in any initial representation, are all ways of sensitizing CEWS users 
to the importance of different perspectives, including those identified with 
different parties to a particular, ongoing conflict. The full CEWS network 

26 For relevant discussions, see Edwards (1996), Der Derian (2001), and the related, ex­
tensive discussion of the roles of Norbert Weiner, Jay Forrester, Herbert Simon, and John 
von Neumann in Mirowski (2002). 
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design-to which Rupesinghe, lA, and FEWER were imp()rtant contrib­
utors, which the CEWS project assumed and did little to contribute to­
was and is a humanistic research methodology designed to capitalize on 
fundamental differences in perspectives, not computationally to paper 
over such differences. 

Moreover, I want to suggest that even though complex adaptive sys­
tems theory has many connections with the institutional development and 
research funding of the American military establishment, the technologies 
that I have tried to input to the computational part of such a broader 
CEWS-type network should be seen as usable for other than military 
purposes as well. The user should keep to their open, extensible, mixed 
human-machine character, and their multiple narrative encodings. These 
are a real improvement over merely quantitative representa tions! 

AdditionaUy, the complex adaptive systems framework that Axelrod 
and Cohen (1999) so brilliantly deploy-in a book that was at least partly 
funded by the U.S. Defense Department-is highly sugges ted regarding 
next steps in the con1lict early warning effort. 1 can sugges t just some of 
the kinds of questions that Axelrod and Cohen link to the framework of 
schema (la,b) above, turning them into the area of further research o n  the 
selection, mutation, and transformation of early warning practices. For 
example, what interventions, by which governmental agencies, NGOs or 
foundations, account for an increased variety of forecasting or interven­
tion strategies? Why are these agents themselves increasing or decreasing 
in size or power? In the competition for conflict manager of the y ear, or 
the decade, why has the United Nations gone lip and down in rhe num­
ber of cases it has handled? What competences or incompetences play a 
role in the selection process for conflict management practices? How 
about UNHCR, the Red Cross, NATO, or the Organization of African 
Unity and their descendants? Within the most powerful actors, who or 
what is helping CO reproduce, that is, help select, which patterns of neglect 
toward festering problems? Which processes of copying and recombining 
tactics of intervention result in the overmilitarization of SOme states' in­
tervention dispositions, as compared with rhose processes i ncreasing the 
frequency for some states of playing peacekeeping and deve lopmental as­
sistance roles? How can we design a selection process that identifies and 
reward improved early warning and early response behaviors? 

Axelrod and Cohen use their framework to suggest ire- )design possi­
bilities;27 similarly, I suggest the following. Arrange organization-specific 
conflict-monitoring routines in a way that nicely mixes exploration of new 

17 See especially their last, summary chapter, from which many of the phrases in this para­
graph are taken. Of course, I should be held responsible for my selections from. and rein­
terpretarions of, such material. 
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modes of conflict diminution with the exploitation of proven approaches. 
Given their relative virtues, build networks of reciprocal interaction that 
foster trust and cooperation among the different kinds of conflict moni­
tors. Assess strategies for conflict transformation in terms of how their 
consequences might be spread. Promote effective neighborhoods in which 
would-be cooperators in conflict containment can more easily recognize 
the role each other can play. Figure out what else besides the Nobel Peace 
Prize can be used to support the growth and spread of peacemaking ac­
tiviry. And in a world where small successes can be quiet stepping stones 
to a better future, look for fine-grained success measures, such as promo­
tion criteria and associated selection processes within early warning and 
response organizations that can usefully stand in for bigger, longer-range 
goals like the gradual transformation of world sociery. Isn't that a jour­
ney others ought to continue? 

References 

Abelson, R. P. 1973. The Structure of Belief Systems. In Computer Models of 
Thought and Language, edited by R. C. Schank and K. Colby. San Francisco: 
W. H. Freeman. 

Adler, E., and M. Barnett 1998. Security Communities. Cambridge: Cambridge 
University Press. 

Alker Jr., H. R. 1974. Are There Structural Models of Voluntaristic Social Action? 
Quality and Quantity 8:199-246. 

---. 1975. Polimetrics: Its Descriptive Foundations. In Handbook of Political 
Science, vol. 7, edited by F. Greenstein and N. Polsby, 139-210. Reading, MA: 
Addison-Wesley. 

---. 1977. A Methodology for Design Research On Interdependence Alterna­
tives. International Organization 31:29-63. 

---. 1986, 1988. Bit Flows, Rewrites, Social Talk: Towards More Adequate 
lnformational Ontologies. Published in the Proceedings of the Centennial Con­
ference of Todai University, Information and its Functions; reprinted in Be­
tween Rationality and Cognition, ed. M. Campanella. Turin: Meynie� 1988. 

---. 1996. Rediscoveries and Reformulations: Humanistic Methodologies for 
International Studies. New York: Cambridge University Press. 

---. 2000. Learning from Wendt. Review of International Studies 26:141-50. 
Alker Jr., H. R., L. P. Bloomfield, and N. Choucri, 1974. Analyz;ing Global Inter­

dependence. Cambridge: Center for International Studies, MIT. 
Alke� Jr., H. R., and C. Christensen. 1972. From Causal Modeling to Artificial 

Intelligence: The Evolution of a UN Peace-making Simula.tion. In Experimen­
tation and Simulation in Political Science, edited by J. A. Laponce and P. 
Smoker. Toronto: University of Toronto Press. 

Alke� Jr., H. R., and W. J. Greenberg. 1971. The UN Charter: Alternative Pasts 
and Alternative Futures. In The United Nations: Problems and Prospects, edited 

J)ES IGNJNG I N F O RMATION R E S O U R C E S  239 

by Edwin H. Fedder. St. Louis: Center for International Studies, University of 
Missouri. 

A1ke� H. R., T. R. Gur� and K. Rupesinghe, eds. 200 1 .  lou rneys ;t;hrough COll­
fliet: Narratives and Lessons. Lanham, MD: Rowman & Littlefie Id. 

Axelrod, R. 1984. The Evolution of Cooperation. New York: Basic Books. 
Axelrod, R" and M. Cohen. 1999. Harnessing Complexity: Organizational Im­

plications of a Scientific Frontier. New York: Free Press. 
Axelrod, R., and R. O. Keohane. 1985. Achieving Cooperation under Anarchy: 

Straregies and Institutions. World Politics 38(1):  226-54. 
Boutros-Ghali, B. 1 992. An Agenda fDr Peace: Preventive Diplomacy. Peacemak­

ing and Peacekeeping. New York: United Nations. 
Burckhard" J. 1990 (1 860). The Civilization of the Rmaissance in r taly. London: 

Penguin. 
Castells, M. 1998. The Information Age. Economy, Society and Culture. Vol .  3: 

End of Mil/enium. Malden, MA: Blackwell Publishing. 
Collingwood, R. G. 1994 (1946). The Idea of History, edited bY' Jan van der 

Dussen. Rev. ed. Oxford: Oxford University Press,. 
Davis, J., and T. R. Gurr, eds. 1998. Preventive Measures: Bttildillg Risk Assess­

ment and Crisis Early Warning Systems. Lanham, MD: Rowman a Ild Littlefield. 
Der Derian, J. 200 1 .  Virtuous War: Mapping the Milill1ry-lnd .. strial-Media­

Entertainment Complex. Boulder: Westview Press. 
Deutsch, K. W., et al. 1 957. Political Community in the North il ilantic Area. 

Princeton: Princeton University Press. 
Edwards, P. 1996. The Closed World. Cambridge: MIT Press. 
Esry, D. C., et al. 1998. The State Failure Project: Early Warning Research for U.S. 

Foreign Policy Planning. In Preventive Measures, edited by J. Da vis and T. R. 
Gurr. Lanham, MD: Rowman and Littlefield. 

Fogel, L. J., A. J. Owens, and J. J. Walsh. 1966. Artificial Intelligence through Sim­
ulated Evolution. New York: Wiley & Sons. 

Greenstein, F., and N. Polsby, eds. 1975. Handbook of Political Science. 7 vols. 
Reading, MA: Addison-Wesley. 

Haas, E. B. 1968. Collective Security and the Future lntcmalional System. Den­
ver: University of Denver Monographs. 

---. 1993. Collective Conflict Management: Evide-nce for a New World 
Order? In Collective Security in a Changing World. ed. T. G. Weiss. Boulder: 
Lynne Rienner. 

---. 1996. Nationalism. Liberalism, and Progress. Ithaca: Cornell University 
Press. 

Habermas, J. 1970. Science and Technology as Ideology. Toward a Rational So­
ciety. Boscon: Beacon Press. 

---. 1971. Knowledge and Human Interests. Bosran: Beacon Press. 
---. 1979. Communication and the Evolution Df Society. Boston: Beacon 

Press. 
---. 1984, 1987. Theory of Communicative Action. 2 vols. Boston: Beacon 

Press. 
Harre, R., and P. Secord. 1972. The Explanation of Social Bebavior. Totowa, NJ: 

Rowman and Littlefield. 



240 H AYWARD R .  ALKER 

Hodgson, M.G.s. 1993. Rethinking World History. Cambridge: Cambridge Uni-
versity Press. 

Jervis, R. 1985. From Balance to Concert. World Politics 38(1): 58-79. 
Keohane, R. O. 1984. After Hegemony. Princeton: Princeton University Press. 
---. ed. 1986. Neorealism and Its Critics. New York: Columbia University 

Press. 
Keohane, R. O. and J. S. Nye, Jr. 1974. Transgovernmental Relations and inter­

national Organizations. World Politics 27:39-62. 
---. 1975. Integration and Interdependence. In Handbook of Political Science, 

edited by F. Greenstein and N. Polsby. Vol. 7. Reading, MA: Addison-Wesley. 
---. 1977, 1989, 2000. Power and Interdependence. Boston: Little, Brown. 
King, G., and L. Zeng. 2001.  Improving Forecasts of State Failure. World Politics 

53(4): 623-58. 
Lasswell, H. D., and A. Kaplan. 1950. Power and Society: A Framework for Po­

litical Inquiry. New Haven: Yale University Press. 
Latham, R., ed. 2003. Bombs and Bandwith. New York: The New Press. 
Lindblom, C. E. 1965. The Intelligence of Democracy: Decision Making through 

Mutual Adjustment. New York: Free Press. 
Mirowski, P. 2002. Machine Dreams: Economics Becomes a Cyborg Science. 

Cambridge: Cambridge University Press. 
Onuf, N. 1989. World of Our Making: Rules and Rule in Social Theory and In­

ternational Relations. Columbia: University of Southern Carolina Press. 
Oye, K. A. 1985. Explaining Cooperation under Anarchy: Hypotheses and Strate­

gies. World Politics 38(1): 1-24. 
Rupesinghe, K., ed. 1 995. Conflict Transformation. Basingstoke, UK: Macmillan 

Press. 
Rupesingbe, K., with S. N. Anderlini. 1998. Civil Wars, Civil Peace; Introduction 

to Conflict Resolution. London: Pluto Press. 
Rupesinghe, K., and M. Kuroda, eds. 1992. Early Warning and Conflict Resolu­

tion. London: Macmillan Press. 
Schank, R. C., and R. P. Abelson. 1977. Scripts, Plans, Goals and Understanding: 

An Inquiry into Human Knowledge Structure. Hillsdale, NJ: Lawrence Earl­
baum Associates. 

Simon, H. A. 1957. Models of Man. New York: Wiley & Sons. 
---. 1969. The Sciences of the Artificial. Cambridge: MIT Press. 
Skinner Q. 1978. The Foundations of Modern Political Thought. Vol. 1 :  The Re­

naissance. Cambridge: Cambridge University Press. 
Snidal, D. 1985. The Game Theory of International Politics. World Politics 38(1): 

25-57. 
Stedman, S. J. 1997. Spoiler Problems in Peace Processes. In Synergy in Early 

Warning, edited by S. Schmeidl and H. Adelman, 333-374. Toronto: Centre 
for International and Security Studies, York University. 

Sylvan, D., and S. Majeski. 1998. A Methodology for the Study of Historical 
Counterlactuals. International Studies Quarterly 42(1):  79-108. 

Toulmin, S. 1 990. Cosmopolis: The Hidden Agenda of Modernity. Chicago: 
Chicago University Press. 

D ESI GN I N G  I N FO RMATION R E S O U R C ES 2;[ 

_. 2001. Return to Reason. Cambridge: Harvard University Pres�. 
Wallensteen, P. 1988. Peace Research: Achievements and Challenges. Boulder= 

Westview. 
Wendt, A. 1 992. Anarchy Is What You Make of Ir: The Social Construction of 

Power Politics. International Organization 46 (Spring): 391 -425_ 



D is course Archi tecture and Very 

Lar ge-scale Conversa tion 
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HISTORICALLY, NEW spaces for public discussion have been invented every 
few centuries (the agora, plaza, town square, town hall, cafe, newspaper). 
The introduction of electrical and electronic technologies in the twentieth 
century accelerated the rate of change in public spaces to a pace measured 
in decades (film, radio, television). Now with the increasing ubiquity of 
computer networks, new spaces for public discussion and exchange are 
invented, introduced, and updated on an almost continual basis (e-mail, 
newsgroups, Internet Relay Chat (IRC), web logs, instant messaging, Nap­
ster, Gnutella). 

This exponential increase in the rate of change has reached the escape 
velocity of the disciplines and professions normally accorded the respon­
sibility to design, build and analyze public spaces. No longer is it only ar­
chitects, civil engineers, and urban planners who design spaces for public 
discussion. Symptomatic of this transformation is a proliferation of new 
architectures of computers and networks that are not designed by tradi­
tional architects, for example, computer architectures, network architec­
tures, and information architectures. Conversely, traditional architecture 
has become increasingly involved in efforts to extend its methodologies 
to cover computer networks by rendering them as "cyberspaces." 

The gaps between discourse, code, and architecture have now been 
bridged to the extent rhat it is crucial for us to understand issues such as 
the legal ramifications of network architectures on free speech.! Today 
public spaces for discussion include bits as well as bricks and boards. This 
convergence of language and architecture has frequently produced an as­
semblage that fails like the Tower of Babel. Discourse specialists (linguists, 
sociologists, legal scholars, political scientists) have not often enjoyed the 
reputation of great designers of spaces and architectures. On the other 
hand, artists, designers, engineers, and architects-renowned for their 
abilities to envision and execute the configuration and mixing of spaces 

1 CI. Lessig (1999). 
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and materials-have often been typified as inept in the skills of writing 
and speaking. But we are now at a point in time when the future of the 
public space depends upon the ability to mix discourse and architecture 
in a new area of endeavor called discourse architecture. 

Network architecture is the computer science of connecting machines 
to machines. Information architecture is primarily practiced by librarians 
and database and web designers to connect people to machines by mak­
ing it easy for people to find information on networked machines. Dis­
course architecture is the practice of designing environments to connect 
people to people through networked computers. 01; more specifically, dis­
course architecture is the practice of designing networked environments 
to support conversation, discussion, and exchange among people. 

Prior work in this area includes that of the original Discourse Archi­
tecture Laboratory, a research group at Apple Computer.2 Closely related 
is a large variety of work in Computer-Supported Cooperative Work 
(CSCW), Computer-Human Interaction (CHI),3 and Computer-Mediated 
Communication (CMC). Most recently a number of research groups have 
emerged to focus on what has been called social computing and social in­
formatics. Groups of this sort now exist at a number of industry research 
labs, universities and nonprofit organizations. Unlike many scholars who 
work in CSCW and CMC, researchers in the area of social computing 
have identified earlier work in arcbitecture and urban design as useful and 
interesting for the design of networked spaces. Discourse architecture is 
an area of social computing in which environments for discussion are of 
primary importance" 

The practice of discourse architecture entails two kinds of work: one 
concerns the extension and use of methods from art and design; the sec­
ond employs and further develops ideas from the humanities and social 
sciences. First, as a practice of design, discourse architecrure concerns the 
design and implementation of new computer network technologies for 
discourse; that is, the means to shape the conversation that takes place 
wirhin a given system. Just as physical architecture facilitates certain ac­
tivities and inhibits others (compare, for instance, the exchanges sup-

2 Founding members of this research group at Apple included Dave Cwbow, Paul Dour­
ish, Tom Erickson, Jed Harris, and Austin Henderson, with consulting help from Niklas 
Darniras, Sha Xin Wei, Brian Cantwell Smith, and Helga Wild. See http://pliant.orgformore 
information about this group. 

] See especially Erickson, Herring, and Sack (2002) and Munro, Hook, and Benyon 
(1999). 

4 The following definition of discourse architecture is a direct ourgrowth of the writing ] 
have done together with Susan Herring and Thomas Erickson. The following paragraphs 
should be compared with our co�authored work on the subject (Erickson, Herring, and Sack 
2002). Howevet, Herring and Erickson may not agree with the version that appears here. 
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ported by amphitheaters versus those supported by cafes), so do system 
architectures facilitate certain types of conversations. For example, media 
architectures like television broadcasting facilitate one-to-many exchanges 
but do not directly support a democratic, many-to-many exchange be­
tween people. In contrast, the Usenet newsgroup network protocol, for 
instance, does support many-to-many exchanges. Prior work exists in the 
fields of architecture, urban design, and the arts. 

Second, the criteria for evaluating any given discourse architecture de­
pends upon some means to critique the form, character, content, and ex� 
tent of the supported discourse. Thus, discourse architecture is concerned 
with the structure of conversation itself; that is, with how tbe utterances 
of a conversation interrelate and build upon one another. Discourse ar­
chitects are interested in analytical techniques for identifying conversa­
tional structure and explicating the forces that shape it. Relatively little 
research has been done to understand how network architectures influ­
ence existing patterns of discourse or facilitate new patterns. Further­
more, the work that has been done is spread across a wide array of hu­
manities and social science disciplines such as linguistics, literature, 
theater, philosophy, anthropology, communications, computer science, 
information science, political science, psychology, rhetoric, and sociology 
and draws on diverse theories and methods. Consequently, the practice of 
discourse architecture entails the extension, synthesis, and production of 
new knowledge appropriate to disciplines of the social sciences, arts, and 
humanities. 

This chapter is an introduction to discourse architecture. It is an intro­
duction by example. First a new area of discourse is identified; an area 
that will be referred to as very large-scale conversation (VLSC). It is usu­
ally conducted on the Internet through the exchange of e-mail. VLSC fa­
cilitates many�to-many exchanges among citizens across international 
borders. I argue that VLSC poses a fundamental challenge to existing so­
cial science methodologies because it constitutes a different scale of con­
versational interaction, a scale that has not been previously addressed by 
social science. I propose a computationally enabled means to understand 
and theorize VLSC and illustrate this proposal with a prototype piece of 
software, the Conversation Map. Finally, I argue that the Conversation 
Map is not just a tool but also a technology of the self, a means of self­
reflection. 

Very Large-scale Conversation 

On the Internet there are now very large-scale conversations in which 
hundreds, even thousands, of people exchange messages across interna-
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tional borders in daily, many-to-many communications. VLSC is an emer­
gent communication medium that engenders new social and linguistic 
connections among people. It poses fundamental challenges to the ana­
lytical tools and descriptive methodologies of social science previously de­
veloped to understand conversations of a much smaller scale. 

VLSC is both a well-known phenomenon and, simultaneously, some­
thing as yet largely unexamined by designers and social scientists. On the 
one hand, VLSC is well known in the form of busy Usenet newsgroups 
and large, eleccronic mailing lisrs and weblogs.s For participants and ob­
servers alike, VLSC manifests itself as huge lists of messages in a conven­
tional e-mail reader like RN, Eudora, or Netscape Messenger. 

On the other hand, VLSC is largely unexamined. What does it mean to 
have a conversation that involves hundreds or thousands of people? Ex­
isting theories of conversation and discourse do not cover this scale of 
conversation. Moreover, very little design work for VLSC has been done. 
For example, why is VLSC usually represented as a long list of e-mail mes­
sages? Isn't something better possible? In fact, with a better theory of 
VLSC, better software for navigating VLSCs can be designed. 

Detailed, micro analyses of face-to-face conversation usually involve a 
very different kind of work and produce a very different type of research 
result-that is, a very different type of knowledge-than do macroscale 
analyses of discourses involving thousands or millions of people. This 
micro/macro divide is a recurrent one in many of the social sciences and 
has been widely cliscussed in, for example, economics and sociology. 
Bridging this divide for the analysis of VLSCs is necessary because, on the 
one hand, the phenomenon under examination is macroscale by defini­
tion, but, on the other hand, one of the most ethically important motiva­
tions for analyzing VLSCs is to give participants a means to find their way 
and locate their position in a VLSe. Consequently, standard social scien­
tific methods of dealing with macroscale phenomena by working with 
norms and averages are unworkable because they risk effacing the con­
tributions of panicular individuals. 

I will argue that a bridge can be found between micro- and macroscale 
analyses of online conversations. This bridge is the lexicon or what might 
be called the "thesaurus" of a group conversation. On the micro scale, 
contributions to a conversation are judged to be coherent and cohesive 
partially according to whether or not they are taken to be "on topic" by 
the participants. Knowledge of deviation or convergence with a given 
topic is based on knowledge of a lexicon; that is, according to the rela-

S Readers unfamiliar with these forms of online exchange might be interested in explor� 
ing http://www.google.com/grphp. an index of tens of thousands of Usenet newsgroupSj 
http://groups.yahoo.com/. a selection of [cns of thousands of web�based discussion groups; 
andlor http://blogdex.netl, an index of thousands of weblogs. 
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tionships between and the definitions of words. But, over tiw cour" 1) _ - f 
the lifetime of a group, new (e.g., slang) words are coi ned, se,ne WOld. s 
gain new meanings, and others lose [heir currency, their c�lIlnu�.r- i O!ls.. fll" r 
the controversy that surrounds them. Thus, conversatwn botl, depr.�"-- s 
upon and changes the lexicon or "thesaurus" of a grou p. 

This conceptualization of VLSC-as the substrate an d cata l)'lt of co",- _ ­
munity-is concordant with a large amount of work i n  ;ociolinguisnc __ s 
and the sociology of knowledge. Roughly speaking, what characteme ,- s 
many of these sociolinguistic and sociological approacnes to c<l"Ve rs.1&.\EIl 
and discourse is this: through the production and reprod"cti"� ,) j' ,  '''!:Y 
of speaking and/or writing about certain pivotal subjtets. " grOUP ! ' s 
formed and distinguishes itself from other groups. Thus. chemi,e, in tn......, 
eighteenth century distinguished themselves from alchE mists bl d ""i�_ ­
ing a new discourse that we now recognize as the science of {herni�n�. 
Rather than talking about water as an essential element, chemills talk l> - f  
the combination of hydrogen and oxygen. So, a new wa y of s peale i nganc::l 
writing simultaneously produces a new group (e.g., chemists ) and unrav-- ­
els or divides itself from a preexisting group (e.g., alchemists). 

A way of speaking and writing (re)produces limits and paS sibil ities i. -r 
the way a subject can be spoken and/or written about and, siIrlultane-o­
ously, (re)produces a social structure (e.g., a group or community). Thi_ s 
way of thinking about the process and product of verbal interaction i_ s 
well known in, for instance, conversation analysis.6 This u;a )' of desnlt- ­
ing the product or production of written and conversational 10, .. n15 ta_ s 
been termed "a discourse" by various European '''continenral'- 1 heomr:;:;: : 

[C]ontinental discourse theorists such as Foucault, Lyotard, Ounzdccl ::pe;.;Iv.II� , 
and De Certeau tend to use the term Udiscourse" to refer to l.-ebll·jl'ely ",:.i . ­
bounded areas of social knowledge. So, at any given historical c. Onl\!I�'CtlJfe, iii. ':: 
is only possible to write, speak, or think about a given social ob; �I I Dla doe..� , 

for example) in specific ways and not in others_ lI,A discoursl! "" llo-') ).Jid �nn 
be whatever constrains-but also enables-writing, speaking, .and thmlJ1··. 1� 

within such specific historical limits_ Thus while a discourse (an b� d" <>:Jgl:i a- f 
as linguistic in one sense, it also has [0 be treated in terms of the ccrl'::-i itir)liJ(n -r 
possibiliry of knowing a specific social object. (McHouI 1994: 944-4 5)  

6 Harvey Sacks. the inventor of conversation analysis, provide!' s�vttll e.x.:rrples' �;i t-.�! 
coconstruction of a lexicon and a social group: "Now if we can la.h· it l!lar t!:lr- Jn:'; t ;t::r.:a r. 
'hotrodders' is a category (hat is by and large employed by kids to : ;uraCt<;r.i:!f ih e�"t- � , 
and whose use, to some considerable extent, they enforce, and wh(,s� �r.;.:�rti.�·!; u,.t" !£"":1.­
force, and obviously it'S, at least to some extent, a category that re:x ni.f".!s pet.->OI1 S Car. �CIf::;. 
chen at least one of the initial questions we might ask is: Why should it be ttu .-a:;e t�;J .r. 
least some people who go about doing kinds of rebellion1 do it b)· foum.u a t iJl. t l:em .. (b� 
as a patticular type? Thac is, why do they set up a type? Why don'� they t!' �' K U ';J.k.! rl'fl:r:A ­
selves observable as "individuals,' so to speak?" ( 1992: 1:172). 
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From this continental perspective it is therefore possible to talk about, for 
instance, "the discourse of chemistry." This usage of the term I'discourse" 
(Le., the use of the term discourse preceded by a definite or indefinite ar­
ticle like "the" or "a") is sometimes at odds with or appears more or less 
incomprehensible to practitioners of other sorts of Anglo-American forms 
of discourse analysis? 

In her book that compares and contrasts six different Anglo-American 
approaches to discourse analysis (speech act theory, pragmatics, ethno­
methodology, interactional sociolinguistics, ethnography of communica­
tion, and variation theory), Deborah Schiffrin (1994: 339) states: "Dis­
course has often been viewed in two different ways: a structure, i.e., a unit 
of language that is larger than the sentence; and the realization of func­
tions, i.e. as the use of language for social, expressive, and referential pur­
poses." In other words, from an Anglo-American perspective, "dis­
course" is a name for a sequence of sentences (a structure) or a certain 
kind of language use (a function). But from a European, continental per­
spective, "discourse" is the result of either language use or the back­
ground conditions or context for a given sequence of sentences. Borrow­
ing the trope of "figure/ground" from art history, one might say the 
difference between scholarly approaches to discourse analysis arises from 
the use of the term discourse to describe figure versus its use to describe 
ground. Or, alternatively, the conflict involves the use of discourse as a 
name for text versus its use as a name for context. 

Rather than sort out this knotty conflation and conflict of terminology, 
I will try to find a way around it. From a continental perspective one 
might talk about how a VLSC produces or reproduces a given or ne� dis­
course. From an Anglo-American perspective, one might say that a VLSC 
is a discourse. Instead, I will simply state that a VLSC produces, repro­
duces, and relies on a set of social and semantic relationships. In the lan­
guage of mathematics, one might say that there exists a mutually recur­
sive relationship between a VLSC and a set of social and semantic 
networks. Or, one might say, the coherence of a VLSC depends upon so­
eial and semantic background knowledge, but this background knowl­
edge is also, at least partly, a product of the VLSC. 

Three Dimensions of Conversational Commonsense 

For conversations of a smaller scale (i.e., smaller than VLSC), it is possi­
ble to see when the background knowledge of a conversation is being 

7 Some of the pracrical implications of these incommensurable differences between 
Anglo�American and European approaches to discoutse are described in Pennycock (1994). 
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abused or fl�uted. Commonsense, conversational backgrou nd k nowledge 
can be deSCrIbed In a vaflety of ways: as a set of common associations and 

common terms, as a set of social and semantic networks, or-as will be 
elaborated below-as a set of metafunctions named interpersonal, tex­
tual, and ideational by Michael Halliday (1994: 179). 

Divergences or differences of routine, conversational background 
knowledge can produce misunderstandings and conflict, but they can 
also produce comedy. Consider the following one-liner from corned ian 
Stephen Wright: "I was driving down the highway one morning and I sa w 
a billboard advertising a restaurant that said 'Breakfast any time' so I 
stopped and ordered French toast in the Renaissance." The social coher­
ence of a group underwrites conversation and depends upon a number of 
things. Semantics is just one of these things, but Wright's j oke illustrates 
how the production of common terms-a shared semantics-is impor­
tant to conversation. 

If the terms of conversation are followed, but the conventional turn­
taking "rules" are not, another sort of nonsense is produced. Lewis Car­
roll (1960: 97) illustrates the "rules" of riddles when he has the charac­
ters of Wonderland violate them: 

"Have you guessed the riddle yet?" the Hatter said, turning to Alice again. 

"No, I give it up," Alice replied: "what's the answer?" 
"1 haven't (he slightest idea," said the Haner. 
"Nor I, ft said the March Hare. 
Alice sighed wearily. "1 think you might do something better with the time," 
she said, 
"than wasting it in asking riddles that have no answers. " 

The common terms and rules of conversation are tightly coupled in the 
production of the cohesion of a conversation. When the cohesion is de­
liberately undone, the conversation is unhinged, as this snippet from Eu­
gene Ionesco's (1958) absurdist play The Bald Soprano i llustrates. Sud­
denly, in this dialogue sequence, all of the people being discussed are 
named Bobby Watson: 

MRS. SMITH: But who would take care of the children? You know very well that 
they have a boy and a girl. What ace their names? 

MR. SMITH: Bobby and Bobby like their parents. Bobby Watson's uncie, old 
Bobby Watson, is a ricb man and very fond of the boy. He might very well 
pay for Bobby's education. 

MRS. SMITH: That would be proper. And Bobby Watson's aunt, old Bobby Wat· 
son, might very well, in her turn, pay for the education of Bobby Watson, 
Bobby Watson's daughter. That way Bobby, Bobby Watson', mother, could 
remarry. Has she anyone in mind? 
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MR. SMITH: Yes, a cousin of Bobby Watson's. 
MRS. SMITH: Who? Bobby Watson? 
MR. SMITH: Which Bobby Watson do you mean? 

WAR R E N  S A C K  

MRS. SMITH: Why, Bobby Watson, the son of old Bobby Watson, the late Bobby 
Watson's other uncle. 

Obviously, writers and comics know and bend the common terms and 
rules of conversation in order to produce these sorts of effects. Using in­
sights of this sort, scholars like Roman Jakobsen (1985) have been able 
to explain the linguistic workings of avant-garde artistic literature, but the 
wittiness of more common performances also often depends upon an ex­
plicit understanding of how conversation engenders social cohesion andl 
or how the norms can be manipulated to reveal or break the underpin­
nings of social cohesion.8 It is equally as obvious that anyone who finds 

8 In linguistics theee exists a principle called Ziff's Law (Ziff 1960). Ziff's Law is the ob­
servation that any arbitrary string can be interpreted as a proper name. This is often men­
tioned as a serious difficulty for the construction of computer programs to parse natural lan­
guage texts. However, it is also the main observation underlying Bud Abbott and Lou 
Costello's famous "Who's on first?" skit first performed on the Kate Smith Radio Hour in 
1936: 

COSTELLO: Look Abbott, if you'ce the coach, you must know all the players. 
ABBOIT: I certainly do. 
COSTELLO: Well you know I've not met the guys. So you'll have to tell me their names, 

and then I'll know who's playing on the team. 
ABBon: Oh, I'll tell you their names, but you know it seems to me they give these ball 

playets now�a-days very peculiar names. 
COSTELLO: You mean funny names? 
ABBon: Strange names, pet names . . .  like Dizzy Dean . . .  
COSTELLO: His brother Daffy 
ABBOTI': Daffy Dean . . .  
COSTELLO: And their French cousin. 
ABBOTI': French? 
COSTELLO: Goofe 
ABBOTI': Goofe Dean. Well, let's see, we have on the bags, Who's on first, What's on sec� 

ond, l Oon 't Know is on third . . .  
COSTELLO: That's what I want to find out. 
ABBorr: I say Who's on first, What's on second, I Don't Know's on third. 
COSTELLO: Are you the manager? 
ABBOTI': Yes. 
COSTELLO: You gonna be the coach too? 
ABBOTI': Yes. 
COSTELLO: And you don't know the fellows' names. 
ABBOTI': Well I should. 
COSTELLO: Well then who's on first? 
ABBOTI': Yes. 
COSTELLO: I mean the fellow's name. 
ABBOTI': Who. 
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these manipulations funny or absurd has a set of well-developed intuitions 
about the rules and terms of conversation: the commonsense knowledge 
of conversation. 

Each of the comedic examples above illustrates a different metafunc­
tion of language. According to Michael Halliday (1994: 179), language 
has at least three meta-functions: (1)  ideational: language can represent 
ideas; (2) interpersonal: language functions as a medium of exchange be­
tween people; and, (3) textual: language functions to organize, structure, 
and hold itself together; this function allows the various devices of cohe­
sion, including citation, ellipsis, and anaphoric reference, to be used. The 
Steven Wright joke shows what can happen when the ideational meta­
function breaks down. The selection from Alice in Wonderland illustrates 
the breakdown of the interpersonal metafunction. And in Ionesco's dia­
logue, the textual metafunction is thwarted by a breakdown of lexical 
cohesion. The point of these examples is simply to give examples of 
what might be considered the three different dimensions of commonsense 
knowledge about conversations that must be in place for a conversation­
and so, transitively, a group of interlocutors-to hold together. 

When one or all of these sorts of conversational background knowledge 
fall apart, the result can be funny! But by citing only the absurd and the 
comedic, it is difficult to picture what can be lost if the terms or rules of 
conversation are questioned or broken. While these questions and breaks 
can be funny, they can also arouse anger or mistrust. 

Harold Garfinkel (1967: 43-44) asked his students to document this, 
the breakdown of common terms assumed in conversation; rhat is, to 
document the breakdown of the ideational met.function. In the course 
of everyday conversation, Garfinkel's students questioned the .ssumed, 
common terms. The results were graphic. In the following accounts, 
Garfinkel's students play the role of the so-called experimenter (E). 

The subject was telling the experimenter, a member of the subject's car pool, 
about having had a flat tire while going to work the previous day. 

(S) I had a flat tire. 

COSTELLO: The guy on first. 
ABBOTI': Who. 
COSTELLO: The first baseman. 
ABBon: Who. 
COSTELLO: The guy playing . . .  
ABBOTI': Who is on firsrl 
COSTELLO: I'm asking you who's on first. 
ABBon: That's the man's name. 

9 The violation of these sorts of commonsense knowledge can be seen as funny, as can 
the violation of a large variety of everyday expectations. See Freud (1960). 
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(E) What do you mean, you had a flat tire? 
She appeared momentarily stunned. Then she answered in a hostile way: "What 

do you mean, 'What do you mean'? A flat tire is a flat tire. That is what I 
meant. Nothing special. What a crazy questionl" 

"On Friday night my husband and I were watching tc:levision. My husband re­
marked that he was tired. I asked, 'How are yOll tired? Physically, mentally, 
or just bored?'" 

(S) ' doo't know, ' guess physically, mainly. 
(E) You mean tbat your muscles ache or your bones? 
(S) I guess so. Don't be so technical. 
(After more watching) 
(S) All these old movies have the same kind of old iron bedstead in them. 
(E) What do yOll mean? Do you mean all old movies, or some of them, or just 

ones you have seen? 
(S) What's the matter with you? You know what I mean. 
(E) , wish you would be more specific. 
(S) You know what I meanl Drop dead! 

The victim waved his hand cheeri1y. 
(S) How are you? 
(E) How am I in regard to what? My health, my finances, my school work, my 

peace of mind, my . . .  ? 
(S) (Red in the face and suddenly out of control.) Look! I was just trying to be 

polite. FranJdYJ I don't give a damn how you are. 

These examples make the risks clear. By questioning the common terms 
of conversation, the students threaten the social contracts, or at least the 
smooth functioning, of various smaH groups of people: the car pool, the 
marriage, the friendship. 

Questioning the common terms-the ideational metafunction of lan­
guage-has risks. Analogously, there are risks to questioning the textual 
and interpersonal metafunctions. Using an ethnographic methodology, 
John Gumperz and his coHeagues have documented how the textual and 
interpersonal metafunctions of language can break down in cross-cultural 
conversational situations. Consider the foHowing utterances spoken by a 
Malaysian-born Indian immigrant in a London Adult Education class dis­
cussion about mortgages: "Mortgages. If you are to buy a house. Who 
can get and who cannot get. What assumptions we made, what? If you 
work. If you don't work, can you get a mortgage? "  Gumperz et al. com­
ment on tbis example: "the difficulties here are in foHowing the connec­
tions that are being made, and consequently in understanding the inten­
tion of the final questions. [The] example starts with a string of noun 

• •  . 1  . .  J . .l .. _ _  ! __ T .. ..  L � C. _ _  I _  •• �_ .. ; .... _ 
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intended to elicit a review of the assumptions made at another time, or is 
it the commencement of discussion of the topic of 'who Can get and who 
cannot get' a mortgage?" 

Of course, the "difficulties" that Gumperz et al. mention are their dif­
ficulties, not the difficulties of the speaker or her audience, who are also 
largely, English-speaking Indian immigrants. Gumperz et .1 _  show ho'; 
the structures and resources of grammaI; prosody, and in tonation of 
Hindi, Urdu, Punjabi, Gujerati, and Marathi are employed to join to­
gether multiple sentences when speakers of these North India n languages 
speak English. Thus, the difficulties in resolving the cohesion are mostly 
difficulties for Anglo-American English speakers, not English-speaki ng In­
dians and Pakastanis. Consequently, even in a situation wh ere the lan­
guage being spoken is English and everyone in the situation is perfectly 
fluent in English, cross-cultural ties cannot, at times, be crea ted because 
the textual and interpersonal metafunctions are produced very differently 
by members of different cultural groups. 

This can have grave repercussions in legal, medical, and employment 
situations. In such situations bilinguals are sometimes thought to not be 
teHing the truth because their testimony seems to be self-contradictory 
when interpreted by monolinguals; or the bilingual does not: receive the 
medical care they need because the doctor does not understa nd them; or 
the bilingual does not get the job because the monolingual thinks the bi­
lingual is hard to understand. In other words, in such situations-unlike 
the example situations of Garfinkel-the social fabric of a group is not 
ripped; rather, the group or social relationship is never threaded together 
or is clipped off right from the start. 

Obviously the ideational, interpersonal, and textual relat:ions estab­
lished through inter- and intracultural conversational interactions do 
not remain static. Some groups become closer knit over time_ Others fall 
apart. Intercultural, multilingual interactions can produce creoles and 
new forms of intelligibility; or, unfortunately, such situations can deteri­
orate through repeated miscommunication, and so cross-cultural conver­
sation can become more and more difficult. To understand these shifts it 
is necessary to understand how a series of conversational interactions add 
up and thereby influence the performance of the metafunctions o f  lan­
guage. For instance, how can good first impressions make interactions 
thereafter easy? How can a set of misunderstandings lead to diminished 
rapport between people who have gotten along for years? 

The Micro-Macro Divide 

It is quite easy to roughly characterize the difficulties of visualizing VLSC 
�t' � t'Hh .... f-,.., .. ", "nrl r'llt-'lIlvcr fn,. rnn1n"'1nnihr Tt Ie:: � "rhirl...p.n <:Inri PI1tT" nrnh� 
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lem. The communities of VLSC-and thus, also, the conversational com­
mon sense of the community-do not preexist the VLSC except in some 
very vague manner. The texture and ideas of online communities come 
through collective actions and individual interactions, but it is difficult to 
see how a multiplicity of such (inter)actions might add up to, for instance, 
a coherent conversation, or what in continental theories might be called 
a discourse. The difficulty is what social theorists often refer to as the 
micro-macro problem: how can a large number of individual interactions 
add up to a larger social or political force and, vice versa, how does a 
larger social force act on smallwscale, even intimate interactions? 

Social theory has been in general terms concerned with different levels of analy­
sis. In economic theory we are familiar with the idea of micro and macro eco­
nomics to describe these different levels. Micro economics is concerned with 
the economic activity of individual economic units such as the household. 
Macro economics considers the behavior of the economy as a whole. Political 
science and sociology also work with such a distinction. In commonsense terms 
the micro level is the level of everyday interaction typically involving face-to­
face negotiation between individuals. By contrast the macro level refers to the 
global structure of societies, and the analysis of major institutions such as the 
interface between the economy and politics; it also deals with large-scale col­
lective action such as global social movements. The majoricy of social theorists 
recognize implicitly some form of this distinction, and various social theories 
have attempted to explicate the relarionship between the micro and macro lev­
els. (Turner 1996: 222). 

Just as there is a micro-macro divide in economics and sociology research, 
there is also a micro-macro divide in discourse and conversation analysis 
work. The great majority of work done on conversation, by linguists and 
sociologists, consists of micro analyses of interactions between a small 
group of people. For example, work in conversation analysis often ex­
amines interactions between two or three people (e.g., Sacks 1992). 
Larger-scale work includes analyses of individual classrooms or small 
group interactions involving ten, twenty, or thirty people (e.g., Sinclair 
and Coulthard 1975). But large-scale work in examining interactions 
among hundreds or thousands of people, for instance, in online news­
groups or interchanges in scientific literatures, usually effaces so many of 
the rich language details that microanalyses take particular care with that 
these large-scale investigations are a completely different species of work. 
These studies are, in other words, macro analyses, and it is difficult to see 
whether or how they complement the work of micro analyses. Histori­
cally, the most expedient thing to do has been to choose either a micro­
or a macroanalysis methodology and then ignore the results of the other. 
However, this is not an option for VLSC because it is large scale, thus 
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macro, in size, but its rich details arc what makes it a conversarion rather 
than just, for example, an "information superhighway. " 

For instance, recent work by Steve Whittaker, Loren Terveen, Will Hill, 
and Lynn Cherny ( 1 998) on the dynamics of massive interaction a""lyzes 
the headers (the to:, from:, references:, etc. forms) of severa l mill ion 
e-mall messages to investigate online conversational dynamics, bur c],er 
do this analysis by completely ignoring the contents of the messages. A,· 
guably, this sort of methodology-like a lot of work in sociology 011 so· 
cial networks (e.g., Wasserman and Galaskiewicz 1994) and cocitation 
analysis (e.g., Garfield 1 979)-is an exploration of some o f  the interper· 
sonal dimensions of the medium of VLSC, but it leaves untouched the tex· 
tual and ideational relations established or broken by VLSCs. Since the 
production and reproduction of social groups through VLSC is a function 
of at least all three of these aspects of language (the interpersona I ,  the rex· 
tual, and the ideational), a strictly social network-based examin. r.ion 
(who is responding to whom) is not sufficient as a complement to dera iled 
microanalysis work. 

Conversely, much other large-scale work has been done on telCt corp ora 
that reveals recurrent patterns of ideational and textual relations b. t: ig· 
nores how a series of texts can produce or reinforce a social networ k, II 
set of interpersonal relationships. For example, corpus·based, com� uta· 
tional linguistics work has developed technologies for automaticallycClm· 
piling rough-draft thesauri given a large archive of texts; 10 or, given aft 
archlve of tagged and bracketed texts, machines have been develope d to 
automatically generate a grammar and a parser;1 1  or, given a set of texts 
that mention many of the same people or places, some newly devebpeJ 
machines can now automatically hyperlink the texts so that entities in one 
text are automatically connected to mentions of the same entiries in [} ther 
texts.I2 Many of these same techniques have been taken up by sod do 
gists of science working in the area of actor-network theory (e.g., Law and 
Hassard 1999). For example, Genevieve Teil and Bruno Latour ( 1 995) de· 
scribe a machine that uses measurements of conditional proba bility and 
mutual information to automatically compiJe a rough·dralt thesa urus 
from a corpus of scientific abstracts. 1 3  

The difficulty with visualizing the conditions and productions of VLSC 
is therefore the following. Even though it would be ideal to simply "scale 

lO For contemporary work, see Gre£enstette (1994l; Hearst (1998); Harabagill. and 
Moldovan (1999). For the history of this Geld, see, for example, Soergel ( 1 974). 

J1 See, for examplt!. Magerman (1994). 
12 See Bagga, Baldwin and Shelton (1999)i Green {l997}. 
13 Teil's and Latour's work is one of the latest outgrowths of a long line of su�h com 

puterized text analysis work (on co-word analysis) conducted at the Centre df Sociologie d.' 
l'Innovation, Ecole des Mines de Paris. See also, for example Calion, Law and Rip !1 986! 
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up" the methodologies of the micro analysis of conversations and dis­
course, such methodologies can no more be scaled-up than the rich in­
sights into bird flight gathered by a keen-eyed ornithologist can be scaled­
up to analyze the dynamics of iet airplane travel. This is because these 
microscale analyses require too much of tbe analyst. Often a micro analy­
sis of a conversation demands that the analyst identify the intentions of 
the participants; this is nontrivial if not impossible to do for a discussion 
that involves thousands of people. 

Moreover, previous attempts to create theoretical tools for the exami­
nation of large text corpora have often neglected one or another meta­
function of language (e.g., the interpersonal, the textual, the ideational) 
that is clearly important for conversational interaction. These large-scale 
theories of language are not adequate as large-scale theories of conversa­
tion because they leave out too many details. Large-scale work tends to 
fall into either (a) a social network type of work, which usually leaves out 
a lot about the contents of the text or talk exchanged; or (b) a corpus­
based linguistics style of work that tends to overlook too much of the in­
terpersonal or social structure of the texts examined. If, however, these 
two different styles of macroanalysis could be combined, then a richer pic­
ture of the combined social and semantic (re)productions of VLSC could 
be painted. 

Thesauri and Conversational Common Sense 

If these different sorts of macroanalysis (social network-based and com­
putational linguistics-based) are to be connected together, a linkage point 
must be found. By looking at the histoty of discourse analysis, a linkage 
point can be found: it is the thesaurus. 

In the first essay in linguistics to mention discourse analysis, Zelig 
Harris ( 1952) provided a rough-draft version of this linkage point. Har­
ris explained that the key to discourse analysis is to find corpus-specific 
equivalencies: 

Suppose our text contains the following four sentences: The trees turn here 
about the middle of autumn; The trees turn here about the end of October; The 
first frost comes after the middle of autumn; We start heating after the end of 
October. Then we may say that the middle of autumn and the end of October 
are equivalent because they occur in the same environment (The trees turn here 
about-), and that this equivalence is carried over into the later two sentences. 
On that basis, we may say further that The first frost comes and We start heat· 
ing occur in equivalent environments. (1952: 6). 
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In the Anglo-American traditions of discourse analysis, no one ha s fol­
lowed up on Harris' work." However, the description provid ed by Har­
tis on how to find "equivalencies" is a technically unnuanced descri ption 
of the sort of work that some researchers in contemporary, co�pus-l> ased, 
computational linguistics have undertaken to automatically genera te or 
extend thesauri. Harris's insight about what he called his "distribur iooal 
analysis of discourse" was that regularities within a given discourse: !' ren­
dered as "equivalencies," could be descriptive of the cultural s pecifi cities 
produced and reproduced within a given discourse. By blending the teth­
nology of contemporary corpus-based linguistics with Harns's inSight, it 
is possible to use this insight as a pivot point through which different kinds 
of macro analysis connect together with the concerns of micro analy SIS of 
conversation. 

Consider the following conversational exchange: 

A: What sorts of fruit do you like? 
s: Oh, apples and bananas. 
A: What about strawberries? Do you buy them when they're in season? 
S: No, I don't reaUy like berries. 

To find the lexical cohesion between the statements in this exchange, it� 
necessary to know that apples, bananas, strawberries, and btr ries in gen· 
eral are all kinds of fruit. Knowing this, it is possible to say rho t this shorr 
sequence concerns fruit, but it is also possible to say that A and B has'e 
had a verbal exchange concerning fruit. In shon, thesaurus-I ike knowl­
edge about fruit provides a means for more specifically desrribing iou<­
personal and textual relations of the conversation. 

Within the micro analysis specialty of conversation analysis, sen. olars 
have noted the key role that thesaurus-like knowledge of cat" gories plays 
in the construction of coherent sequences of dialogue. Fer instance, in 
elaborating his theory of categories, the inventor of conver'';)�ion a nail" 
sis, Harvey Sacks, provided the following definition and example: 

. 

Sacks refers to activities which imply identities as category-bound acri vitirs 
(CBAs). His definition is as follows. Category-bound activities: ·'mally a.cti,'l 

104 .. _ • •  with Chomsky's appropriation of the notion of transfocmations as all int: raSl'n· 
tential feature, and with the overwhelming dominance oflinguistics by the trmsforma tioru!­
generative movement which Chomsky came to lead, Harris' early a tternpt:: whh ] Ollgt'l 
stretches of textS was nOt followed up, and {he moods of discourse analysis Jescribtd be� 
(discourse analysis as influenced by Michael Halliday and conversation a�a lysis 3$ intlu­
eneed by Harold Garfinkel] cannot be seen as direct developments of Harris's modd 
(Malmkjaer 1991: 100-101). However, Michel P�cheux and his colleagues and SOld ellt�1ij 
France did attempt to use Harris's (or at least Harris·likej insights to examine difleren,(') 
and similarities berween specific discourses. Sec, for insrance. PecheuX' (1995) . 
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ties are taken by Members to be done by some particular or several particular 
categories of Members where the categories are categories from membership 
categorization devices" (Sacks 1992: 249). CBAs explain why, if the story read 
"The X cried. The Y picked it up," we might have guessed that X was a baby 
and Y was a mommy. Crying, after aU, is something that babies do and pick� 
ing up (at least in the possibly sexist 1960s) is something that mothers did. (Sil­
verman 1998: 83) 

Similar observations about the key ro(e of semantic and pragmatic as­
sociations for given terms in the construction of the coherence and cohe­
sion of texts were realized within some work in computational linguistics 
(d. Carbonell 1980). However, this computational linguistics work, like 
most other non-Harris-like computational work on discourse analysis, 
has been-for all practical purposes-a methodology of micro analysis 
of conversation and discourse. IS 

What has been left unexplored is the fact that there now exist empiri­
cal methods applicable to large-scale corpora that can provide a means 
for documenting the emergence of categories of terms, what Harris called 
equivalencies between terms. But, it is not the case that these new tech­
niques from corpus-based linguistics can automatically bridge the theo­
retical chasms dividing micro from macro conversational analysis and 
social-network versus computational-linguistic macro analyses. One more 
theoretical insight is necessary: even as much as the textual and interper­
sonal relations are influenced by the ideational relations (i.e., the seman­
tic links articulated in thesaurus-like compilations), the inverse is also 
true. In other words, the social and semantic aspects of VLSC are related 
in a mutually recursive manner: ideational -+ textual -+ interpersonal -+ 
ideational .... . . . .  

From the word usages (what Ferdinand de Saussure would call parole or 
wbat Noam Chomsky would call performance) in a corpus of texts, a set 
of equivalencies and thus a rough idea of semantic relations between 
terms can be derived witb the procedures of corpus-based, computational 
linguistics. These equivalencies can be compiled as a kind of rough draft 
thesaurus. The categories and equivalencies in the thesaurus have, in turn, 
an influence On how cohesion (i.e., textual) and social (i.e., interpersonal) 
relations are labeled. By looking at which terms are important to a con­
versation (i.e., which terms label a large number of social and cohesion 
relations present in a corpus of multiauthored texts, (such as an archive 

ts Most "discourse analysis sys[ems" that have been built in the fields of artificial intel� 
ligence and computational linguistics have been very elaborate productions constructed to 
iIIusuate the analysis of interchanges that can be transcribed into one or cwo pages of text 
(e.g., Allen et al. 1 996). 
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of email messages), One can get a feel for which parts of the "c"gh.d�I1s, 
thesaurus are important. The ways in which these highlighted eie.nen� o_ 
the rough-draft thesaurus are "spoken about" by meml>ers of Ih e ("'_ .. 

versation provide a means for characterizing the conversattcn. SS .;i \"vb.,i:_u 
Thus, for instance, a conversation that associates water Wi! h hyd iOf?ilE\ 
and oxygen might be characteristic about a conversation oJ ';he:rni"rry<7 
rather than a conversation about alchemy. 

As conversations and so cultures and common sense evolve. so <10 � 
thesauri that can be derived from them. This is true too of In Qre 0 :Efi.;j, i= 
band-compiled reference works.lo Very large-scale conv�rsH t ;,1r. j" or;;' 
eclectic domain because, as it is currently practiced on tht In cenJt!: 't: P\I __ 

ticipants can come from a wide diversity of cultural background; and ,eo 
what is or is not commonsensical cannot be enumerated befo rth·, n.d. / • ..­
understanding of VLSC requires a perspective that allows on e to see, f,,= 
instance over the course of a long�term conversation, how COlllmOn S{'n5� 
is produced, reproduced, extended, and changed by a group o f  po<enti,i1ysr 
culturally diverse participants. The political philosopher Antonio <G"m-­
sci gives us just such a picture of common sense: "Evel)' social stUll111lEl 
has its own 'common sense' and its own 'good sense,' which are ba sicallr-r 
tbe most widespread conception of life and of men. Every philosoph'a •. 
current leaves behind a sedimentation of Icommon sense'; this is (he elX;­
urnent of its historical effectiveness. Common sense is not somethin:gligicm 
and immobile, but is continually transforming itself, enriching itself w,lw, 
scientific ideas and with philosophical opinions wbich have e nt�red �rdi­
nary life . . . .  Common sense creates the folklore of the future, th a t i" s 
a relatively rigid phase of popular knowledge at a given place and tim, '­
(Gramsci 1971: 326, as cited in Hall 1982: 73). 

From this perspective, common sense is accumulated and transformecI 
through the process and productions of science, philosophy, and other=­
powerful conversations, discourses, and practices. This is a pers pecliv� 
that bas been useful for understanding the workings of older medi8ll 
(newspapers, television, film) and could be of use to understand and de­
sign for new forms of mediation like VLSc.17 

]6 The literary theorist Roland Barthes speaks of the contents of rJerenc:e books,. like the­
sauri, as "'cultural codes" central to the process of reading, "The cuJrural codes, 'N hich lT� 
extremely numerous and heterogeneous, to a very large degree subsume all the or her Colle ­
gories. They speak the familiar 'uuw' of the existing cultural order� lepta t what h�s 'dl ­
ways been already read. seen, done experienced: . . .  Barthes u!lderscores the di sculsi"e­
basis of the 'reality' to which cultural codes refer by equating it with 'the scro f sewn or,ipl t: 
handbooks accessible to a diligent student in the classical bourgeois educational sy5trm'�= 
(Silverman 1983, 241, 274). 

17 According co Stuart Hall (1982), Anglo-American media studies of the cady twenti ­
eth century saw the media (newspaper, television, etc.) as producers of COOlt:nt that �re -
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Maps of Very Large-scale Conversation 

Discourse architecture entails two kinds of work: (1 )  the design and im­
plementation of new computer network technologies for discourse, that 
is, the means to shape the conversation that takes place within a given sys­
tem; and (2) the production and employment of analytical techniques for 
identifying conversational structure and explicating the forces that shape 
it. This chapter has, so far, discussed only the second kind of work. 

I have argued-following Michael Halliday-that conversational com­
mon sense has at least three crucial dimensions: the interpersonal, the tex­
tual, and the ideational. Using examples from art, comedy, and sociology, 
I have illustrated how the breakdown of conversational common sense 
can have effects both comedic and/or dire for social cohesion. I have 
hinted how new and old thinking about thesauri gives one insight into the 
constitution of conversational common sense. Finally, I have asserted­
with Antonio Gramsci and Stuart Hall-that common sense is an "ac­
cretion" dynamically produced and transformed by the groups that it 
links: conversational common sense is defined in a mutually recursive re­
lationship with the social group that invents and reproduces it. 

To illustrate the other aspect of discourse architecture-the design and 
implementation of new computer network technologies for discourse-I 
present a system, the Conversation Map, designed to visualize the three 
dimensions of VLSC common sense and its emergence and transforma­
tion. The Conversation Map system accepts a corpus of hundreds or thou­
sands of e-mail messages and analyzes those messages using a set of com­
putational linguistics and sociology techniques to generate a summary of 
the messages that includes (1) who is reciprocally replying to or quoting 
from whom-i.e., the interpersonal dimension of the conversation; (2) the 
themes of discussion that are important to the conversation embodied in 
the messages-Le., the textual aspect of the conversation; and (3) what 
can be understood as some of the emergent definitions or metaphors of 
the discussion that are apparent if, in a certain sense, all of the partici­
pants' language inscribed in the text-i.e., the content-of the e-mail 
messages is analyzed and summed together. This last aspect is performed 
through the automatic calculation of a rough-draft thesaurus from the 

fleeted" the "common sense" of the larg� public. The media was said to objectively write 
down and distribute the consensus, or sensus communus, that was produced by the public 
independent of the media. Hall argues that. laret, media studies came to recognize the 
media's role in producing, rather than simply reflecting, community values and common 
sense. By being the only "'voice" that could reach across the nation and even across the 
world, the electronic and print media framed public discourse, and thus public "common 
sense, n simply through the editorial choice of which stories should be broadcast and which 
should be left untold. 
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written content of the e-mail messages. In short, the Conversation Map is 

designed to make the three dimensions of VLSC cornmOfI sense visible: 

the interpersonal, the textual and the ideational. More specific and rech­

nical descriptions of the Conversation Map system can Ibe found else­

where (Sack 2000, 2002). Here we will examine a few examples of the 

maps that were automatically generated by the system. 
One unprecedented activity that the Internet has made possible is the 

debate about international politics by ordinary citizens in different coun­

tries on a daily basis in a public "space" where people do not necessarily 

know one another before the debate begins. Such debates c>ccur regularly 

in weblogs, listservs, and Usenet newsgroups. The following examples are 

all drawn from public, Usenet newsgroup discussions, and they all illus­

trate ways of understanding these new horizontal, tra nsnct" ional relations 

conducted by "citizen diplomats." 
The first map (fig. 2) was generated from several hundred messages 

posted to the Usenet newsgroup soc.culture.palestine dur ing the period 

August 1-7, 2001. The upper left corner of the map displays a social net­

work. Nodes in the network are message authors. A link between nodes 

indicates that two authors have mutually responded to andlor quoted 

from one another. Note the visible evidence of a relatively tight-knit 

group: there is one large cluster of authors with only a co uple of author 

pairs floating off to the side. The upper center menu lists a series of dis-

Figure 2. soc.culture.palestine during the period August 1 -7, 2001 
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cussion themes that the Conversation Map has counted in the bodies of 
serially posted messages (message threads). Note that the terms "Arab and 
Arabian" are counted as frequent themes of discussion. The upper right 
corner displays the output of the automatic thesaurus computations: 
terms that are linked are calculated to be potentially similar terms within 
the VLSC. Here one can see that "Israelis" and "Palestinians" 3re counted 
as possibly similar terms, as are "Jews" and "Arabs" and "lands" and 
"peoples. n 

Each of these three analyses (social network, themes, and semantic net­
work) are cross-linked with one another. This is built into the software so 
that clicking on one panel highlights terms in the others. Thus, for in­
stance, clicking on a theme highlights that part of the social network in 
which the participants have discussed the theme. The Conversation Map 
illustrates how the interpersonal, textual, and ideational aspects of a 
VLSC are interrelated and furthermore shows how a generated thesaurus 
reveals some of the crucial equivalences under discussion by the group: 
How are Palestinians the same as/different from Israelis? What makes 
Jews like Arabs? To what extent does the definition of a people depend 
upon a definition of land or country? 

The next Conversation Map was generated from the same news group, 
soc.culture.palestine, but messages were collected a few days later; mes­
sages analyzed for this map include those posted between August 4 and 
1 1 , 2001. In other words, there are some overlaps with the messages ana­
lyzed for the map in figure 2. In figure 3, one Can see that the terms "Arab" 
and " Arabian" have ceased to be central themes of discussion. The social 
network has increased in size and fractured apart into several nonover­
lapping clusters, thus indicating that there is not just one conversation tak­
ing place but rather several in the same space, that is, the same newsgroup. 
Note also the possible equivalence drawn between entities common to con­
ventional international relations-the posited equivalences between "gov­
ernment," unarion, n and Ustate.» By comparing figure 25 and 3, one can 
see how the VLSC of the newsgroup soc.culture.palestine changed over the 
course of a week and a half. 

Figure 4 is a Conversation Map generated from over one thousand mes­
sages posted to the Usenet newsgroup soc.culture.afghanistan in the time 
period September 24-28, 2001. Note the highly fractured social net­
works. Note also the extremely generic semantic network including only 
abstract terms like "'state, "country," "government, n and "people." Un· 
like Israel and Palestine, Afghanistan had, at the time, only one Internet 
service provider. Writers knowledgeable about the specifics of Afghan­
istan are, consequently, relatively rare online. It is highly unlikely that any­
one logged in from Afghanistan to post their side of the story to the news­
group. In other words, it may be possible that some of these newsgroups 
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Figure 3. soc.culture.palestine during the period August 4-11, 2 001 

do support a truly new kind of cosmopolitan, citizen-centered diplomacy. 
But what happens in these cyberspaces is also inflecte d by what is 
happening offline. For U.S.-Afghani negotiations to take place in Usenet, 
the necessary infrastructure for the Internet would have to exist in 
Afghanistan. 

The conversation maps in figures 2, 3, and 4 gra phica lly summarize 
three collective productions achieved by groups of hundreds of people 
over the course of several days of online conversation: 

1. The social networks shown in the maps give some indication of the in� 
terpersonal relations of the groups: they indicate how often a nd with whom 
members of the groups are reciprocating messages. 

2. The lists of calculated discussion themes are created from a computa­
tional analysis of the words that are quoted and repeatedly 'taken up in se­
quences of messages. Discussion themes are listed according to the number of 
participants who have exchanged messages about the theme. Thus, the menus 
in the figures above can be understood as representations of 'the intel'textual 
structure of hundreds or thousands of e-mail messages a nd also as representa­
tions of a group's curreot focus: the themes Usted at the top of the list are themes 
addressed in the messages of many of the participants. 

3. Finally, by parsing the contents of all of the messages and recording which 
words, specifically which nOUDS, are used in a manner similar to which other 
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Figure 4. soc.culture.afghanistan during the period September 24-28, 2001 

nouns (Le., which nouns are written about like which other nouns), a rough­
draft thesaurus is computed for the group and partially displayed as a seman­
tic network. Two nouns ace plotted next co one another in the semantic net­
work if, for instance, many participants have used the same set of adjectives to 
describe them, have associated the same set of verbs with them, and collocated 
them in messages alongside a similar set of other nouns. Thus, for example, if 
in the text of many participants' messages in a given discussion group two 
words, like "building" and "argument," are both repeatedly described as hav­
ing foundations (as being solid, strong, shaky, or weak; as collapsing, falling 
down, or standing up), then they may very well appear next to one another in 
the semantic network computed by the Conversation Map for that discussion 
group. This semantic network can be read as symptomatic of the emerging synM 
onyms or metaphors that participants are in the process of collectively creating 
or defining. 

Note, however, that the procedure I have outlined above-keeping 
track of and comparing the lexical contexts of each noun used in the dis· 
cussion-does result in a set of many semantic networks. For discussions 
of the size mapped in the figures above, this results in an analysis of sev­
eral thousand nouns. Although all of these semantic networks for the 
thousands of nouns are computed by the Conversation Map, only one se­
mantic network is displayed: the semantic network that contains nouns 
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frequently used as themes of discussion, and thus the nouns that are ar­
guably the current, collective focus of the group. Interestingly, in all three 
maps, the noun "country" is within the groups' collective foci. 

The maps constitute representations of the VLSCs, but they also can be 
used as interfaces into the message archives. Another aspect of the Con­
versation Map that is not discussed in this chapter is the fact that the maps 
it outputs are executable as Java applets on the Web. They are therefore 
in principle accessible to most of the discussion participants since they can 
be viewed as weh pages. By clicking on the various aspects of the maps, 
one can see how each piece of the map is cross-indexed with other parts 
of the map. Thus, for instance, clicking on a discussion theme will high­
light that portion of the social network that has exchanged messages 
aboutthe selected theme. (See the main web site for the Conversation Map 
to learn more about how the maps function as interfaces as well as rep­
resentations: http://www.sims.berkeley.edu/-sack/cm.) 

Deliberative Democracy and the New Public Sphere 

Is there a politics of very large-scale conversation? There are many such 
politics, but large, many-to-many exchanges between citizens are of spe­
cial interest as new forms of deliherative democracy. 

The most exciting and potentially revolutionary political application of a com­
puter conferencing system is the facilitation of the direct participation and 
voting of citizens on important state or national issues . . . .  Perhaps the first 
operational use of computer conferencing systems to facilitate "panicipatory 
democracy" will be]. W. Huston's Constitutional Convention project in Ha wai'i. 
Funded by grants from local and mainland foundations, it is being designed to 
establish 21 community centers throughout the stare to allow public parricipa­
tion in the 1978 Hawai'i Constitutional Convention. (Hiltz and Turoff 1994: 
195, 197) 

For at least a quarter century, many have been excited about the possi­
bilities of computer networks as a means of facilitating democtatic par­
ticipation. Reviewing the area in the mid-1990s, sociologist Manuel 
Castells (1997: 350) noted that local democracies appeared to be flour­
ishing around the world and that "When electronic means are added to 
expand participation and consultation by citizens, new technologies con­
tribute to enhanced participation in local government. " Collections, such 
as Tsagarousianou, Tambini and Bryan's Cyberdemocracy (1998) docu­
mented how these experiments in local, online democracy were progress­
ing in Amsterdam, Athens, Berlin, Bologna, Manchester, Santa Monica, 
and elsewhere. 
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At the national level, there has been less interest in citizen-to-citizen 
communication and more emphasis on delivering government services 
and documents (tax documents, legal codes) to citizens via the Internet. 
This understanding of the Internet as a one-way publishing and distribu­
tion network rather rhan as a many-to-many medium is due to a variery 
of entrenched economic and political interests. It is interesting to compare 
these political and technical efforts to produce the Internet, especially 
the Web, as a one-way broadcasting medium with centralized control 
with similar efforts that have been suffered over the course of the last cen­
tury, such as the re-creation of radio as a one-way medium (e.g., Neu­
man, McKnight, and Solomon 1997). In fact, it appears to be rhe case 
that-as municipal web sites become more and more COmmon-even 
local governments seem most intent On supporting a one�way, "services" 
model of information delivery rather than many-to-many deliberative 
discussion. 

Interesting and powerful exceptions do exist. For example, Stephen 
Coleman and his colleagues at the Hansard Sociery have initiated online, 
public forums to elicit public opinion and encourage democratic deliber­
ation on issues of national importance and communicated these results of 
online deliberation to the U.K. Parliament.'9 

Many of the political scientists and communications experts now ex­
ploring the area of online, democratic deliberation have been deeply in­
fluenced by philosopher Jiirgen Habermas's (1991) conception of the 
"public sphere" and its transformations over the past three centuries. I. 
Habermas' contention was that the public sphere constituted a set of 
norms and forums (the newspaper, the cafe, etc.) that allowed bourgeois 
society to meet and, through rational debate and deliberation, find con­
sensus. His diagnosis was dark: rational-critical debate largely disap­
peared in the twentieth century as citizens became consumers and so 
consumption-rather than conversation-dominated the forums of the 
public sphere. However, contemporary work in "communiry informatics" 
has proceeded with the hope that computer networks can provide a basis 
for a renewed public sphere where deliberative democracy can be sup­
ported (e.g., Schuler and nay 2000). 

Some of the more practical work necessary for the goal of supporting 
a new, online public sphere is well defined. Exemplary organizations, like 
the Seattle Communiry Network (http://www.scn.org), provide commu­
niry members with e-mail accounts; host web sites, online discussion fo­
rums, and public calendars; provide help and computer training; and fa-

18 See Coleman (2004). See also the Hansard Society's website, http://www.hansard-society 
.org.uk/eDemocracy.htm 

19 See also more recent commentary in Calhoun (1992). 
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cilitate low-cost or free distribution of computers and oth er necessary 
hardware. Some might wonder why this list of technical foundations for 
a new public sphere does not also include, for instance, mu ltiway video 
conferencing andlor streaming audio servers for all pa rticipants. In prin­
ciple this would be possible and would allow many citizens to, essentially, 
run rheir own television andlor radio stations. But, the practical essence 
is that most of this technology is too expensive andlor toocomplicaced to 
support for large groups of people. So communiry networking of today is 
especially dependent upon textual exchanges such as e-mail, newsgroups, 
and weblogs. 

Once the technical infrastructure has been put into place, the work that 
remains is not so well defined: How can online, deliberative discussions 
be engendered and facilitated? Activists and technologists a ctempting to 
support new forms of online democracy have had to t urn to philosophy 
and political theory to help define the crucial issues: What is democracy? 
What is the "public sphere"? What constitutes deliberative discussion? 
These seemingly abstract questions have become pressing concerns for 
communiry networks. I contend [hat few, if any, have a \vo rking defini­
tion of deliberative discussion when the discussion involves asynchro­
nous, online exchanges among hundreds or thousands of people. Even at 
the local, civic level, online exchanges of this sort quickly reach [he size 
of very large-scale conversations. 

Attempts to produce working definitions of new, electronic forms of the 
public sphere and of large-scale, deliberative discussion caB be found in 
the literatures of the arts, humanities, and socia l sciences. Ooe body of 
work is critical insofar as it points out the weaknesses of a Hahermasian 
ideal of the public sphere and its goal of consensus through rational dis­
cussion. Habermas's original focus On the bourgeois public sphere was 
scrutinized, and it has been pointed out that participants in th e stated ideal 
were limited, for instance, by class (e.g., Negt and Kluge 1993), by gen­
der (e.g., Fraser 1992), or by activiry-specifically the democratic pOten­
tial of rational discussion has been questioned by Jem-Fran cois Lyotard 
(1984) and orhers. These critiques have yielded alternative ideals, and al­
ternative ideals for online exchanges have been articulated.2 o 

Anorher set of work takes as given a specific set of ideals of demo­
cratic discourse and then attempts to measure online excha nges against 
these ideals. This rype of work can be problematic if either ( 1) the stated 
ideals of democratic discussion recapitulate the weaknesses already Scru­
tinized and critiqued in Habermas's original work; or (2) the stated claims 
of the authors exceed the possible reach of their empiri cal work. The sec-

10 For example, Jodi Dean (2001) points out the limitations of the "p\lbl ic sphere" ideal 
and prefers the term "civil society." 
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and flaw is caused by a misunderstanding of the scale of online discus­
sion. There are, for instance, many researchers who have closely read a 
few hundred e-mail messages and now claim to have an evaluation of 
Usenet as a possible, new form of the public sphere. These sorts of claims 
are mistaken. To understand the enormity of Usenet, it helps to know that 
as of late 2003, Google (http://www.google.com) had an archive of Over 
eight hundred million messages exchanged on Usenet newsgroups. At 
best, with an analysis of a few hundred messages, one might claim to have 
some insights into a fleeting moment of one newsgroup within Usenet. It 
is with this specific problematic in mind that I propose a theory and tech­
nology of very large-scale conversation. 

The best of this literature is worth close examination because it points 
toward many interesting new possibilities. In his book Democracy in the 
Digital Age, Anthony G. Wilhelm examines five hundred messages (fifty 
messages apiece from six Usenet newsgroups and four AOL discussion 
groups) and then makes sweeping claims like these: "If a democratic dis­
cussion is to be defined at least in part by the quality of the conversation, 
then the newsgroups analyzed in this study are not very deliberative" 
(2000: 98).2' Examination of fifty messages is unlikely to provide enough 
evidence to warrant such an evaluation. For example, if one downloads 
even just the past week's worth of messages from the six Usenet news­
groups examined by Wilhelm, one gets the following message counts: 
alt.politics.elections (220 messages posted in the past week); alt.politics 
.libertarian (1,081); alt.politics.media (647); alt.politics.org.cia (104); alt 
.politics.reform (62); alt.politics.white-power ( 199).22 Thus, the number 
of messages per group chosen by Wilhelm does not cover even a given 
week's worth of messages exchanged on the smallest of the groups. 

What is most interesting about Wilhelm's study is his effort to define a 
set of necessary conditions for deliberative discussion. He then attempts 
to operationalize those criteria to determine if online discussions are de­
liberative. Wilhelm's criteria of deliberative discussion are stated as a se­
ries of research questions: 

1. Reciprocation: . . .  To what extent do participants of virtual groups solely 
provide ideas and information versus seeking information from other forum 
members? . . .  [Do] reciprocal acts occur . . .  in which participants . . .  articu­
late their interests through talking) sharing ideas, and negotiating differencesl?] 
(88) 

2. Interactivity: . . .  To what extent do participants of political groups ex-

11 For an earlier version of Wilhelm"s work in which he arrives a[ eveD morc sweeping 
conclusions, see Wilhelm (1999: 154-78). 

12 Messages from these groups were: downloaded on Ocrober 12. 2003, from the Usenet 
news server news.ucsc.edu. 
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change opinions as well as incorporate and respond to others· viewpoints? (88-

89) 
3. Heterogeneity: . . .  To what extent is there in-group homogenelty of po­

litical opinion on Usenet newsgroups? . . .  In this case, homogeneity i� definecL 
as the extent to which individual messages adhere to a certain political affilia­
tion. (89). 

4. Rationality: . . .  To what extent are substantive, practical quesrions de­
bated rationally in contradistinction to ad hominem argumentation not sus­
ceptible to criticism and grounding? (90) 

Insofar as Wilhelm is one of many researchers inspired by Habermas his. 
criteria are representative of a larger literature on the issue of online

' 
de-. ' 

hberative democracy. Moreover, his suggestions for operationalizing these 
criteria into a means of empirically investigating tbese questions suffer 
from the same problem as other empirical work in the literature: the work 
does not scale to the size necessary to address the questions posed about: 
public, online discussions like those of Usenet new.groups. Wilhel m  at­
tempts to address these questions with a form of content analysis23 that: 
requires a panel of judges to comb through and categorize the mes­

sages: a very laborious process that would cost a fortune to apply to thou­
sands of messages. Other tested methodologies-for example, survey· 
methods-suffer from the same problem.24 

To adequately address the questions posed by Wilhelm regarding: 
Usenet newsgroups and other VLSC, it is necessary to ha ve a theory and 
methodology ofVLSC that is at least partially embodied i n  a pieceo f soft­
ware. This genre of "tbeoretical software" has been, historically, well 
known in social science but is recently less common than it used 10 be.25 

The Conversation Map simultaneously embodies and articu lates a the­
ory of VLSC and allows one to begin to address the questions posed by 
Wilhelm. Consider, for example, a Conversation Map of one week'So 
worth of messages posted to one of the Usenet newsgroups studied by 
Wilhelm, alt.politics.elections. The map shown in figure 5 was calculated 
fcom over a thousand messages posted to the group in the week before 
the 2000 U.S. presidential election. Illustrated below are examples of how· 

23 For a definition of content analysis, see Krippendorf (1980). 
2.04 Se�, for example, the survey melhods employed by Cappella, Price I and Ni r (2002: 73-

93). Although these researchers were able to survey a large number of people, thtir method­
ology entailed the creation of a set of small (approximately 20 to 30 people), moderated 
nonpublic discussion groups that ran periodically for one hour. Thus) it is undClr whtlhe; 
their results bave anyrhing to say about VLSC: large, aruine, ongoing, public, unl1lod("!at�d 
discussions involving hundreds or thousands of people at once. 

2S See, for example, Robert Abelson's early. computationalltheoretical analyse� of ideol­
ogy. belief, and opinion that were embodied in working simulations; e.g., his "Goldwater 
Machine" (Abelson 1 973). 
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Figure 5. alt.polities.election for the week prior to the 2000 U.S. election 

one might begin to address Wilhelm's questions with maps calculated by 
the Conversation Map system. 

1. Reciprocation: Are participants reciprocating with one another; that is, 
are they responding to andlor quoting from the messages of other participants? 
The social networks provide a partial representation with which one can ex­
plore this question. In the map shown in figure 5, the answer to this question 
is not a simple lIyes" or "no." Here it is possible to see a great number of so­
cial networks (recall that two participants ate connected in the network if they 
have replied to each other andlor quoted from one another). Compare the so­
cial network shown here with the one shown in figure 2, where practically all 
the visible participants 3re integrated into a single network. 

2. Interactivity: The Conversation Map graphically shows two ways in 
which participants are (or are not) incorporating or responding to others' 
postings. 

2a. The calculated "themes of discussion" indicate which topics were re­
peatedly addressed in sequences of messages exchanged. These sequences are 
normally termed "message threads." The lower half of every Conversation 
Map is a graphical representation of all of message threads analyzed. By click­
ing on a given theme in the menu of themes, one can see which threads address 
the selected theme. The ovals highlighting the lower half of the Conversation 
Map shown in figure 6 indicate all of the messages threads where then-Vice 
President Gore was a theme of discussion. 

DISCOUR S E  A R CH I T E C T U R E  271 

Figure 6. The same conversation map as shown in figure 5 with the discussion 
theme "Gore" selected 

2b. The portion of the social network shown in figure 6 coma ins those pairs 
of discussants who have exchanged messages on the theme of Vice President 
Gore. 

Well-focused, interactive newsgroups tend to have several themes of 
discussion that are repeatedly addressed in multiple message threads and 
cover substantial portions of the social network . In a sense, these two 
gcaphics show the extent to which a group of discus,ants st: ays on topic. 

3. Heterogeneity: When "summed together," does the language of the mes­
sages exchanged link together a diverse semantic field, or is it a relatively ho­
mogeneous set of comments? Examination of the calculated stma. ntic networks 
(through double-clicking on terms and sets of terms in the semantic netvvork) 
reveals the diversity of teems employed to describe the themes of discussion. 
For example, after selecting both "Bush" and "Gore" in the semantic network, 
one can double click to demand a list of the terms used in the te xt of messages 
to describe Bush, the terms used to describe Gore, and the terms that were ap� 
plied to both Gore and Bush (see fig. 7). In the interface, the di fferent lists of 
terms are distinguished by color. 

Symptomatic of the hetrogeneity of opinion for a gi ven topic is the di­
versity of lexical terms associated with the topic. For exam pie, from the 
(partial) list of verbs displayed in figure 7, one can see that Bush was the 
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Figure 7. A partial list of the terms associated with Bush andlor Gore 

subject of the following verbs in messages posted to the group: Bush ac­
knowledges, adds, admits, announces, authorizes, avoids, belittles, com­
promises, conceals, drinks, promises, reveals, suggests, sways, etc. Click­
ing on any one of these terms causes the Conversation Map to produce a 
hyperlinked list of sentences in which the term appears. Figure 8 shows 
such a hyperlinked sentence generated by clicking on the verb "drink." 
Clicking on a sentence allows one to examine the message in which the 
sentence appears. 

4. Rationality: Although Wilhelm is interested in evaluating whether or not 
a group is debating questions "rationally" (according to criteria of knowledge, 
truth, and conditions of validity outlined by Habermas) he-like many others 
interested in these criteria (e.g., Cappella, Price, and Nit 2002) has had to eval­
uate "rationality" according to the structure of the arguments advanced and 
the number of reasons included to substantiate an argument. In short, what is 
empirically decidable is not the rationality of argumentation, but rather the 
rhetorical structure of the online exchanges. This should make sense because 
rational arguments tend to be well structured. Some of this information is avail-
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Figure 8. A sentence from the newsgroup associating a term (Bush) with a verb 

able through (a) a close examination of the characteristic message thread struc­
tures of a given group, some is visible in (b) the quoting and citation patterns 
manifest in the messages, and some could be calculated automat ically given (c) 
a procedure for rhetorical structure parsing (e.g., Marcu 1997) _ The Conver­
sation Map incorporates a means for computing (a) and (b) and displays those 
results in thread structures seen in the lower half of each Con versation Map 
(which can be further magnified and explored by clickmg oc each thread, as 
has been done for one thread in figure 9), and in the social network and the 
messages themselves (in which quotes are identified automatically and hyper­
linked to the message(s) of origin). A partial implementation of (c) is imple-

Figure 9. Close examination of the structure of a thread 
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mented in the Conversation Map: discourse markers indicative of structured 
argumentation ("because," "therefore," etc.) are tagged; however, the results 
of this tagging process are not currently visible within the Conversation Map 
interface. 

Examination of the pattern displayed in the lower half of a Conversa­
tion Map gives some idea of characteristic length and structure of the 
threads in an online discussion. The Conversation Map plots the threads 
in a radial, spider web pattern: the initial message is located in the mid­
dle of the window, responses to the message are plotted in a circle around 
the middle and connected to the middle, responses to response are plot­
ted in a ring slightly larger than that, and so forth. If each message had 
exactly the same number of responses, then the thread would look like a 
spider web. The more common case is a thread with many asymmetries, 
like the one shown in figure 9: messages differ widely according to their 
number of responses. Note that threads containing only one message (and 
no responses) appear as a dot; threads with one post and one response ap­
pear as a line. Figure 9 reveals that many of the posts to the group are un­
requited andlor garnered only one response. Compare this to the alter­
nations of simple and elaborately structured threads that one can see in 
figures 2, 3, and 4. 

While the Conversation Map does not answer all of the questions posed 
by Wilhelm concerning the deliberative quality of discussion in a news­
group, it does provide a means for exploring those questions because it 
incorporates a theory of VLSC into a computerized analysis procedure 
and a graphical interface. Consequently, it is possible to see how variable 
and quickly changing a discussion group can be with respect to any of 
these criteria. For instance, figure 10  shows a map of the same discussion 
group {alt. politics. elections) for the week immediately following the U.S. 
presidential election of 2000. 

Note, among other things, how one can see in figure 10 that the con­
versation has shi&ed away from a conversation about the candidates 
(Bush, Gore, Nader) and is now a discussion about the technicalities of 
the election: vote, count, ballot, election, and so on are the central themes 
of discussion. If nothing else, this map illustrates how quickly a discus­
sion can change, and therefore how careful one should be about general­
izing from a one-time analysis of a newsgroup. 

These Conversation Map images also illustrate the utility of the theo­
retical topography used to visually investigate online discussions and 
which I have argued for throughout this chapter. The topography of dis­
cussion proposed here is one of links, associations, graphs, and networks. 
The topography of a Habermasian democratic exchange is one of ideal­
ized spaces, territories, and logics-like the so-called public sphere and 
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Figure 10. alt.politics.election for the week after the 2000 U.S. election 

rationality. As the following quote shows, this difference in t heoretical vo­
cabularies-that based on idealized spaces, territories, areas, and logics 
versus that based on links, associations, and networks-is a ceoruries-old 
dispute. In his comments on sixteenth-century political t:heorist Guil­
laume de la Perriere (La Perriere 1567), Michel Foucault ( 1991 :  93) ar­
gues that 

what government has to do with is not territory but rather a sort of complex 

composed of men and things. The things with which in this sen st gove rnment 
is to be concern(:d are in fact men, but men in their reladons, their Jinks, their 
imbrication with those other things which are wealth, resources." means of sub-­
sistence, the territory with its specific qualities, climate, irrigatio n, fcrol i  ty, etc.; 
men in their relation to that other kind of things, accidents and misfortunes 
such as famine, epidemics, death, etc. 

While Foucault's words help to explain the longer genealogy of pol itical 
analysis that the Conversation Map takes part in (and which also serves 
to c1ifferentiate it from the Habermas-inspired work of Wilhelm and oth­
ers), they also point out the many inadequacies in links and networks dis­
played by the Conversation Map. The links visible in the Conversation 
Map are only those between people, between words, and between "Words 
and people. The larger set of possible relations berween people and things 
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is not visible. This larger set crucial to any expanded understanding of 
democracy and governance is termed a "Parliament of Things" by Bruno 
Latour (1993: 144): "we do not have to create this Parliament out of 
whole cloth, . . .  [wJe simply have to ratify what we have always done . . . . 
Half of our politics is constructed in science and technology. The other 
half of Nature is constructed in societies. Let us patch the two back to­
gether, and the political task can begin again." 

These insights from Foucault and Latour provide a direction for future 
development of the Conversation Map and a practical means for theo­
rizing and analyzing online, deliberative, democratic, very large-scale 
conversations. 

Conclusions: Technologies of the Self and 
Design Ethics for VLSC 

The majority of this chapter has been devoted to what might be called an 
epistemological inquiry into VLSC. I have attempted to show what kinds 
of knowledge are necessary to understand these large-scale, online discus­
sions. I have articulated a theory ofVLSC and compared it to related work 
in political science, sociology, linguistics, and philosophy. And I have in­
corporated this theory into a technology, the Conversation Map, intended 
to graph the shapes and forms of online discussions. Yet, what kind of tech­
nology is the Conversation Map and other work comparable to it? 

Michel Foucault distinguished techniques and technologies of the self 
from technologies of power. 26 For instance, a practice that makes good 
sense to do for oneself-for example, seeing a doctor on a regular basis 
and keeping detailed records of one's health-can shift from being a tech­
nology of the self to becoming a technology of power if a third party­
like an insurance company-is allowed to collect and analyze health 

16 "My objective for morc than twenty-five years has been to sketch out a history of the 
different ways in our culrure that humans develop knowledge about themselves: economics, 
biology. psychiatry, medicine, and penology. The main point is not to accept this knowledge 
at face value but to analyze tbese so-called techniques that human beings use to understand 
themselves. 

As a context, we must understand that there are fow major types of these "technologies," 
each a matrix of practical reason: (1) technologies of production, which permit us to pro-­
duce, transform, or manipulate things; (2) technologies of sign systems, which permit us to 
use signs, meanings, symbols, Or signification; (3) technologies of power, which determine 
the conduct of individuals and submit them to certain ends or domination. an objectivizing 
of the subject; (4) technologies of the sell, which permit individuals to effect by their own 
means, or with the help of others. a certain number of operations on their own bodies and 
souls, thoughts, conduct, and way of being, so as to transform themselves in order to attain 
a certain state of happiness, purity, wisdom, perfection, or immorality. (Foucault 1997: 224-
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records. However, a technology of the self can be designed in such a way 
that makes it more resistant against such a transformation. Thus, it is a 
good idea to encrypt medical records stored in computer databases and 
design the database system so that any third parties must request the per­
mission of the patient to get the "key" to records (e.g., Rind et al . 1997: 
138-41). 

The imperatives of design that shape techeologies like the Conversation 
Map are not strictly epistemological in form. The designer of such tech­
nologies and techniques must instrumentalize a set of ethical considera­
tions that make them either, more clearly, a technology of power or a tech­
nology of the self. Especially tools of democracy should be designed to be 
technologies of the self. 

There is a long history of the use of media as technologies of the self, 
as rellective and communicative media for the construction of social, psy­
chological, economic, and political self-governing people and peoples. Di­
aries have been used for millennia by particular people as a medium for 
self-rellection, for writing down and shaping the person's image of self. 
The diary is a medium that functions as a technology of the self where 
"self" is understood to be the self of one person. The oral story telling 
practices of folktales function in an analogous manner for the formation 
and description of a slightly larger self, a self of a small group of people. 
Oral story telling of folktales is a means for articulating the values and 
identity of small, tightly knit clusters of people. The facilitation of the 
production of larger selves, of the selves of self-governing nations, for in­
stance, requires a different kind of medium. Scholars have shown how the 
mass production capabilities of high-speed printing presses made possible 
the media of novels and newspapers that were essential to the formation 
of the modern nation-state (Anderson 1983). VLSCs do and can funclion 
as the substrate for new kinds of selves, new sorts of groups of people, 
that are as yet unnamed (Deleuze and Guattari 1988: 469-71). These new 
groups of people can be transnational or international in scope. The Con­
versation Map is intended to be a technology of the self for VLSC. 

But the metrics and graphics computed by the Conversation Map could 
be mishandled as technologies of power. Consideration of the history of 
"social metrics" and their graphics is sobering, as Ian Hacking points out 
in his article "How Should We Do the HistOry of Statistics?" (1991: 181) :  
"Statistics has helped determine the form of laws about sociery and the 
character of social facts . . . .  Moreover the collection of statistics has cre­
ated, at the least, a great bureaucratic machinery. It may think of itself as 
providing only information, but it is itself part of the technology of power 
in a modern state." In short, statistics has been and is "state-istics"-a 
technology of that not necessarily democratically governed political form 
that we know today as the nation-state. As VLSC flows over and across 
... I-� t.. .... � .... � ..... ; ..... "",l ..... ..I ... H' .. ... ... .. : .... n_cr ....... ,.. "'''H' ..,�_" p.,._l1nn'JTT'tpA nnlitir':l l 
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formations are created through text and talk. These new non-nation-state 
entities demand new forms of representation that exceed the statistics of 
the state. Participants within VLSC-based groups need not only repre­
sentation but also orientation: maps, charts, interfaces, and instruments 
of navigation in order to locate political position and agency. If these in­
struments of navigation are to be for the people of democratic organiza­
tion, then they cannot be-as statistics now is-a tool for only specialists 
and powerful "decision makers. H 

The Conversation Map has been designed to make it difficult to find 
and follow any given individual author. It has also been designed to out­
put qualitative diagrams rather than quantitative summaries. In these 
ways the Conversation Map has been made "surveillance resistant." Fur­
thermore, the "output" of the Conversation Map is a format that can be 
widely distributed on the Web (a Java applet that tuns as an interface to 
the archive of messages) and thus is, in principle, accessible to any par­
ticipant of an online discussion. The maps generated by the system are in­
tended to be representative and evocative enough to allow them to func­
tion as a means of rellection for the group of people involved in the 
VLSC-that is, to function as a technology of the self where the self in 
question is the collective of discussants. But the maps are also intended to 
be abstract and vague enough to be difficult to use as a technology of 
power. It is a challenge to find a form of representation that works as a 
technology of the self but does DOt work as a technology of power. Oth­
ers in the social sciences are attempting to find andlor develop such forms 
of representation, notably ethnographers who write for the benefit of their 
informants instead of, or in addition to, their fellow anthropologists (e.g., 
Clifford and Marcus 1986). 

Obviously the calculations and interface components of the Conversa­
tion Map are far from being universally accessible, and so what is out­
lined above is simply the first step in a long search for democratic rep­
resentations and interfaces for VLSC. This search for new forms of 
self-representation is intrinsic to the development of an ethics of discourse 
architecture, that is, desigu for the medium of VLSe. As Guattari states 
(1991:  2), "In addition to ecology, the question of ethics of media and the 
future direction of new communication technologies of artificial intelli­
gence and command-and·control constitutes one of the two axes in which 
to rethink the idea of progress for today's planet." 
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Transna ti onal Co m muni ca ti on and the 

Eur opean Dem o s 

L A R S - E R I K  C E O  E R M A N  A N D  P E T E R  A .  K R A U S  

Digitization is triggering a global communication revolution that has the 
potential to constitute new social domains. Emerging at the inrer.ection 
of technological and societal processes, digital formations are creating 
new political topologies and reconfiguring existing networks and organi­
zations. The European Union (EU)is ofren thought of as such a bocd,r­
transcending communicative space. Since the heady pioneering d ay, 0:£ 
Jean Monnet, technological advances have inspired the architects of the 
European integration project. Today, information technology p lays sa 
prominent role in the debate about how to promote a closer union ofEu­
rope's peoples. 

In this chapter, we focus on the question whether digitization coul d con­
stitute a new political realm coinciding with the European Union. Can 
democracy take root at the European level without a "demos" encom­
passing the whole of the Union? How would such a popular unit have to 
be constituted in order to form a communicative space supporting clem­
ocratic deliberations and decisions? More specifically, what are tlte pros­
pects of a digital demos in Europe? 

Arguing that democracy does not depend on the preexistence of an eth­
nic nation, Jiirgen Habermas insists that the fonoation of a postnational 
polity at the European level is both desirable and possible. Inspired by 
Habermas's theory of communicative action, many analysts and prac,;­
tioners agree that the EU constitutes a nascent public sphere off,ring ne'IV 
opportunities for democratic participation in areas that were previously 
beyond the reach of national governments. In their view, revolutionary 
advances in information technology, including the emergence of the In­
ternet, are currently laying the foundarioDs for a viable communicative 
structure spanning across Europe's national borders. 

We would like to thank the anonymous reviewers, as well as Cathleen Kantne c, R!!l�(;1 
Koopmans, Dieter Rueht. Tobias Theiler, and James Tully for their useful comments. 
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Other theorists, such as Dieter Grimm and Anthony D. Smith, beg to 
differ. They argue that despite the rapidly accelerating information revo­
lution, democracy is culrurally and instirutionally rooted in the nation­
state. Thus, to the extent that the latter is threatened by the integration 
process, the democratic credentials of the entire Union are under attack. 
Some of them are so alarmed that they even recommend a "renational­
ization" of EU legislation. In their eyes, technological fixes and obtrusive 
communication are likely to erode representative democracy at the na­
tional level. 

Finding both positions too extreme, we introduce a third, "bounded­
institutionalist" approach derived from cultural and sociological insti­
tutionalism. Without reifying the identities as ethnic essences, such a 
perspective rejects abstract, cosmopolitan attempts to sever political in­
stitutions from culture. This approach considers explicitly the way that 
the demos and democracy emerged as mutually constituting ingredients 
in a macrohistorical process that involved specific identity-forming mech­
anisms. These mechanisms generate a deeper level of socialization than 
that expressed by formal politico-legal arrangements, such as constitu­
tions, elections, and party politics. While sympathizing with Habermas's 
emphasis on public debate, our instirutional perspective turns the atten­
tion to the cultural instirutions that sustain democratic governance by cre­
ating civic spaces. 

Rather than favoring a predominantly ethnic definition of the demos, 
as many of the Euro-skeptics seem to do at least implicitly, we suggest that 
without an internally cohesive and externally bounded notion of polity 
membership, the new information technology will fall short of establish­
ing the public sphere that Habermas calls for. What is worse, unbounded 
deliberation may even under some circumstances accentuate elitist ten­
dencies, thus threatening to undermine democracy at both the national 
and European levels. To conceive of a truly mass-based communicative 
space at the European level, which remains notoriously weak at the pres­
ent point, more attention needs to be paid to the formation and mainte­
nance of culrural identities within the communicative infrastructure of the 
European Union. 

The chapter is structured as follows. First, we define the key concepts, 
democracy and demos, within three ideal-typical frameworks. To add his­
torical depth to these abstract models, the second section applies them to 
the development of democracy within the framework of the classical Eu­
ropean nation-state. Exploring primarily the impact of modern informa­
tion technology, section three takes the final step to today's European 
Union. A concluding section elaborates on the consequences for theory 
and policy. 
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Conceptualizing Democracy and the Demos 

Drawing a stark distinction between domestic and international life, in· 
ternational relations theorists have traditionally considered democracy 
beyond the nation-state to be utopian at best. More recendy, hOlveve\ 
there has been a surge of interest in questions relating to democracy and 
legitimacy in international affairs. As the revolution in information tech· 
nology makes the world increasingly interconnected, rhis quest has moved 
from being a purely academic one to becoming a practical project. 
Whereas international organizations have long been evaluated in terms 01 
their efficiency and effectiveness, they are now routinely subjected to 
scrutiny with respect to their legitimacy (Held 1995). 

Given the extraordinary density of transnational communications !J) 
Europe, it is hardly surprising that the legitimacy debate has been partie· 
ularly intense in that part of the world (Stein 2001). Thanks to institu· 
tional reform, especially in the 1990s, the European Union has trans· 
formed itself from a cooperative regime witb supranational overtones to 
a nascent polity. It is only narural, then, that the Union's democratic qual. 
ities have become hotly debated among academics and policymakers 
alike. As we have seen, the current sense of malaise is clearly reflecced m 
the weakening trends of public support, as recorded in recent Euro· 
barometer surveys, and in the perennial ratification crises that followed 
the signing of major treaties. 

Whereas the pioneering studies concentrated on institutional im ped;. 
ments to democratization in relatively technical terms (Kaiser 1 971. 
Williams 1991), more recently the debate has come to focus on the soei· 
etal infrastrucrure of democracy (Weiler 1999). It is precisely this ag;enda 
of polity building that is the center of our attention. To grasp the logic 01 
the main positions in this debate, it is necessary to clarify the master con· 
cepts: demos and democracy. 

The etymological meaning of democracy is "rule by the people." This 
formula raises the question of what the people stands for and what rule 
entails. The standard answer to the first question is usually all adult memo 
bers of a polity, namely, tbe citizens. Collectively, this group is referred to 
as the "demos," the body of citizens (Dahl 1989: 109). Clearly, thi' pop· 
ular unit has to be more than a random collection of individuals. For ac· 
tive citizenship to be meaningful, the members of tbe demos must be able 
to communicate with each otber. Thus, to have any political meani ng at 
all, the demos needs to be embedded in a "communicative space." More· 
over, the citizens need to share a common identity such that they are will· 
ing to make at least some sacrifices on behalf of the collective. Tradition· 
ally, the nation has served as the prototypical example of a demos, as in 
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Benedict Anderson's (1991) celebrated formula of an "imagined commu­
nity. " Yet it would be premature to rule out other types of demoi that go 
well beyond the nation-state. 

If we want to assess the democratic quality of a given regime, we also 
have to ask: how is political power channeled by institutions? Procedural 
attempts at defining democracy are likely to follow a more formal ap­
proach that takes into account the mediating role of institutions, even if 
efforts are usually made to arrive at as general a conceptualization as pos­
sible. Consider, for example, the following compact definition by Schmit­
ter and Karl, who characterize modern representative democracy as "a 
regime or system of governance in which rulers are held accountable for 
their actions in the public realm by citizens, acting indirectly through the 
competition and the cooperation of their representatives" (quoted in 
Schmitter 2000: 3). In this definition, the "rule of the people" is limited 
to the public realm; it manifests itself in tbe principles of accountability, 
competition, and representation. Nonetheless, citizens remain the main 
point of reference for a due application of these principles. They "provide 
the most distinctive element in democratic regimes" (Schmitter 2000: 5). 
Thus, in this case, the demos is implicitly present in the definition. 

The crux is that, quite often in history, juridical stipulations have not 
coincided with social and political realities (Weiler 2000). As we will 
argue, democracy did not develop primarily thanks to democratic moti­
vations. The exercise of democratic sovereignty is contingent upon a col­
lective identity that sustains the polity conceived of as sovereign. This 
identity, however, is itself hardly a product of democratic decision mak­
ing; its roots go back to an unavoidably predemocratic past (Mann 1999). 

It was Rousseau (1987 [1762]: 164) who offered one of the first clear-
cut descriptions of this dilemma in his Social Contract: 

For an emerging people to be capable of appreciating the sound maxims of pol� 
hies and to follow the fundamental ewes of statecrah, the effect would have to 
become the cause. The social spirit which ought to be the work of that institu­
tion, would have to preside over the institution itself. And men would be, prior 
to the advent of laws} what they ought to become by means of laws. Since, 
therefore, the legislator is incapable of using either force or reasoning, he must 
of necessity have recourse to an authority of a different order, which can com­
pel without violence and persuade without convincing. 

The paradox has remained one of the most significant blind spots in dem­
ocratic theory and democratic practice. Its topicality became evident in 
several cases of the "Third Wave" (Huntington 1991) of democratization, 
in which the process of regime change led to the breakdown of established 
states. Rousseau's paradox appears to retain its force in those democra­
cies where the identity of the people is a politically contested issue. Un-
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surprisingly, the dilemma also haunts the process of European polity­
building (Dahl 1994). 

Logically, there are three ways of responding to the challenge of 
Rousseau's paradox. One is to accept it and to argue that there has to be 
a predemocratic demos before democracy can be achieved. Anomer is to 
reject the whole notion of a paradox by claiming that there does not ha ve 
to be any demos to begin with. Most of the debate about the European 
Union's lacking democratic credentials has revolved around these two an­
tithetic positions, which we label national substantialism and civic vol­
untarism.1  As a third possibility, we introduce a sociological approach, 
labeled bounded institutionalism, that could fill the theoretical void be­
tween the other two positions. 

National Substantialism 

In general terms, national substantialists insist that political life bas to be 
based on the nation defined as a cultural community. The substantialist 
theme derives from their proclivity to view nations as real and given en­
tities, although their stability may be due to a variety factors (Brubaker 
1996; see also Emirbayer 1997). Yet most of these theorists converge on 
a conception of the nation as a closely knit community held together by 
a "thick" sense of culture (d. Walzer 1994). In its critique of liberal indi­
vidualism, then, substantialist theory emphasizes the social and cultural 
embeddedness of political actors. Democracy, in particular, requires the 
presence of a deep sense of shared meaning. Based on the doctrine of pop­
ular sovereignty, this perspective stipulates that culturally distinct nations 
serve as the only viable demoi, and the nation-state is the only acceptable 
framework for the constitution and reproduction of these demoi. Assert­
ing that the locus of democracy has to remain the nation, national sub­
stantialists therefore resist attempts to solve the European Union's legiti­
macy dilemma by the introduction of supranational arrangements.2 

By identifying the demos with the nation, substantialist scholars make 

t Elsewhere, Cederman (200la) uses the terms "uhno-nationalism" and "post-nalionaJ­
ism" [0 make a similar distinction. Kraus (2003) refers to "Westphalians" and "cosmo· 
poliraos" in a related context. These [wo camps overlap to some exlmt wilh the well-known 
controversy in political tbeory becween communitarians and liberals (MuLhaU and Swift 
1992). It should be noted, however, that this lilerature often draws different conclusions 
about the role of the nation-state . 

.1 It should be noted, however, that in principle, the subsrantialist logic could be applied 
to culmral communities at differeD[ levels of aggregation. There are also those theorists who 
believe a full-fledged cultural pan-European identity to be possible (see references in Ceder­
man 2001a). Others favor community building below the level of the nation�state. Yet na­
tional substantialism refers exclusively to the level of the nation-state. In this chapter, we 
will have this type of theory in mind even when we drop the national qualification. 
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Figure 1. The logic of national subsranrialism 

two basic assumptions. First, they view the national demos as existing log­
ically and historically prior to the democratic process. Without the pres­
ence of such a demos, democratic governance has few chances to develop 
since it relies on common values and profound sense of community. Sec­
ond, and related to the first point, it is assumed that the demos is cultur­
ally constituted in a deep sense. Liberal notions of thinner, multicultural 
identities are seen as too brittle to carry the weight of democratic decision 
making. Figure 1 summarizes this logic based on the "primacy of the 
demos." 

There are both applied and theoretical illustrations of this type of rea­
soning. For example, in an important decision reached in 1993, the Ger­
man Constitutional Court examined the democratic legitimacy of the Eu­
ropean integration process. After ten months of deliberation, the court 
"acquitted" the Union since it contended that, in the absence of a cultur­
aUy defined demos, the question of democracy does not even apply: "On 
this view, a parliament without a demos is conceptually impossible, prac­
tically despotic" (Weiler, Haltern, and Mayer 1995: 13). Similar thinking 
can also be traced in many strands of scholarship including the ethnocul­
tural approach of A. D. Smith (1992; 1995), the intergovernmental ism of 
Hoffmann (1995), and the constitutional arguments of Grimm (1995) 
and Kielmansegg (1996). 

Civic Voluntarism 

Pitting their theory against what they perceive as cultural determinism, 
civic voluntarists reject national substantialism on the grounds that it rei­
fies the demos and ties democracy to the nation-state, thus ruling out 
"postnational" options for the future (Habermas 1998).' Firmly rooted 
in a liberal, cosmopolitan tradition dating back to the Enlightenment, 
these scholars reverse the substantialists' basic assumptions.- First, rather 

3 Going even further than that, Brubaker (1998: 15) alleges that civic volunrarists and 
other critics of nationalism adhere to a substandalist viewpoint in their depiction of the na­
tion as a case of .. false consciousness." 
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than following the establishment of a culturally defined, in their view, pre­
political demos, democratic politics should (and typically does) precede 
it, since it has the potential of bringing people together through delibera­
tion. Thus, it is the conscious act of constitutional choice that sets up the 
foundations for democratic practice. To circumvent Rousseau's paradoxl 
civic voluntarists typically replace traditional electoral definitions of de­
mocracy with deliberative and procedural definhions. According to Jon 
Elster (1998: 8), deliberative democracy can be defined as collective deci­
sion making (1 )  "with the participation of all who will be affected by the 
decision or their representatives" and (2) "by means of arguments offered 
by and to participants who are committed to the values of rationality." 
Here the main stress is on the mode by which democratic decisions are 
reached. While requiring the procedure to be both rational and inclu sive, 
deliberate democracy reduces the criterion of civic membership to those 
who are affected by particular decisions. This pragmatic solution implies 
that there does not necessarily have to be a single, stable, ascriptive demos. 

Second, once, or if, the demos materializes, its nature differs dramati­
cally from the "thick" notions favored by national substantalism. Ex­

plicitly downplaying the cultural contents of political identities, civic vol­
untarists assert that what holds people together is the commitment to 
political principles, something that Habermas (1992a; 1992b) has bbeled 
"constitutional patriotism." While culture cannot be entirely elimi"ared 
as the foundation of democratic politics, it should be kept at a bare min­
imum capable of sustaining political communication. 

Again, we sum up this reasoning with the help of a diagram_ Figure 1 
shows how the voluntarist perspective reverses the substantialists' logic. 
Instead of starting with the demos, democratic practice grows out of con­
stitutional deliberation. The dashed arrow indicates that the step to the 
demos is optional and less important than the democratic process itself. 

It goes without saying that these two assumptions make it easier to en­
visage a posenational future for democracy. There is no need to wai t iot 
a cultural demos to materialize at the European level. In fact, civic vol­
untarists often view such a high level of ethnic cohesion with suspicion, 
due to its exclusionary impact on immigrants and internal minorities. 
Most voluntaristic scholars, including Habermas, call for a constitutional 
process, which could serve as a social contract and provoke a deb a te in 
the wake of which political identity-formation would set in. At a more 
mundane level, the voluntarist perspective assumes that European pu blic 
spaces emerge as "resonance structures" in response to supranational in­
stitution building (Eder 2000). For example, many of the everyday activ­
ities of the European Union, including countless committee meetings that 

Sassen in this volume), but this possibility falls outside the purview of civic \'oluntuism as 1. ____ .J _ C  _ _  .J :� '- __ _ 



290 L A R S·E R I K  C E D E R  M A N  A N D  PETER A .  KRA US 

constitution democratic 
practice 

Figure 2. The logic of civic voluntarism 

Primacy of 
democratic practice 

} 
• • • • • • � thin, unbounded ·1 demos 1 

are ohen referred to as "comitology" (Joerges and Neyer 1998) and a thickening web of nongovernmental organizations (Ziirn 1998; 2000), could contribute to identity-building deliberative practices. Other pre­sumably identity-conferring civic measures include referenda (Ziirn 1998· Schmitter 2000) and the creation of a truly European party-system (e.g.: Biirzel and Risse 2001). 

Bounded Institutionalism 

While sympathizing with tbe Habermasian project, we contend that it un­
derestimates the infrastructural difficulties implied by Rousseau's para­
dox. In particular, the postnationalist vision fails to provide a concrete 
account of how political communication would materialize despite insti­
tutional and cultural divergences. The root of the problem relates to 
Habermas's own framing of politics in cliscursive and interpersonal terms 
within an idealized "lifeworld." In an era of mass media and nationalism 
however, such a perspective fails to offer a complete rendering of the prin: 
ciples governing modern politics. In fact, to a large extent, political life 
hinges on culturally and symbolically mediated indirect relationships 
(SimmeI 1971 [1908]; Calhoun 1991; 1992b). In contrast to premodern 
society, which was based on direct interpersonal relationships, the large 
scale of the nation requires abstract categorization: "In modern societies, 
culture does not so much underline structure: rather it replaces it" (Gell­
ner 1964: 155; see also Gellner 1983; Anderson 1991). 

In his constructive and sympathetic critique, Craig Calhoun (1991: 
101) faults Habermas for partly overlooking the systemic setting within 
which political communication takes place. What is needed is an explicit 
theory of infrastructural technologies that together constitutes the "scaf­
folding of social integration": 

Habermas's failure to develop this sort of foundation for his argument con­
tributes to several problematic aspects of his generally stimulating and power­
ful theory: its difficulties in achieving cultural and historical specificity; its 
too-uncritical acceptance of the systems-theoretical description of systemic in-
t ......... t-i"' .... :t-.. ........ ,.1 .... ,. .. ..... : ...... _1:  __ 1:'_ ••• �_I '" __ I __ : ___ L : _  . . _ J ' • .  
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oped account of practical, situated activity that cannot readily be reduced to 
purely communicative, strategic, or rational action. 

We argue that these critical points still hold up well, both with respect 
to Habermas's own, more recent writings on European postnationalism 
and especially to the work of his followers in IR. There is still an 
Enlightenment-inspired undercurrent of technological optimism that can 
be traced all the way back to the early, heady days of systems theory. It 
could be argued that the voluntarist project resembles David Mitrany's 
(1966) technocratic functionalism more than Ernst Haas's (1958) prag­
matic and politically grounded neofunctionalism or Karl Deutsch's (1966) 
communication-based integration theory (for an overview, see Keohane 
and Nye 1975). 

In an attempt to rectify these shortcomings without letting the pendu­
lum swing back to a substantialist position, we propose an alternative per­
spective that renders categorical identification �echanisms explicit. Such 
a sociological and cultural strand of theory, whIch we label bounded m­
stitutionalism, conceives of political institutions in broader, cognitive 
terms than the voluntarisrs' narrow notions of political culture (Hall and 
Taylor 1996). Based on such analysis it is possible to reassess the two main 
assumptions pertaining to the priority of the demos and its nature. With 
respect to the first assumption, we advocate a bi-directional logic featur­
ing a gradual developmental process that links the demos and democracy. 
Rather than favoring primacy of either the democratic unit or demo­
cratic practice, this "tandem hypothesis» features an ongoing exchange in 
both directions.s In agreement with voluntarist thought, democratic prac­
tice is believed to help shape popular cohesion, but unlike in that per­
spective, the demos can be expected to play an active, constitutive rol� as 
democratization proceeds and thus should not be seen as a mere SIde­
effect of democratic practice. In addition, and crucially, peoplehood does 
not emerge merely as a result of a voluntaristic bargain or everyday politics 
but may require a considerable degree of cultural standardization: "From 
an institutional perspective, comprehensive change in a political order in­
volves not only affecting human conduct and formal-legal institutions, but 
also affecting peoples' inner state of mind, their moral and intellectual 
qualities, their identities and their sense of belonging" (Olsen 2001: p. 173). 
Historical examples typically feature explicitly identity-forming mecha­
nisms operating both inside and outside the polity. Whereas education�l 
institutions (Gellner 1983), linguistic policy (Brass 1991), and mass medIa 
establishments (Anderson 1991; Schlesinger 1991; Warner 1 990) belong 
to the internal category, wars and other types of exchange fall into the ex­
ternal category (Cederman 2001b). 

5 More recently, Habermas (2001) has come to embrace this hypothtsis as well, though I • • . . _ J. __ -.: _ _  .... . L ... ..... 1 ......... 1 : ...... Ii ....... inn" nr iA .. ntitv fnrm:lrinn 
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Figure 3. The logic of bounded institutionalism 

The second assumption, pertaining to the very nature of the demos, also 
leaves plenty of room between the other two extreme positions. Com­
pared to the thickly ethnic and reified definition favored by substantial­
ists, we qualify the extent of cultural coordination required by democratic 
rule, but not to the degree suggested by civic voluntarists. Democracy pre­
supposes a measure of value convergence and cognitive compatibility. 
Such a motivational and cognitive compatibility rests on shared commu­
nicative resources, though not necessarily a single lingua franca. More­
over, as the label would indicate, our institutionalist alternative empha­
sizes the need for a bounded demos (March and Olsen 1998; Schlesinger 
1999). Yet this institutionalist perspective differs from substantialist prin­
ciples in that it does not insist that the boundaries be inert and ethnic in 
most respects. Whereas substantialists usually take the popular unit for 
granted as a cultural fact, we insist that the demos be problematized by 
uncovering the institutional mechanisms responsible for creating and 
maintaining it. In fact, boundaries may persist despite significant cultural 
change and interaction flows across them (Barth 196 9). 

Figure 3 centers on the "tandem hypothesis" that links a bounded 
demos together with the practice of democracy. Unlike the two other 
approaches, our strand of cultural institutionalism brings in a set of 
specifically identity-conferring institutions. Instead of constitutional bar­
gaining triggering the process, the institutional perspective calls for spe­
cific identity-building mechanisms that are at least partly independent of 
democratic decision making. 

How could one tell which of these three perspectives will serve as the 
most useful guide to transnational democratization? Following the lead 
of Craig Calhoun, we suggest that a historical evaluation might be help­
ful in this connection. Robert Dahl's (1989) three "transformations" of 
democracy represent an appropriate analytical starting point. If the first 
transformation that led to direct democracy emerged in the Greek city 
states, it was within the framework of the nation-state that democratic 
rights for the masses finally developed. Thus, the current issue concerns 
democracy's transformation to a third, postnational stage (see also Held 
1995). To contextualize the issue along these lines, the following section 
deals with democracy during the second transformation, followed by 
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a section that discusses the third transformation to the supranational 
level. 

The Emergence of National Demoi in Europe 

The advances in communication technology that flowed from the indus­
trial revolution prompted an immense increase in the scale of democratic 
politics. Ushering in a transition from citizens' local assemblies to repre­
sentative government, the historical changes at work were reflected in vast 
modifications of the democratic polity's institutional framework. In the 
course of the second transformation, such specific features o f  the demo­
cratic process as "enlightened understanding" (Dahl 1989: 1 1 1 ) and po­
litical participation transcended the narrow settings of traditional civic ac­
tivities. In this process, they became related to extensive and complex units 
of government that had to be conceived of in highly abstract ways by their 
citizens as opposed to the much more palpable world of the ancient polis. 

In modern European history, the communicative space of a demo­
cratic political unit has largely coincided with the communicative space 
of the nation-state. The vision that the Enlightenment thinkers had of a 
cosmopolitan republique de lettres in Europe never materialized. Reflect­
ing a varying set of politico-cultural background situations, the demo­
cratic message was to be delivered in different tongues. Modern European 
democracies were generally built upon an encompassing context of polit­
ical communication shared by their citizens; this communicative space 
constituted the public sphere (Calhoun 1992a). 

Nationalism forged the links between the democratic public and the 
communicative infrastructure that such a public required. Seen in this 
way, nationalist politics relates the processes of social and political com­
muncation within a population to those of a people. Thus, in political dis­
course, the nation tends to become coterminous with the demos. One can 
argue with Pizzorno (1986: 369) that the process of democratic repre­
sentation serves the purpose of interpreting and expressing the nation's 
collective identity. 

In their classical studies, Deutsch (1966) and Gellner ( 1 983) capture the 
close bond between nationalism and modernization. The main challenge 
concerned the bringing together of diverse communities that had previ­
ously had few interactions and mostly relied on direct interpersonal con­
tacts for their internal communication. As we have seen, Gellner (1964) 
suggested that the solution lay in the invention of "high culture," that is, 
cultural abstractions that created a bond between people who had never 
met, and most likely never would, a construction that Anderson (1991) 
refers to as an "imagined community.» 
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Reassessing Rousseau's paradox in the context of the emerging demo­
cratic nation-states, we would like to know which of the three analytical 
perspectives conforms most closely to the historical record. If the national 
substantialists were right, democracy would virtually always have to be 
preceded by a culturally constituted demos in the form of a nation. Even 
a casual glance at the country cases tells us thar this perspective cannot be 
accurate, because even where a stable and ideal-typical nation was sup­
posed to have existed, as in revolutionary France, it took almost an entire 
century to extend the French national identity beyond rhe cultural core of 
the Ile de France (Weber 1976). Other cases, such as the German lands in 
the early nineteenth century, may have constituted a reasonably homoge­
neous Kulturnation, but this did not provide a stable basis for democra­
tization. At least within the context of Dahl's second ttansformation, suc­
cessful democratization does not hinge directly on the preexistence of a 
culturally defined demos. 

If substantialist theory can be easily dismissed as a flawed guide to de­
mocratization in the age of the nation-state, it is less obvious whether civic 
voluntarism or bounded institutionalism offers the best account of this 
historical transition. To find out, it is necessary to return to the core as­
sumptions of both approaches. A voluntarist interpretation would be 
vindicated if and only if there are historical cases in which (1)  demo­
cratic decision-making preceded the formation ofthe demos and (2) it was 
democracy that bore the main responsibility for the creation of the demos. 
Our institutionalist case questions both assumptions. For we do not only 
contend that the timing between democracy and demos was much less of 
a one-way street than the civic voluntarists would have it. In addition, we 
suggest that, historically, the reasons for demos formation can be found 
in processes unrelated to, and sometimes even in contradiction to, 
democracy. 

We start by addressing the question of historical sequencing of democ­
racy and nationalism in Europe. To evaluate the plausibility of the vol­
untarist account, we turn to three seemingly "easy cases,'� namely, France, 
Britain, and Switzerland. France is also often considered to be a classical 
example of a European "state-nation." If the French Revolution is seen 
as the introduction of democracy, it could possibly be argued that it 
preceded the development of a national demos. Following Eugen Weber 
(1976), we know that it took most of the nineteenth century to turn "peas­
ants into Frenchmen." The problem with this argument, however, is that 
it exaggerates the degree and depth of democracy in revolutionary and 
early postrevolutionary France. Indeed, French representative democracy 
did not mature until well into the twentieth century. After 1789, and es­
pecially in the early period of the Third Republic, state elites tended to 
consider Jacobin nationalization policies to be an indispensable require-. r I . •  In' I . .  1 non T _ I I ,.., 1 .. n n  l"'\ 
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Likewise, the British case casts doubt on the presumed temporal prece­
dence of the national demos over democratic institutions. It is true that 
Britain is often seen as the pioneer of parliamentary democracy in Europe, 
but it was also one of the forerunners in the process of nation-building 
(Greenfeld 1992)_ Also in this case, it seems more reasonable to argue that 
the development of democracy and nationhood coincided rather followed 
upon each otber. 

Against the background sketched out so far, Switzerland represents per­
haps the only case of democracy clearly preceding the nation. The process 
of democratization set in at an early point. Based on a conventional in­
terpretation of the Riitli myth, one could even argue that democratiza­
tion, at least as far as the male population was concerned, parallels state­
formation.6 At the same time, howeve.; Switzerland's national identity 
remained weak and did not emerge until the late nineteenth century (Scia­
rini, Hug, and Dupont 2001). 

It is thus not a coincidence that civic voluntarists, such as Haberrnas 
(1992b), refer to Switzerland as a paradigmatic example of their theory. 
Whereas they may be right in terms of the timing, it does not confirm the 
second assumption regarding the nature of the causal mechanisms. In fact, 
it is far from clear that democratic politics itself was the prime force driv­
ing demos formation. Such a liberal assumption appears to overlook the 
operation of both internal and external mechanisms that are mostly un­
related to democracy. 

To begin with the latter dimension, warfare and external security 
threats loom large as processes promoting nation-building in all three 
cases. It is impossible to make any sense 01 Swiss identity without refer­
ence to the institution of neutrality that solved the federation's security 
dilemma after repeated conflict with the Habsburgs and other neigh bor­
ing powers (Sciarini, Hug, and Dupont 2001).7 Likewise, the French and 
British national identities emerged from a series of wars stretching well 
into the eighteenth century in and beyond Europe (Tilly 1 990). For ex­
ample, Linda Colley ( 1 992) has persuasively shown that British identity 
formation owed much to the fights against Catholic France. In all these 
cases, the expedience of protracted warfare, rather than a conscious con­
tractual choice, shaped the nation as demos. Eventually political and so· 
cial citizenship was gradually extended to the masses as a recognition of 
their combat efforts. 

Analysis of the internal dimension of demos formation turns the atten­
tion to the institutions that create and support a political communicative 

6 A moce modern reading dates state formation at the establishment to the Swiss feder­
ation in 1848. 

? These authors also argue that direct democracy contributed to Swiss nation-building, 
but it should be recalled that this type of political participation coincides with Dahl's first 

• I 1 • •  
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space. Again it would be a mistake to interpret this process exclusively, Or 
even primarily, from a voluntarist standpoint. Quite on the contrary, dem­
ocratic integration often went hand in hand with coercive cultural ho­
mogenization. According to Michael Mann, the push toward cultural uni-. 
formity was not an anomalous offshoot of political modernization but 
was built into the dynamics of democratization itself. Ethnic cleansing and 
other types of assertive identity formation thus became "the dark side of 
democracy" (Mann 1999). 

In Mann's provocative line of argumentation, this dark side does not 
only appear in the organic democracies established in Central and East­
ern Europe during the peak period of nationalist mobilization. Although 
with some qualifications, Mann also includes the typically "liberal" de­
mocracies of Europe's Northwest (and of North America) in his "dark" 
account. Such an approach may seem extreme, but Mann offers plenty of 
historical evidence, reaching from Britain's attitude toward the Irish to the 
generalized ethnic "readjustments" of the European interwar period, to 
corroborate the argument that the constitutional affirmation of popular 
sovereignty ("we, the people") did not necessarily clash with the political 
continuity of He"envolk-menrality ("we, the people"). Accordingly, the 
present prevalence of culturally homogeneous patterns in a large major­
ity of the European Union's member states should not be interpreted as 
the result of a spontaneous expression of free constitutional choice; it has 
to be attributed to the conscious use of power by state elites who claimed 
to hold a democratic mandate while amalgamating the people in opposi­
tion to the national "other." 

In this connection, it is necessary to consider formative mechanisms that 
underpin ongoing political practice, such as language policy and educa­
tional institutions. Jules Ferry's famous educational reforms are a case in 
point (Weber 1976). The French Republic was deliberately built on the 
principle of cultural uniformity, which was interpreted as a necessary con­
dition of civic equality. Secularism and francophonie are seen as the safe­
guards of an integrated system of political communication (Laborde 
2001).8 

Similarly, it should not be forgotten that British identity formation was 
anything but smooth in the periphery. In fact, national integration and de­
mocratization had severe limitations at the Celtic fringe. Michael Hechter 
(1975) even goes as far as calling this process of cultural homogenization 
"internal colonialism." This is especially clear in the Irish case: Ireland 
never became British. Moreover, both the Ugreatness" and "Britishness" 
of Great Britain are still being chaUenged in Wales and Scotland. To the 

8 For an cUte-driven perspec.tive on Switzerland, see Alrcrmatt et at. (1998). 
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extent that this will affect the structural foundation of the British state, it 
will have an impact on the continuity of its demos too (Nairn 1977). 

To conclude this section, it seems that in most historical cases, common 
cultural identities were not simply forged through the Itegoria tion of civic 
contracts. Where the demos had not been created under predemocratic 
conditions, states claiming to pursue democratic goals made clehberate at· 
tempts at turning the population into a culturally homogeneous people. 
Hence, in these cases, popular sovereignty came into being nO[ so much 
as the manifestation of a collective will articulated from belo� as through 
a state-led, top-down process devoted to "people-making." The demos of 

constitutional theories, then, looks more like the product of institutional 
fabrication than like the original embodiment of political sovereignty. 

Where does this brief account of nation·state formation and democra­
tization in the West European context leave us? On the one hand, the se· 
quencing of political developments seems to matter especially when the 
beginning of democratic mass politics complicates late state-building and 
contributes to a short-circuiting of national and democratic d evelopment. 
On the other hand, the relationship of democracy and nationalism is his· 
torically contingent. Culture cannot be politically discounted, as civic vol· 
untarists tend to do. However, the existence of a culrural nation should 
not be considered as a prerequisite of a successful democratization either, 
as the substantialists suggest. Thus, we conclude that bounded institu· 
tionalism provides a mOre promising account of Dahl's second transfor· 
mati on. Focusing on the new communication technologies, we now turn 
to an analysis of the third transformarion. 

A European Demos from Cyberspace? 

Will new sociodigital formations open new channels of poli tical pa rrici· 
pation at the transnational level thar can take the place of the previously 
established structures of representative democracy? The an swer to this 
question hinges on more tban technology. Indeed, the sociocultural con­
text of the new mechanisms determines the chances of successful demo­
cratic governance. Uneven and insufficient spread of informacion tech· 
nology threatens to cause social exclusion both within and among the 
European Union's member states. In this section we argue that empirical 
evidence casts doubts on the viability of a digital demos in Europe, at least 
within the forseeable future. 

In terms of normative and policy analysis, there seems to be a consen­
sus on the central role that communication and information will have to 
play in order to enhance the opportunities for democratic participation in 
the complex system of European governance. Implicitly or explicitly, the 
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use of new communication technologies is expected to play a crucial role 
in this context. In the "White Paper on European Governance," published 
by the Commission of the European Communities in Brussels in 2001, we 
lind a section outlining proposals for reforrning Europe's institutional 
framework with the following statements: 

Democracy depends on people being able to take part in public debate. To do 
this, they must have access to reliable information on European issues and be 
able to scrutinise the policy process in its various stages . . . .  
Information and communication technologies have an important role. Accord­
ingly, the EU's EUROPA Website . . .  , is set to evolve into an inter-active plat­
form for information, feedback and debate, linking parallel networks across the 
Union. 
Providing more information and more effective communication are a pre­
condition for generating a sense of belonging to Europe. The aim should be to 
create a trans-national "space" where citizens from differeDt countries can dis­
cuss what they perceive as being the important challenges for the Union. This 
should help policy makers to stay in touch with European public opinion, and 
could guide them in identifying European projects which mobilise public sup­
port. (1 1-12) 

Throughout, the document stresses the dissemination of information 
especially in connection with communication technologies. Since the 
launching of the Information Society Project in the 1990s, the European 
Union, and especially the Commission, has indeed put forward several im­
portant policy initiatives in order to promote the idea of e-government 
(Chadwick and May 2003: 272). After the presentation of the Bangemann 
Report (European Union 1994), with its recommendations concerning 
"Europe and the global information society," EU institutions have been 
playing a prominent role as supporters of the infrastructural changes 
associated with the spread of new information and communication 
technologies. 

Regarding the approach adopted in the "White Paper on European 
Governance", it would seem that the experts working on behalf of the 
Commission drew inspiration from the widely acclaimed trilogy Manuel 
Castells (1996, 1997, 1998) devoted to a thorough analysis of the "In­
formarion Age." According to Castells (1998: 318-32), the European 
Union is the most advanced political response to the globalization process, 
including the challenges this process involves in the field of communica­
tion technology. The Union is interpreted as the foremost manifestation 
of an emerging new kind of polity: the "network state. " Not only does it 
represent an original form of linking an integrated economic zone ro vari­
able and decentralized "nodes" of political authority; it also constitutes a 
particular communicative space, in which information flows bypass the 
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control of nation-states and cultural identities are transformed (Castells 
1998: 324). However, Castells' approach leaves open to which extent, and 
in what specific ways, information technology could be used to give the 
communicative space of the European "network state" the shape of a 
democratic transnational public sphere. 

To find a more concrete treatment of the communication theme, we 
turn to the perspective adopted by Joseph Weiler, one of the main schol­
arly authorities in matters of European constitutionalism. With the ex­
plicit purpose of "discussing some proposals concerning the technology 
of transnational democracy," Weiler (1999: 349) brings the Internet into 
focus. The plan, which is presented under the suggestive label Lexcalibur, 
consists in creating a virtual "European Public Square." This should be 
an Internet web site covering "the entire decision-making process of the 
Community, especially but not only comitology" (351). By facilitating 
the access to important informations and enhancing the transparency of 
the policy process, Lexcalibur is meant to enrich the trans-European pub­
lic debates and to serve as a virtual resource for strengthening the par­
ticipatory dimension in the world of real politics. The goal is to use the 
Internet to create more opportunities for both collective actors and indi­
vidual citizens to get involved in EU politics, thus improving the Union's 
legitimacy and increasing its democratic potential. As Weiler suggests, in 
such a scenario the Internet "is to serve as the [rue starring point for the 
emergence of a functioning deliberative polirical community, in other 
words a European polity-cum-civic-society" (353). 

There can hardly be any objections to plans to put the Internet to dem­
ocratic use. In the current discussions about transnational democracy in 
Europe, however, there is a strong tendency to blur the line between the 
normative and the empirical analysis of the contribution that communi­
cation technology may make to restructuring the democratic public space. 
Quite often it is taken for granted that what the Internet could and should 
do is already becoming an empirical reality. Yet, unfortunately, noble po­
litical incentions do not always lind immediate reflection in actual trends. 

This observation is confirmed by some basic facts that should be taken 
into account in a provisional assessment of the impact the infrastructural 
changes in the sphere of information have had on the making of a demo­
cratic public sphere in the European Union. Eurobarometer surveys that 
contain data on media use and access to modern information tools in the 
Union repore that the increase in access to novel forms of information 
technology in Europe during the last few years has been tremendous. 
Thus, the household access rate to the Internet at the level of the Euro­
pean Union, which had been 28 percent in October 2000, reached 43 per­
cent in November 2002 (Flash Eurobarometer 2002: 5). Internet connec­
tivity in Europe is being extended swiftly. Nevertheless, it should also be 
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noted that the distribution of Internet resources remains remarkably un­
even across EU member states. Whereas the access rate is above 60 per­
cent in Sweden, Denmark, and the Netherlands, it is as low as 14 percent 
in Greece, with Portugal and Spain at 31  percent, Italy at 35 percent, 
France at 36 percent, Germany at 46 percebt and the UK at 50 percent 
(Flash Eurobarometer 2002: 4; for international figures, d. Choucri 
2000). 

Moreover, the evidence provided by Eurobarometer data sheds some 
light on an aspect of Internet use that seems particularly relevant for the 
context of our discussion, namely, the formation of a European public 
sphere in cyberspace: Up to now, the Internet has not developed a high 
profile as a source of information about the European Union. When Eu­
ropean citizens look for such information, 59 percent watch television, 35 
percent read the daily newspapers, 23 percent turn on the radio, and 19 
percent consult information brochures. Only 15 percent of the respon­
dents use the Internet as a source of information on European matters, in 
spite of the considerable efforts EU institutions have put into developing 
attractive and highly accessible web sites.9 At the same time, notwith­
standing the sharp increase in the use of new information technology ex­
perienced in "e-Europe," there has not been a parallel development in the 
self-perceived knowledge of EU affairs expressed by the public. While the 
proportion of people considering they knew "quite a lot to a great deal" 
about the European Union was 24 percent in spring 1999 (Eurobarome­
ter 1999), the corresponding value for 2001 went down to 21 percent (Eu­
robarometer 2001b) and increased again to 27 percent in spring 2003 
(Eurobarometre 2003). While based on a short time interval, the trend 
shows that there is no automatic correspondence between the techno­
logical infrastructure and the transnational consciousness of European 
citizens. 

So far, then, the Internet's transformative effects on the European pub­
lic space have been relatively modest, at least as far as the domain of po­
litical mass communication is concerned. If we put it bluntly, in the em­
pire of new information and communication technologies, television is 
still king. Thus, according to data presented by the European Commis­
sion's DG Press in 2003 (4-6), almost all Europeans (98 percent) watch 
television, with news and current affairs being the most watched kind of 
program (89 percent). In contrast, a majority of Europeans (53 percent) 
still do not use a computer, and only one-third (35 percent) surf the In­
ternet. The example of the Internet shows that the use of new informa­
tion technology does not necessarily widen the communicative range of 

9 For a more derailed listing of other less important sources of information on the EU, 
see table 4.2 in Ellrobarometre Standard 59 (2003). 
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Europe's political space; rather, it highlights a more general, elitist ten­
dency that has haunted the formation of a European public sphere since 
the political integration process began to intensify in the mid· 1 980s. As 
Philip Schlesinger (1999) argues, there is evidence of the emergence of n ew 
communicative spaces in Europe. However, the scope of these spaces is 
severely constrained. The data collected in Eurobaromeler surveys reveal 
that the groups who allegedly have the highest levels of knowledge on The 
European Union are managers and those who acquired lhe best edu ca· 
tion; at the opposite end, we find women and the unemployed. Schlesinger 
(1999: 271) maintains that business surveys more and more frequently 
take the use of the World Wide Web and of e-mail as an indicator of elite 
status. 

Against this background, one has to keep in mind that, as Mansell and 
SteinmueJler (2000: 39-45) have pointed out, the formation of a Euro· 
pean cyberspace is closely linked to changes in the citizenship status and 
the emergence of new forms of social inequality: Internet access and use 
are related to issues of inclusion and exclusion. Accordingly, ad "anced 

information and communication technologies, while offering a potential 
instrument against exclusion, can also contribute to new types of disad· 
vantages. The extent to which new technologies can be used for over· 
coming exclusion does not depend on technology per se; it is a matter of 
institutional provisions that may contribute to reduce the cognitive b ar· 
riers that restrict the use of new informational assets by socially .l<cl uded 
groups. As a matter of fact, costs and lack of skills turn out to be one of 
the main reasons Europeans indicate for not using the Internet, according 
to a survey realized under the auspices of the Commission (Eurobaro­
metre 2001 :  5). 

As long as a proper "virtual citizenship" regime is not establisned by 
political means, the Internet might even be contributing to sustaining rhe 
top-heaviness of the structures of transnational communication in Eu­
rope. Both inside and outside the realrn of new information technologies. 
the emerging sphere of interrelated European publics is basically a re· 
stricted communicative space occupied by elites (Schlesinger 1999: 276). 
Public communication /lows are typically channeled through specific print 
media; the Financial Times can be considered as the most characlerisric 
transnational press organ for political and economic elites with a strong 
interest in European affairs. 1 0 In the context of European elite comm u­
Dication, English has been successively consolidating its position as a 
nascent lingua franca (de Swaan 1993). 

10 In a repon published in the German weekly Die Zeit, the Financial Times El4l'tJpe is 
considered to be the only daily newspaper articulating a European public sphere;cf. Die Zeit 
2912001. 
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Having already spoken of the cognitive barriers that limit a broader ac­
Cess to the emerging European cyberspace, we would like to single out 
briefly the question of language. As virtual as it may be, political com­
munication io cyberspace still requires a linguistic medium. Irrespective 
of the communication technology at work, this medium will be related to 
language communities with palpable cultural identities io the real world. 
Hence, the issue of using the Internet for the sake of transnational democ­
racy should not be addressed without taking into account its linguistic as­
pects. The politics of language has often remained a margioal topic in the 
discourse on transnational democracy. At the same time, EU iostitutions 
have been making remarkable efforts to prevent language from becoming 
the subject of a potentially explosive public debate in Europe (Kraus 
2000). lt is quite symptomatic that in the whole White Paper on European 
Governance, the language question receives scant arrention beyond a 
short note on the relevance of guaranteeiog the linguistic accessibility of 
information on the European Union for a broad European public. Ac­
cording to the document, this implies delivering information in all the of­
ficial European languages (eleven at present), "if the Union is not to ex­
clude a vast proportion of its population-a challenge which will become 
more acute io the context of enlargement" (Commission of the European 
Communities 2001: 1 1). 

Nonetheless, the current practice adopted by European institutions 
when usiog the Internet for informational purposes does not always 
match this ambitious objective. On the Commission's web site, many doc­
uments are available only in English or French, with German being the 
most likely third candidate. The limited capacity of the EU translation ser­
vices is obviously a constraining factor in this respect. It is bizarre, how­
ever, that information about a regional development project financed with 
European funds and located on a North Frisian island (belonging to Ger­
many) is given only in French on the official EU web site. Similarly, it is 
difficult to understand why an EU project carried out to help homeless 
children io Palermo gets Internet coverage only io English." 

Communication problems of this kind go well beyond the anecdotal 
level. According to the special Eurobarometer report on Europeans and 
Languages (Eurobarometer 2001), 47 percent of all Europeans declare to 
know only their mother tongue. According to the survey, which was con­
ducted in December 2000, English is unsurprisingly the leading foreign 
language io the European Union: 41 percent of Europeans know English 
in addition to their mother tongue. The correspondiog figure for French 
is 19 percent, with 10 percent for German, 7 percent for Spanish, and 3 

1 1  The examples are taken from an article "Englisch bevorzugt" published in the Frank­
{urter Rundschau on July 6, 2001. 
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percent for Italian. It should be noted that these are very rough and ap· 
proximate findings, based on the self-evaluation of the respondems. In 
particular, they do nOt reveal any precise information on levels of lio· 
guistic proficiency. Thus, when the respondents were asked if they can 
take part in a conversation in a language other than their mother tongue, 
the percentage for English goes down to 32 percent. The proportion given 
for French is 11  percent, and only German remains relatively stable with 
8 percent. In spite of all necessary reservations concerniog the reliab ility 
of such figures, we conclude that linguistic barriers in Europe's emerging 
ensemble of communicative spaces remain fairly high. Moreover, foreign 
language skills are distributed very unevenly, both socially and geograph­
ically, displaying a pattern similar to the use of the Internet. In brief, the 
linguistically and informationally versatile citizen, who is prepared to get 
actively involved in European public debates, belongs to the upper strata 
of society and lives disproportionally in northern or central Europe rather 
than on the Union's Latio rim. All in all, the democratic potential of 
transnational Internet use will remain limited, as long as "user resource 
issues, such as ability to receive and interpret information" (Chadwick 
and May 2003: 272) are neglected. 

New information technology itself is unlikely to transform the compli­
cated interplay between the political and the cultural dimensions of Eu­
ropean integration. It should be added that the situation observable in the 
field of other communication technologies does nor point roward the 
quick formation of an integrated transnational public sphere either. Both 
broadcast media and the press, which appear to play a more important 
role in the political process than the Internet, still suffer from national 
fragmentation, in terms of both production conditions and consumption 
habits (Gerhards 1993; 2000). For example, Gerhards (2000: 294) cites 
figures showing that the European (as opposed to national and interna­
tional) coverage in German broadsheets didnot move above 1 0  percent 
from 1951 through 1995. 

According to a well-known argument, the invention and dissemination 
of print technologies originated fundamental changes in the parrerns of 
human communication and played a decisive role in the making of the 
modern nation-state as a historically new form of political organization 
(Deutsch 1966; Anderson 1991; Warner 1990). At present, it would be 
premature to try to assess the actual effect of the Internet in fostering the 
birth of large-scale political communities transcending national borders. 
So far, however, the European situation does not offer much evidence that 
new information technology will swiftly lead to more extensive forms of 
political integration at the transnational level. 

We have argued that bounded institutionalism provides the best un­
derstanding of how democracy developed during Dahl's second transfor-
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mation from the city state to the nation-state. In principle, this does not 
automatically imply that this perspective outperforms national substan­
tialism and civic voluntarism with respect to the transition beyond the 
nation-state. To be sure, the structural conditions of democratization and 
demos formation in the latter phase differ dramatically from the former. 
Whereas the European nation-states, and thus their demoi, formed at least 
in part as a result of warfare, it seems quite unlikely, and equally unde­
sirable, to rely on such a mechanism in the case of the European Union 
(Flora 2000). In fact, the European integration process was initiated to 
rule out this eventuality. Wbile militarized crises cannot be entirely ex­
cluded, the most likely external means of identity formation relies on 
more peaceful exchange processes pertaining to the movement of goods 
and people, and boundary drawing relating to the European Union's en­
largement process (Wrever 1996; Cederman 2001 b). 1n view of the WOrs­
ening transatlantic relations, it is not surprising that some intellectuals 
have revived tbe possibility of building a political platform that challenges 
the unilateral bias of U.S. foreign policy.12 

Tbe historical differences do not concern only the exrernal dimension. 
Tbe cballenge of cultural unification was less daunting in nineteentb­
century Europe because tbe units to be integrated were mostly inbabited 
by unmobilized populations. By contrast, today's situation witbin tbe Eu­
ropean Union differs from this picture because tbe member states are all 
democratic and nationally mobilized. Where political identities are already 
activated, attempts at assimilation are likely to backfire (Deutsch 1966). 

For these reasons, tbe cballenge of continued integration and identity 
building bas become more arduous than during tbe second transforma­
tion, despite the recent revolution in communication technology. Not­
withstanding tbe scarcity of hard evidence confirming our theoretical ex­
pectations, we believe that our bounded version of institutionalism should 
apply even more readily to socio digital formations in the current phase 
of integration. In this sense, our perspective stresses tbe dynamics of "cit­
izenization, »13 and the cognitive processes by which people learn to act 
as citizens in a digital world. 

Conclusion 

What does the bounded institutionalist outlook entail in terms of future 
theorizing and policymaking? We have made two key assumptions that 

12 In a newspaper article cosigned with Jacques Derrida, Habermas interpreted the pub� 
lie outcry triggered by the U.S.-led invasion of Iraq as the expression of a nascent public 
sphere in comineotal Europt. See the Frankfurter Allgemeine Zejtung. May 31, 2003. 

13 We take thi, term from Tully (2001, 25). 
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have important consequences for the debate concerning the European 
Union's legitimacy crisis. First, we have postulated that the demos and 
democracy have to develop in tandem. A mere expansion of democratic 
practice supported by technological innovation, such as the Internet, will 
not in itself help enlarge the public sphere constituted by the demos. For 
the second assumption tells us that the nature of the demos is inherently 
culture-laden, and so its emergence depends on the operation of speci fi­
cally identity-forming mechanisms that surpass the democratic process 
itself. Truly democratic deliberation, at least in the Habermasian sense, 
does not materialize as an automatic response to more intrusive suprana­
tional decision making. Moving beyond disparate issues, such as the BSE 
or corruption scandals, to a more coherent ideological parsing of politi­
cal conflict will require more than reform proposals based on referenda 
or "cyber democracy, » initiatives that could be interpreted in populist 
terms (Calhoun 1988). 

It may seem that our reasoning exaggerates the "top-down" dimension 
of EU institutions. Yet our focus on mass-based mechanisms of identitv 
formation does not discount the value of bottom-up initiatives of parti�­
ipation and mobilization. It goes without saying that interest-group poli­
tics and spontaneous citizen protest serve essential functions in any 
democracy. Indeed, Europeans appear to be organizing in increasing num­
bers across a wide spectrum of policy issues (Imig and Tarrow 2001). 
However, it should be recalled that, at the national level, similar expres­
sions of such decentralized activities unfold within, and in opposi tion to, 
a stable framework of formal electoral and politico-cultural institutions 
that provide an infrastructure of meaning, adjudicate access, and channel 
participation. Summing up a volume devoted to the study of contentious 
politicis within the European Union, Sidney Tarrow (2001: 250) argues 
that European-level public interest groups "have great difficulty creating 
and maintaining representative links with their claimed constituencies in 
the member-states. And without such ties, it would be suprising if such 
groups gained much political clout either in Brussels or with respect to na­
tional governments." 

However appealing Habermas's notion of communicative action may 
be in theory, most of its practical applications to the European Union fail 
to account for bow to undergird the communicative process with a mass­
based, participatory infrastructure. Clearly, communication technology 
itself cannot be the answer. Indeed, the ambiguities that characterize the 
processes of public communication in the Internet at the national level are 
likely to become even more pronounced in the transnational context. On 
the positive side, we find decentralization of expertise and the building of 
issue networks across borders. Yet on the negative side, there are tenden­
cies toward an ongoing fragmentation of the public and the correspond-
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ing loss of concern for the "common good" (Sunstein 2001). At any rate, 
there is a very real danger that the elitist and populist tendencies of mod­
ern democracy will be reinforced in the absence of institutional rules es­
tablishing a political framework for the public use of information tech­
nology in Europe. 

While well-informed democratic decision making at the mass level may 
not require the cultural cohesion of the nation-state, it would be foolish 
to throw overboard the achievements of representative democracy in 
favor of an abstract notion of deliberative democracy that is to a COn­
siderable extent unsupported by shared linguistic and educational reper­
toires, and media institutions at the supranational level. Due to the 
member states' successful opposition to policies threatening their national 
identities, the fact remains that these policy dimensions are still notori­
ously underdeveloped within the European Union (see, e.g., Theiler 1998; 
Cederman 2001a). 

In terms of policy, then, a cultural-institutionalist compromise could be 
found between the national substantialists' call for "autonomy protec­
tion" (Scharpf 1999) and the civic voluntarists' recommendations in favor 
of accelerated political integration and constitutional reforms. While 
doubting that the European integration process can be halted, let alone 
reversed, we believe that there must be a balance between efforts to 
create a transitional communicative space that is more accessible to a 
broader public and future steps toward increased supranational author­
ity. Such a gap can be filled only by complementing the thrust toward tech­
nological innovation and deepened integration with comprehensive re­
forms in the areas of education, public communication, and the media 
that serve to enhance, and distribute more equally, the knowledge and 
engagement in the European integration process. The possibilities in­
clude improved foreign-language training and a strengthened "European 
dimension" in civic education. Failure to enact such initiatives risks cre­
ating "lost generations" of Europeans who lack the capacity or willing­
ness to participate in the democratic process beyond their national 
communities. 
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Informa tion Technolo gy and Sta te Capa ci ty 

in China 

D O U G  G U T H R I E  

In the new century, liberty will spread by cell 
phone and cable modem . . . .  We know how 
much the Internet has changed America, and we 
are already an open society. Imagine how much 
it could change China. Now, there's no question 
China has been trying to crack down on the 
Internet-good luck. That's sort of like trying to 
nail Jello to the wall. 

-President Bill Clinton, March 8, 2000 

INASMUCH AS IT is fashionable to claim that information technology will 
allow liberal ideals to enter formerly closed societies, thus hastening the 
fall of authoritarian regimes, China is an interesting case within this dis­
cussion. Where the first decade-and-a-half of China's economic reforms 
have been organized around the development of an export-led economy 
and the transformation of industrial organizations, since the mid-1990s 
the focus has shifted to the realm of technology. It is widely believed 
among experts and Chinese leaders alike that technological development 
will play a key role in China's continued economic expansion. As China's 
Minister of Science and Technology Xu Guanhua recently asserted, "Sci­
ence and technology will play a major role in economic and social de­
velopment in China . . . .  China has achieved remarkable progress in 
seeking new technology discoveries, which have been important to the 
national economy over the past few years" (Cui 2001: 1; see also Segal 
2002). If China is to develop an indigenous high-tech industry-an es­
sential stage in the push to become a first world economic power-it must 
follow global trends in technological development and compete with the 
strongest advanced industrial economies of the world in the realm that is 
unfolding as one of the crucial battlegrounds of global capitalism: infor-
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mation technology (Cooper 2000). Openly acknowledging this necessity, 
the Tenth Five-Year Plan calls for information technology to take its place 
alongside other industrial sectors and take a central place as a "pillar" in 
the economy; according to planners, the sector is expected to grow 30 per­
cent a year. [ Further highlighting the importance of information technol­
ogy in China is the extent to which this sector of the economy is tied to 
other newly emerging economic sectors. For example, if the country is to 
develop viable and healthy financial markets, as is its stated goal, it must 
have in place the information technology to undergird this industry. In 
many ways, information technologies, and more generally a thriving high· 
tech economy, hold the key to China's continued economic development 
and growth into the economic power it aspires to become. 

Yet, even as it is widely acknowledged as a central part of China's eco­
nomic health and development, information technology holds at once 
promise and peril for the Chinese government. While the evolution of in­
formation technology is a necessary step in the continued development of 
the Chinese economy, it may also provide citizens the tools of privacy and. 
ultimately, resistance. To the extent that individuals can communicate and 
gather information beyond the reach of the state, the authoritarian gov­
ernment's power to control its people may be compromised and weak­
ened. Tacitly acknowledging this possibility, Beijing has maintained a 
tighter control over the emergence of new information technologies in 
general, and the Internet in particular, than it has over the evolution of 
any other industry precisely because the free flow of information poses 
such a threat to the already withering one-party system. 

Beijing's tight control over information technology seems to affirm the 
sentiments of those who believe information technology will bring about 
democracy. The argument from this camp is that information technology 
allows for the rapid sharing of information across political and social di­
vides; that information technology (specifically the Internet) is an inex­
orable force, chipping away at the veneer of authoritarian regimes and 
laying the seeds of democracy.2 The view here is first that, through the 
Internet, exposure to Western liberal ideals of democracy and freedom 
will help to create an understanding of these ideals and eventually foster 
a groundswell of popular support for them. The Internet and informa­
tion technology more generally, the theory goes, cannot be controlled by 
any government, and authoritarian governments will be overrun by the 
availability of liberal ideals and the freedom to communicate across 
boundaries. 

1 For discussion of the role of information technology as articulated by the Tenth Five­
Year Plan, see Harner (2000). 

2. See, for example, Freidman (2000, 1999); Hill and Sen (2000). 
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While few scholars o f  technological change hold the simplistic view of 
the technological revolution articulated by President Clinton above, 
politicians and promoters of technological change often do impute an in­
dependent causal role to the technology itself. The problem with this view, 
at least in the case of China, is that while radical changes are occurring 
there-changes that amount to significant encroachments on the Chinese 
government's sovereignty-and while these changes have, to some extent, 
coincided with the emergence of information technology there, there is 
not necessarily a causal relationship among these realms. In this chapter, 
I present a grounded analysis of the relationship between information 
technology and the ability of China's authoritarian government to con­
trol its population. The Chinese government desperately needs to foster a 
healthy high-tech industry, but is IT the Pandora's box that some Western 
business leaders and Chinese bureaucrats seem to think it is? To answer 
this question, I look at four areas where the evolution of IT has had an 
impact-foreign invesrment, private social networks, the emergence of 
newly autonomous sectors of society, and popular resistance-all of 
which are clearly related to the control exercised by China's authoritar­
ian government and perhaps to democratization. I argue that, first and 
foremost, the answer to this question depends upon the level of analysis: 
if we are looking at the macro level, IT does not play a causal role in the 
changes that are transforming Chinese society-fundamental institu­
tional changes in China originate with governmental reforms, and these 
institutional reforms have been in motion for many years. However, on 
the micro level, IT does appear to play a role in the evolution of new types 
of social networks and in creating opportunities for newly emerging sec­
tors of society. Access to information, the ability to communicate, and in­
dividual freedom in the economy and society have changed dramatically 
in reform-era China, and some of these changes have been fostered by the 
emergence of new forms of technology. The availability of information 
technology played an important role in the scale and scope of China's 
most significant resistance movement of the reform era; and it plays a very 
particular role in setting the tone of negotiations with foreign investors. 
Further, the introduction of new technologies in China's private-sector 
economy and in the academy has created many new opportunities and op­
tions for the actors within these sectors of society. In many ways, in each 
of these areas, the use of information technology by actors in society has 
shaped the dynamics of governmental-society relations and, by extension, 
the reform process itself. Information technology has not played a direct 
causal role in the Chinese government's declining control over its popu­
lation, but once certain institutional changes were in morion, information 
technology has interacted with these reforms and perhaps hastened this 
process of change in significant ways. 
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Market Reforms and Political Reforms 

It is important to acknowledge from the outset the extent to which the 
economic reforms in China have been driven by a political process. State 
policies have driven the methodical transformation o f  old sectors of the 
economy and the creation of new sectors, the creation of new markets and 
new economic institutions� and tbe development of new practices for the 
actors operating within these new markets. In the two decades of eco­
nomic reform in China, the state has consistently and methodically guided 
the reforms, maintaining control over the majority of the industrial eCOn­
omy and tightening fiscal constraints for the inefficient state sector at onh 
a gradual rate. More than this, the state has introduced the policies and 
laws through which the new markets that increasingly govern economic 
processes in China have been constructed. Even beyond methodic. I in­
volvement of the state in shaping China's transition path, the political na. 
ture of economic change runs even deeper, as legacies of the former i nsti­
tutions of the state-run economy shape the country's development pa th in 
fundamental ways. In recent years, the hands-on policies of the govern­
ment have extended to the New Economy as well, as the state has sought 
to regulate and control the emergence of new forms of technology, while 
at the Same time allowing enough freedom for innovation and the emer­
gence of viable free markets. In this section, I will briefly lay out the pa­
IIncal aspects of economic reforms in China as they relate to the erner. 
gence of an information technology sector. This discussion is relevant, as 
the political nature of economic reform in China is a necessary srarting 
point for a discussion of the capacity and autonomy of the Chinese state, 
especially in the realm of new information technologies. 

Political Forces in the Emergence of New Sectors 

Even as the state has receded from direct control over the economic deci. 
sions of individuals and firms, and even as foreign capital and technology 
have played an increasingly important role in China's emerging markets. 
the Chinese government continues to play a central role in the refonn era. 
As such, politics have played a fundamental role in China's emerging high. 
technology sectors. One of the clearest examples of the political co Ie in 
the creation of the New Economy has to do with the development oi 
China's newest Special Economic Zone (SEZ) in Beijing, Zhongguancun 
(Chinese Silicon Valley) Science and Technology Park.3 The development 
of the SEZs has been a purposeful political process, where the government 

l Foe discussion of ZhongguancuD, see Zhu (2000). See also Cooper (2000: 4). Unless 
otherwise noted, the discussion here derives from these two SDUICes. 
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has targeted specific areas and aspects of the reform project to encourage 
the advancement of a new sector of the economy and a new part of eco­
nomic reform. There are many SEZs throughout the country, the most fa­
mous being Shenzhen in Guangdong and Pudong in Shanghai, which are 
tied to the development of export industries and attraction of foreign in­
vestment into the industrial economy. While the development of Zhong­
guancun is also tied to issues of export and the continued development of 
an industrial infrastructure, it is also driven by the government's decision 
to invest in the high-tech economy. Established in 1998 as a way of en­
couraging software development, the technology park was taken over by 
the Beijing municipal government and the Ministry of Science and Tech­
nology in 1999. Over the next decade, the park will receive investment 
from the municipal and national government for several large-scale con­
struction projects to facilitate its development into a global software cen­
ter. By June 2002 the government was to have built or renovated sixty 
kilometers of road in the thirty-square-kilometer area and constructed 
four new sewage plants. The investment yielded immediate dividends: in 
1999 the park earned over $10 billion in revenues, surpassing China's 
other high-tech parks, and by the end of 2000, it had 8,224 high-tech com­
panies. The park is now establishing itself as the economic engine of Bei­
jing: in the first five months of 2001, for example, high-tech exports ac­
counted for half of the city's total and represented an increase of 79 
percent over the same period in the previous year.' 

Another example of the politics surrounding the evolution of informa­
tion technology in China has to do with the extent to which this sector 
has remained under tighter control than other rapidly developing indus­
tries. This sector is monitored closely by the central government for a va­
riety of reasons. First, it is a sector in which very significa�t technological 
transfers are occurring in joint venture deals between foreIgn and Chlllese 
firms. The Chinese government knows all too well that, as big as the Chi­
nese market for information technology portends to be, it is this market 
that foreign investors are after. The Chinese government would like to 
limit the extent to which foreign producers, such as Motorola and Nokia, 
are able to control that market, as Chinese companies, such as Huasheng, 
will eventually be able to compete with these companies. Yet the govern­
ment also knows that it needs the technology that companies like Mo­
torola and Nokia can deliver. As a result, close monitoring has become a 
central part of the sector's development process. And when it has become 
apparent that certain companies are doing too well, the government has 
stepped in and leveled the playing field somewhat.s Second, and perhaps 

4 China Daily. June 26, 2001: 5. 
5 This was the case with Motorola in 1996. Up until that time, Motorola had only a 
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more important, because the telecommunications industry provides an in­
frastructure for the spread of information, the government js clearly afraid 
of completely losing control over individuals' access to information_ Ac­
cordingly, telecommunications is the last sector to remain c losed to for­
eign capital, as Chinese law still forbids foreign capital in this sector_ 6 It 
is for this reason that exceedingly complicated deals have been worked 
out in the establishment of companies in this sector, as in the case of 
Sina.com? In addition, telecommunications has been the target of the 
most aggressive regulations. 

Access to Information and the Growth of the IT Sector 

There has unquestionably been a great deal of activity in the IT sector in 
recent years. However, before looking at the development of new infor­
mation technologies per se, let us first take into account the spread of in­
formation more generally. Table 1 presents some indicators of the gro�h 
in access to information in China over the last two decades. For both 
newspapers and magazines, the growth has been exponen rial over the 
two-decade timeframe, with the number of newspapers expanding from 
186 in 1978 to 2,038 in 1999, and magazines expanding from 930 to 
8,178 over the same period. Television programs have seen greater than 

Wholly Owned Foreign Enterprise (WOFE) in China and a licensing agreerrtent with a va� 
riety of factories, including the Hangzhou Telecommunications Factory, to produce rheir 
handsets. Motorola made a great deal of money through this arrangement., which allowed 
them to produce and sell phones without transferring significant technology in the process. 
Then in 1995 they began negotiating a joint venture with the Hangzhou Telecommunica� 
dons Factory. In a personal interview with one of the insiders on this deal, I inquired as to 
what had led to the change of heart. The American manager said, '�Let's just say thar the 
{Chinese] government decided it was time for us to share the wealth. And if we were going 
to keep doing what we are doing in China, we were going (0 have to set up a joim ,·en ture 
deal with someone." 

6 With China's recent entry into the World Trade Organization, cflanges in the state's con� 
trol of this sector are imminent, as the agreement China and the United States reached in the 
negotiations over China's entry mandates that foreign firms be able to own minority st:akes 
in the telecommunications industry. 

7 1t is very likely that the recent strife between the former CEO, Wang Zhidong, and the 
board of directors was caused by the complex business structure chat was required in es� 
tablishing Sina.com·s initial public offering, which was a result of Beijing's prohibitions 
against foreign ownership in this sector. When Sina.com went public, rhe company had to 
give up its control over the Internet within China. Sina.com, whi-:h� as an Internet portal 
company in China, actually can only provide "technical assistance" to the Chinesc�based 
Sina Internet Information Service Co. Ltd, which has an Internet content provider license, 
of which Wang also owns a majority stake. Thus, we have an Ame-rican listed company, with 
an American board of directors, that is purportedly an Internet content provider but does 
not have an Internet content license in China and has to rely solely on a Chinese�based com� 
pany for access to the Internet. 
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TABLE 1 
Access to Media of Information in China 

Magazines Newspapers Television 

1978 930 186 

1980 2,191 188 

1985 4,705 1,445 38,056 

1986 5,248 1,574 

1987 5,687 1,611 

1988 5,865 1,537 

1989 6,078 1,576 

1990 5,751 1,444 91,572 

1991 6,056 1,524 

1992 6,486 1,657 

1993 6,486 1,788 

1994 7,011 1,953 

1995 7,325 2,089 383,513 

1996 7,583 2,163 

1997 7,918 2,149 616,437 

1998 7,999 2,053 477,893 

1999 8,187 2,038 526,483 

Source: Statistical Yearbook of China (2000: 712-14). 

exponential growth over this period, with 38,056 programs in 1985 
growing to 526,483 programs in 1999. While these media are not typi­
cally placed in the category of new information technology, they are in­
dicative of an important trend of growing access to information and thus 
relevant for any discussion about information and social change. 

Table 2 shows the growth in information technology since the economic 
reforms began two decades ago. Use of pagers, mobile telephones, e-mail 
and the Internet, and the development of optical and digital cable lines­
all-important aspects of a growing IT economy in China-have all ex­
panded dramatically in this period. The growth in pager and mobile 
phone use has been rapid in the last decade: both of these forms of tech­
nology were basically nonexistent in China in the mid-1980s and grew to 
46 and 43 million registered users in 1999, respectively. The use of mo­
bile telephones has undergone another period of extreme growth since 
1999, growing to approximately 116 million subscribers as of June 2001, 
according to Lou Qinjian, vice-minister of the information industry.8 The 
penetration of these technologies, while dramatic, is not surprising: in de­
veloping societies around the world, it has been much faster and easier to 
implement mobile technology as the primary form of communication 

8 China Daily. June 26, 2001: 5. 
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than to lay grounded lines. Given the recent introduction of mobile phone 
technology into China, the growth in this area has been truly dramatie-
25 percent of the 175 million phones in China are mobile phones-and 
virtually all industry experts agree that China will very soon become the 
largest market in the world for mobile telephones. It is also likely that the 
figures for mobile telephones are underrepresented here, as the numbers 
listed here are subscribers to official services, and the unregistered mobile 
phone market is huge in China. Estimates on just how big this market is 
do not exist, but one need only go through the process of buying a sec­
ondhand phone and setting up an unregistered account to understand just 
how popular this practice is in China. 

With the relatively low penetration of personal computers in China, it 
is somewhat surprising that there are more than three million registered 
Internet users in China. Yet, as with the mobile phone reports, it is also 
likely here that the figures on the Internet are underrepresented, as the 
most popular web sites in China are those that do not require subscriber 
registration.9 lnstead, the majority of Chinese gaining access to the Inter­
net today do so through a pay-per-minute service provided by the phone 
company, in which a user can log on anonymously from any phone and 
access the Internet or publicly maintained e-mail accounts on one of the 
main Internet portals. For example, 163, 263, and 169 all allow users to 
gain access to the Internet without esrablishing a subscriber account. 
Table 2 also shows the developmental trends of the infrastructure that 
supports IT, such as the Internet, optical cable, and digital lines, growing 
from nothing to more than a million lines each in just over a decade. 

Finally, figure 1 compares the activity of foreign investors in a variety 
of sectors in China. Despite the state's tight control over telecommunica­
tions, it is nevertheless one of the sectors most heavily invested in by for­
eign companies, as measured by the number of foreign joint ventures es­
tablished in this industry. This reflects both China's need for technology 
in this sector of the economy but also the foreign perception of great mar­
ket opportunity. 

The bird's-eye view of the information presented above tells us the fol­
lowing: First, the spread of information more generally in China has oc­
curred in dramatic ways over the course of the economic reforms. Second, 
information technology itself is spreading in significant ways in Chinese 
society, and this spread includes both individual-user access to IT and the 
hardware and infrastructure that is necessary for the further development 

9 lndusrry experts predicted that China could reach an online population of about twenty 
million by 2002. roughly equal to that of Germany and France. See, e.g., "State of the In� 
rerner in China," Chinaonline. July 21, 2000. In 2001, predictions suggested that the num� 
ber would be closer to thirty million by 2002j see New York Times, June 12, 2001: Wl. 
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of this industry. Taken together, this means that access to information and 
the high-technology vehicles that facilitate communication about and the 
sharing of information are significant forces in Chinese society. In addi­
tion, the high-technology sectors of the economy, including telecommu­
nications, are among the most active in terms of foreign investment. The 
question before us now is, what implications do these changes have for 
Chinese society, for the capacity of the Chinese state to control its popu­
lation, and for the process of democratization in China? 

Information Technology and State Capacity in China 

To what extent do these changes, which are driven by macro-level state 
policies, have an impact on the ability of China's authoritarian govern­
ment to maintain control over the economy and society? To answer this 
question, we must approach the issues from the micro level: we must 
ground the analysis in the ways that actual users are employing the new 
technologies to their own ends. This grounded analysis will allow us to 
look more closely at the conditions under which emergent technologies 
actually have an impact on state capacity. In the foHowing sections I will 
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examine four instances in which information technology appears to be re­
lated to incursions against the capacity of the Chinese government to con­
trol its population. In the realms of foreign investment, individual privacy, 
the emergence of newly autonomous sectors of society, and overt resis­
tance to state power, we can find important examples in which informa­
tion technology seems tied to intrusions against Chinese state capacity 
and, ultimately, state sovereignty. However, as I will argue below, while 
information technology has played an important role in the dynamics sur­
rounding each of these areas of inquiry, these dynamics also need to be 
viewed in the context of the institutional changes already underway in 
Chinese society. 

Foreign Investment 

Attracting foreign investment has been a basic part of China's economic 
development in the reform era. On June 1 1 ,  2001, in the City of Shang­
hai, the Internet giant AOL Time Warner (AOLTW) announced a $200 
million joint venture with Legend Holdings, China's largest computer 
maker. I U The venture is working toward the development of Internet ser­
vices that will be bundled with Legend's computers, which currently holds 
about one-third of the market share for personal computers in China. De­
spite the fact that foreign companies as of 2001, were still not allowed to 
own stakes in Internet services or Internet content providers, AOLTW has 
committed $100 million to the development of a venture that will place 
the company primarily in a position of consultation and technical sup­
port. The reasons the company is willing to accept such a deal likely in­
clude the upside potential of Internet development in China and the fact 
that the prohibitions against foreign ownership in the telecommunica­
tions sector are going to change with China's entry into the World Trade 
Organization. For China, the positive aspects of this deal are many: it en­
tails a large amount of committed capital, even compared to other large­
scale joint venture deals;" it brings technology to China in an area that 
is rapidly evolving; and it carries international cache and branding from 
the largest personal access Internet service provider in the United States. 

Yet despite these many advantages for both sides of the partnership, 
both sides also take on significant risk. The risk for AOL TIme Warner is 
largely economic: given that many of the joint ventures involving multi-

10 Derails of this venture taken from Smith (2oot). 
11 Most of the large joint venture deals come in at just under U.S. $30 million, as chis is 

the level at which approvals need not go beyond the municipal government. A joint vemure 
deal the size of the AOL lime Warner-Legend deal must be approved directly by the State 
Council. 
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nationals in China have reported losses for the entire time they have been 
in operation in China, it is unlikely that AOLTW will see a return On i" 
investment anytime soon. This is an investment for the future, and the fu­
ture is always somewhat unpredictable in developing countries like Ch ina. 
The Chinese risk is, in some ways, more fundamental: when the State 
Council endorses a deal of this size, it is giving up some amoun t of can· 
trol over the development of the sector in which the venntre is occurring. 
In other words, investments such as these pierce the veil of Ihe authori· 
tarian government's sovereign control over the nation and the economy. 
Presidents and CEOs of multinationals investing large sums of money in 
China expect to be heard. In Beijing the mayor established an Advisory 
Council in 1999 made up of presidents and CEOs of companies witll sig­
nificant stakes in China, so that these high-power individuals can have an 
official forum in which to express their views.12 Sometimes company ex­
ecutives are afforded even higher access to air Concerns. For example , fol­
lowing an incident that involved theft of intellectual pro petty, Du Pont 
used what bargaining power it had to pressure government officials to set 
forth policies that will safeguard against the recurrence of a similar inci· 
dent in subsequent investments. In 1994, on the brink of embarking on 
another joint venture in China, DuPont's chairman, Edgar Woolard, met 
with Chinese President Jiang Zemin to discuss formal policies that would 
protect foreign investors. It is unlikely that Woolard was able to elicit: any 
guarantees from President Jiang or that this meeting was a direct precur­
sor to the law protecting intellectual property, which was promulgated in 
1 995 (the law had been in the works for a long time prior to the meering). 
Yet, as China needs foreign investment to develop, such high-stakes ne­
gotiations require the Chinese government to create an environment in 
which investors feel that their assets are somewhat protected. Thi s reo 
quires giving up sovereign control over industries and sectors of the 
economy. 

In earlier work I have examined the impact of negotiations over foreign­
invested joint venture agreements on Chinese state sovereignty (Gu thri. 
1999a: chap. 7). That line of research is specifically about the use of ar­
bitration clauses in joint venture contracts, but the issues also apply to 
joint venture deals more generally. I note in that analysis that "For the 
first time since the founding of the PRC, foreign parties have input on de­
cisions that affect Chinese internal affairs. Enforcement still lies in the 
hands of Chinese authorities. But for a countty that only a few years ago 
operated fully on the institution of administrative fiat, turning over power 
of decision making to a third [party] . . .  is somewhat problemaric" (1 63). 

11 The Third Annual Meeting of the Advisory Council of International BusinessLeaders 
was held on May 9-10, 20Ot, in Beijing. 
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The central point of that analysis is that negotiations with foreign parties 
require the Chinese government to give up some power and control over 
Chinese sociery. The extent to which the Chinese government is forced to 
give up sovereignty varies with value of the joint venture invescroent: 
when the Chinese government is facing a large multinational company 
that seeks to invest a significant amount of capital and technology, both 
of which China desperately needs, it must give up control over the ven­
ture to a significant extent. And if that company uses arbitration clauses 
in its joint venture contracts, as most large multinationals operating in 
China do, the government gives away control of the economic venture in 
question to a greater extent still. 13 

The AOLTW deal is especially interesting in this vein because it comes 
in an industry and at a time in which the government seems intent upon 
maintaining tight control. To argue that IT plays a causal or even central 
role in diminishing China's sovereign control over economic development 
or the telecommunications sector specifically would be an exaggeration 
of IT's role in what is a larger trend. Foreign investment has played an im­
portant role in China's reform effort since the country reopened its doors 
to foreign invescroent in 1979. From Deng Xiaoping's visit to the United 
States in 1979 to the Law on Chinese-Foreign Equiry Joint Ventures-one 
of the first laws passed to usher in the economic transition-the attrac­
tion of foreign capital and technology has been central to the economic 
changes occurring in China. Table 3 puts the AOLTW venture into per­
spective: Despite the size of the venture, this sum of money, while signif­
icant, is only one part of an investment trend that has been occurring for 
the last two decades in China. It is the first venture of its size in the highly 
guarded telecommunications sector and the first with a major Internet 
provider, so it will be interesting to see how the Chinese government deals 
with the inevitable challenges to the economic and social control this ven­
ture will bring about. But it is only the most recent in a long line of in-

13 Arbitration clauses are a particular case in which the government gives away control 
over joint ventures. If a joint venrure contract specifies nothing about how a dispmc will be 
resolved, disputes that arise will be handled by the Chinese courts. This is the besc-casc sce­
nario for the Chinese government In terms of sovereignty because the courts. at lhis point. 
arc still an arm of the authoritarian governmem. However, if a joiot venture agreement 
specilies that disputes will be settled through arbitration, there are twO possible venues for 
this. The first is [he Chinese International Economic Trade and Arbitration Commission 
(CIETACl, an institution of arbitration in Beijing (with branches in Shanghai and Shmzhen). 
The significant fact about CIETAC in terms of arbitration is tbat one-third of the arbitra­
tors that sit on any case are from other countries. Thus, once cases go to CLETAC, the Chi­
nese government no longer has control over their outcome. A second possibility is tbat a 
joint venture agreement can specify third-country arbitration, in which the dispute will be 
settled in the arbitration institution of some specified third counrry. The Chinese govern­
ment has even less control-if any at all-over the outcome of these cases. 
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TABLE 3 
Foreign Capital Invested in China in the Reform Era 

1985 
1990 
1995 
1999 

Foreign capital 
committed 
(in billions) 

5.932 
6.596 

103.205 
52.102 

Numberot 
projects 

3,073 
7,273 

37, 1 84 
17,022 

Source: Statistical Yearbook of China (1999, 2000). 
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Foreign capital 
actually used 
(in billions) 

1.661 
3.487 

48.133 
52.009 

vestments that have placed the Chinese government in a partnership with 
Western multinationals. So does IT matter for encroachments on state 
sovereignry in the realm of foreign investment? Yes, but thi s challenge to 
the state is only the most recent in a long line of sectoral tra nsformations 
that have occurred throughout the economy over the last [>Nenry years. 

Privacy and In{onnation Technology: Social Networks in China 

During a recent research trip in China, a Chinese colleague decided I 
needed a cell phone, as reaching me was proving more difficult than my 
collaborator liked or was used to. We fought the tra ffic across town to 
Xinshimen, a place famous for, among other things, sell ing used cell 
phones. This market, like many of the marketplaces of China, is a bustling 
scene where the social order seems to border on chaos; it is also a place 
where many people from Beijing and the surrounding areas go to purchase 
mobile telephones. Before this excursion, I had not understood how sim­
ple it is to have a cell phone in China. Some people nave cell phones that 
operate through a formal telephone service, with an account and a 
monthly bill, the way that telephone accounts work in many countries 
throughout the world. However, many people circumvent chis system by 
buying secondhand phones and installing them wich min iature phone 
cards that can be purchased at kiosks and stores throughout the country. 
Each card has an assigned number, and when a phone is linked with a 
card, it then responds to that number. Each card is also programmed with 
a certain amount of money, so that when the money on rh at card is ex­
pired, more money can allow the card to be reactivated or rhe phone can 
be fitted with a new card (and new number). It is important to note that 
setting up such a phone is not only extremely fast and sirn.ple, it is also 
completely anonymous: There is no requirement for a customer's name to 
be attached to a given card. 
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With pbone in hand, my colleague and I went down the road to a more 
formal-looking department store, which sold registered mobile phones 
but also dealt with assigning Internet accounts for cell phones. I had men­
tioned earlier to my colleague that I was having trouble getting my com­
puter online, and he wanted to see what it would take to solve both of 
these issues in one outing. After an exchange that evolved too quickly for 
me to follow, my colleague leaned over to me and said abruptly, "Let's get 
out of here.» As we left, he explained to me that the phone I bad JUSt pur­
chased was not a registered phone, and you must have a registered phone 
to set up an Internet account. Despite the apparent popularity of this prac­
tice, I was not too keen on participating in the underground economy 
without thinking through the implications of such a venture. My friend 
looked at me quizzically: "Oh no. It's perfectly legal. It's just not formal 
or registered. The government wants to control the Internet, so you can 
only set up those accounts on equipment that is registered with the 
government. Most of us would like to be a little more anonymous, and 
we would rather use ways that are not so easily monitored by the 
government. " 

This comment is reminiscent of a classic book on the role of the gift 
economy in reform-era China. In 1984 Mayfair Yang published the now 
classic book on Guanxi, Gifts, Favors, and Banquets: The Art of Social 
Relationships in China, which, as the title implies, examines the resur­
gence of social relationships in communist China. One of tbe central 
issues in the book is what Yang calls rhizomatic networks, the inJinitely 
interconnected social networks that link individuals in the face of over­
whelming state power. According to Yang, this phenomenon emerged in 
response to the Cultural Revolution, when state power was at its peak and 
also at its most capricious. The point of Yang's treatise is that, in the face 
of authoritarian power, individuals will lind ways to resist the long arm 
and the watchful eye of the state. In Chinese society, individuals call 
upon cultural resources for moral authority and the practice of main­
taining a bank account of gifts and favors to create a gift economy that 
operates fully independent of state control. It is Yang's coneention that 
these rhizomatic networks are the ultimate form of resistance in com­
munist China, as they allow individuals to wield power without aligning 
themselves with the government. In recent years, information technology 
has become an avenue by which this resistance has been channeled. In­
asmuch as information technology allows individuals to operate inde­
pendent of state control, this form of privacy also becomes a form of 
resistance. 

The use of unregistered cell phones and unregistered Internet services 
seems, on the surface, to be the technological extension of Yang's treatise 
of the triumph of the social over the state. The use of unregistered infor-
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mation is, of course, not only about privacy. Indeed, many of the prac­
tices in China's IT economy relate as much to the contours of develop­
ment as anything else. For example, in China, individuals still cannot 
write checks, so when one wants to pay a phone bill, it requires a trip w 
the bank to withdraw cash and then a trip to a local bill-paying ven ue. 
Yet there is a clear issue of privacy here: inclividuals are enjoying a free­
dom of communication, a sbaring information, and developing social ties 
that elude the control by the state that this society has experienced in the 
past. The technology has become a vehicle for fostering, facilitating, and 
experiencing this freedom. Here again, it is important to nOte that these 
rhizomatic networks existed long before IT was a factor in Chinese soci­
ety. Information technology like the Internet and mobile telephones are 
undoubtedly tied to the privacy that individuals seek from an overbear­
ing authoritarian state. IT is not causing this type of privacy or resista nee 
to come about, but it is playing an important part in the evolution of tlus 
pa rt of society. 

Infonnation Technology and Resistance 

A little more than a decade ago, in the spring of 1989, the world watched 
as Beijing experienced the upheaval of the Tiananmen Movement. Many 
scholars of this movement have elaborated on the role that information 
played in the evolution of this movement (Guthrie 1 995; Walder 1989; 
Perry and Wasserstrom 1992). Students used fax machines, telephones, 
and broadcast equipment to spread their message far beyond the scope of 
any of the preceding movements.14 Even beyond the students' resources, 
other changes in information technology were important in the evolution 
of this movement: The very fact that the world was able to watch was tied 
to the changes in information technology that had occurred over the 
decade prior to the movement. With the major international networks and 
news media in China for the Gorbachev Summit and the Asia Develop­
ment Bank meetings, the broadband dissemination of this movement to 
the rest of China and throughout the world reached unprecedented lev­
els, compared with the popular protests that had occurred in Beijing in 
1986, 1979, or 1976. Information technology played a major role in both 
how much the students were able to broadcast their message and how 
much of the world was able to hear it. 

Again, it is important to place these changes in the context of the in sti-

t .. The Stone Corporation, at the time the largesr private corporation in China, was the 
primacy provider of many of the tools of information technology to which the students had 
access. It is also the corporation that founded Legend Computers, the company that is now 
establishing a joint venture with AOL Time Warner. 
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tutional changes that were occurring throughout the 1980s. Important as 
it was in the dissemination of this movement, did information technology 
play a causal role in this major encroachment on the Chinese govern­
ment's capacity to control its population? There has been much debate 
over the causal roots of this movement, with scholars arguing that causal 
primacy lies with the rise of student networks (Calhoun 1995), the rise of 
student organizations (Guthrie 1 995), students' ability to mobilize cul­
tural resources (Esherick and Wasserstrom 1992), and fundamental insti­
tutional change (Walder 1994; Zhao 1997). As Andrew Walder put it, 
"[W]hat changed in these regimes in the last decade was not their eco­
nomic difficulties, widespread cynicism, or corruption, but that the insti­
tutional mechanisms that served to promote order in the past-despite 
these longstanding problems-lost their capacity to do so" (1994: 298). 
Drawing on his earlier work on the communist order in the prereform era 
(Walder 1986), Walder goes on to specify the mechanisms that were cru­
cial for maintaining order in communist societies as (1 )  hierarchically or­
ganized and grass-roots mobility of the Communist Party and (2) the or­
ganized dependence of individuals within social institutions, particularly 
workplaces. With the beginning of the economic reforms in China, both 
of these institutional bases of power began to erode. In the first case-the 
decline of party power-there are two ways this change had fundamen­
tal implications for the organization of Chinese society. First, the party no 
longer had strict control over its own agents. Party cadres operated with 
an autonomy that increasingly grew in scope throughout the 1980s. This 
was in large part a direct consequence of the movement away from cen­
tral planning of the command economy. As the reforms progressed, the 
new economic policies of the 1980s essentially mandated that local-level 
bureaucrats assume administrative and economic responsibilities for the 
firms under their jurisdictions (Walder 1995; Guthrie 1999a). As admin­
istrative and economic responsibilities were pushed down the hierarchy 
of the former command economy, local-level bureaucrats exercised more 
and mOre power in the struggle to control resources and survive in the 
markets of China's transforming economy. Thus, the institutional changes 
of the reform economy led to the decline of central party control over its 
own members. 

Second, and perhaps more importantly, the party no longer exercised 
grassroots control over individual citizens. In pre-reform China, the party 
meticulously exercised such control through local party meetings, usually 
conducted through an individual's work unit or neighborhood association 
(Walder 1986; Whyte and Parish 1984). In the reform era, this centrally 
mandated practice eroded quickly. Managers and administrators no 
longer required their workers to attend meetings for the dissemination of 
party ideology. This change is closely related to the institutional changes 
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of the eCD
.
nomic tr�nsitjon described above: as economic imperatives re� 

placed stnct comphance with detailed directives of the party and the com. 
mand economy, manage�s and administrators began to run their organi­
zations less around the dissemmatlon of party ideology and more arou nd 
t�� ideals of performance. And the students no longer had to fear tba t ac­
tI�lsm would affect their employment prospects, as the emergence of the 
pnvate economy and the withering of the lahor allocation system meant 
that the state could no longer hold their behavior in check with the threat 
of consequences in their career placement. 

Th� main point here is that, while information technology may have 
been Important m the evolution of this movement, which posed the great­
est challenge yet to the Chlllese government's right to rule-a critical issue 
?f �tat� c�pacity and legitimacy-the causal roots of this movement lay 
m IllStltutlDn�1 chang� that had been occurring for a decade. It may be 
the case that mformatlon technology affected the scale of this movement 
and the extent to which the world knew what was occurring, but the roots 
of the movement It�elf lay elsewhere. In a certain sense, though, by al­
lowmg foreign media to cover the Gorbachev Summit and the Asia De­
velopment Bank meetings and by giving the population access to tech­
�lOlogy-:-fax �I13chines, telephones, etc.-the Chinese government had 
mserted Itsel� mto a global information network, and its ability to control 
the

. 
flow of mformation had important consequences for the extent to 

which It could control the movement. The Chinese government had in ef­
fect, armed its opposition with the tools of resistance, and when the �ov.­
ment occurred, the government could not stop the flow of information be­
yond its borders, a fact that had profound consequences for the scale and 
scope of this movement. 

More recently, a number of social and political occurrences involving 
the Interne� have Illummated the new role that this form of IT might play 
m the st�te s ablhty to control information. In one incident, when China's 
top offiCial fro� the State Administration of Foreign Exchange apparently 
Jumped from hiS seventh story window on May 12, 2000, government of­
ficials �ere caught completely off guard as the story was posted almost 
Immediately on a bulletin board on the widely visited Sina.com web site. 
According the Elisabeth Rosenthal's report in the New York Times. "The 
governm�nt was clearly not prepared to release the news today, and con­
fUSIOn reigned for much of the day. "15 A similar incident occurred when 
a story of a Beijing University student who was murdered appeared on a 
Sohu.com bulletm board on May 19, 2000. In the latter incident, students 
from all over the country staged a "virtual" protest, forcing official s  to 
allow them to openly mourn and memorialize the student, despite the dis-

15 New York Times, May 13, 2000. 
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ruptions officials feared the event would cause. In both of these cases, it 
was clear that the government's mentality regarding control over the flow 
of information was lagging significantly behind the current reality in this 
realm. This is a new frontier for outright resistance, and it will be inter­
esting to see over the coming decade what role the Internet plays in the 
government's ability to control the spread of information and the organi­
zation of popular movements. 

Newly Independent Sectors 

While active resistance has been an important part of the erosion of state 
capacity and legitimacy in China, the emergence of newly independent 
sectors has also played a critical role in the political reach of the Chinese 
state. As in the case of active resistance, new information technology has 
not caused the emergence of these newly independent sectors, nor has it 
been fundamental in shaping these sectors of society. However, their emer­
gence and increasingly independent status in the economy have dimin­
ished state capacity in significant ways, and the role of information tech­
nology has not been insignificant in the evolution of these sectors. Of 
particular note are the private economy and higher education; the former 
is a new phenomenon in the reform era with important implications for 
effective control by the Communist Party; the latter, while predating the 
reform era, has undergone a radical transformation in the last decade, a 
transformation that also has important implications for state sovereignty 
in the age of globalization. 

THE PR�ATE ECONOMY 

Under Mao Zedong, the private economy was nonexistent. In the 1950s, 
as the communists sought to overtake and control all sectors of China's 
economic and social systems, the private economy was all but eliminated. 
The state controlled all modes of production, private ownership was elim­
inated, and the freedom to make economic decisions independent of state 
control became a thing of the past. It was not until the economic reforms 
began in 1980 that private entrepreneurs were allowed to reemerge in the 
economy. Since 1980, the number of entrepreneurs in China has grown 
steadily, as has their legitimacy under the communist mantle. In July 2001, 
when Jiang Zemin announced that private entrepreneurs would be per­
mitted to join the party, it had become clear that the communist govern­
ment had finally made its peace with the importance of private entrepre­
neurs and the private economy in China '5 transforming economic system. 
And rightly so: not only has this sector provided an important oudet for 
the employment overflow that would have otherwise caused a significant 
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strain on the transforming economic system, but, as it has grown, it has 
also played a crucial role in creating competition for the transforming 
state sector (Naughton 1995). Figure 2 shows the growth ofthis secror of 
the economy since 1980. It is clear from the figure that the sector has 
grown both in absolute terms and also relative to the other forms ofovvn­
ership in the economy. 

Despite its importance in a system that is srili largely owned and con­
trolled by the government, the role of the private sector is liITlited: even 
today, as management responsibilities have been passed on to managers 
and local officials, and as industrial output has shifted to tbe private sec­
tor, the government still owns about 70 percent of the industrial assets 
(Guthrie 1999a). Yet this sector has played a significant role in encroach­
ing upon state capacity in two ways. First, in times of crisis, it has pia yed 
a role of outright resistance. During the Tiananmen movemen t it was the 
private entrepreneurs of Beijing who provided the students with fax ITla­
chines, radio equipment, televisions, and other perishable goods that be­
came a sraple of the movement (Perry and Wasserstrom 1 992). The Stone 
Corporation was the largest and most famous of these behind -the-scenes 
participants, but there were many others. It would be a stretch to argue 
that private businesses in China are predisposed to resistance_ However, 
it is the case that these organizarions are structurally the ones that hold 

Figure 2. Gross industrial output by ownership type 
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the greatest degree of independence from the state and therefore have the 
greatest latitude in protesting when the opportunity presents itself. 

Second, and perhaps more importantly, this sector has facilitated and 
enhanced the institutional changes that have fundamentally shifted in­
centive structures in China today. In the previous section I briefly intro­
duced Walder's (1994) argument regarding the party's diminished capac­
ity for social control in the 1980s; as I noted above, central to Walder's 
argument is the fact that China's citizenry was no longer fundamentally 
dependent upon the state for the allocation of social goods such as jobs. 
This decline in what Walder (1986) has called "organized dependence" 
required an opening up of China's labor markets (as opposed to the state's 
allocation of jobs) and new opportunities for employment. The private 
sector played a fundamental role on both of these fronts. As Zhao (1997) 
argues, a fundamental difference in the state's lack of control over the 
1989 movement was that students now had options: they were no longer 
dependent upon the state for the allocation of jobs, so participation in a 
movement such as this did not pose the career threat it had in the past. 

What do these changes have to do with information technology? In 
both instances, the role of IT lurks in the background: this rapidly grow­
ing sector does not play an active role in opposing state power, but it is 
integrally tied to the evolution of the private sector, and the strength of 
this sector does diminish the authoritarian government's ability to rule in 
important ways. In the first case, although the 1989 uprising occurred be­
fore the IT revolution, it was information technology that the movement's 
supporters from the private economy delivered to the students. In the sec­
ond instance, one of the major sectors that has emerged in recent years to 
create jobs in the private economy was in the area of information tech­
nology, namely, telecommunications. In 1980, when the private economy 
was first emerging, less than 1 percent of the jobs in this sector were lo­
cated in telecommunications; by 1999, 5.8 percent of the jobs in the pri­
vate economy were located in the telecommunications industry-a total 
of more than two million johs. The growth in this sector has been driven, 
in part, hy national projects such as development of Zhongguancun in 
Beijing. It has also been driven by the growth in demand for the products 
and services this sector provides (see table 2 for examples of growth in de­
mand). So here again, while information technology has not created the 
private economy, it has played a critical role in the ways this economy has 
emerged and in its potential for fostering the decline of the Chinese gov­
ernment's control over its population. 

HIGHER EDUCATION 

As with the private economy, a discussion of higher education in China 
o I ' l l  I J r"1. : . • • 1. _ _ _ I _ _ _  .. __ ..l: .. :�_ � J: :_ .. _II ....... 
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tuals advocating political and social change. From the May Fourth Move­
ment of 1919 to the Hundred Flowers Reform of 1956-57 to the Tianan­
men Movement of 1989, intellectuals have served as the conscience of ,he 
nation in many ways. For moce than a century, institutions of higher ed­
ucation have been among the central advocates for social change in China_ 
In the era of economic reforms, however, higher education in China has 
undergone a radical revolution. In the prereform era, me central govern­
ment had under its jurisdiction thirty-six universities. During the eco­
nomic reforms, there has been much discussion in China about the reform 
of higher education, and in May 1998, after more than a decade o f  dis­
cussion on the topic, a formal reorganization of the higher education sys­
tem was set in motion. The first change was that ten universities were 
named as "international level universities" (guo;; yiliu daxue) and the 
central government would concentrate its resources on their development_ 
The remaining twenty-six universities under the central government would 
be gradually turned over to provincial- and municipal-level governments. 
Within this first-tier group, in addition to the usual funds that the insti­
tutions under the central government would receive, the top four of the 
"international universities" would get extra funds to help them develop 
as "international levei universities. »16 Under this reform, universities were 
now free to fundraise on their own, develop relations with foreign uni­
versities, and generally develop the programs that would make them com­
petitive with top-tier research universities around the world. Ta bl. 4 
shows the growth and changes in this sector since 1980. Since that time, 
the number of university students in China has increased by almost 200 
percent; the number of faculty has increased hy almost 75 percen�; the 
number of student studying abroad has increased by more than 1 ,000 per­
cent; and the number of study-abroad students who have returned to 
China has increased by more than 4,500 percent. These changes creared 
a sector that is autonomous from the central government in ways funda­
mentally different from the situation of the prereform era. 

Here again, it should be noted that autonomy does not in and of itself 
imply an erosion of state power, nor does it imply an influence of in­
formation technology within this process of change. However, hi story 
teaches that me academy has developed a special relationship with infor­
mation technology. First of all, while it was the Department of Defense 
that laid the groundwork for the functional development of the Internet, 
this medium also found part of its genesis-particularly in the area of con­
tent-in the academy (Guthrie 1999b). If it was nodor the early adopters 

16 Beijing and Qinghua Universities (widely regarded as the top two Wliversities in China) 
received an addirional l.8 billion yuan, spread over three years (1 999-2001)  while Nanjing 
and Fudan (widely regarded as the third and fourth best universities, respectively) recei>'ed 
'In .. rlrtiNnn.,, 1 1 ., hillinn VI,.,, " 
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TABLE 4 
Vital Statistics on Higher Education in China 

No. ofuniv. No. of faculty No. of students No. of students 
students per (higher ed.) studying returning from 
10,000 pop. per 10,000 pop. abroad abroad 

1980 11.6 24.7 2,124 162 

1985 16.1 34.4 4,888 1,424 

1986 17.5 37.2 4,676 1,388 

1987 17.9 38.5 4,703 1,605 

1988 18.6 39.3 3,786 3,000 

1989 18.5 39.7 3,329 1,753 

1990 18.0 39.5 2,950 1,593 

1991 17.6 39.1 2,900 2,069 

1 992 18.6 38.8 6,540 3,611 

1993 21.4 38.8 10,742 5,128 

1994 23.4 39.6 19,071 4,230 

1995 24.0 40.1 20,381 5,750 

1996 24.7 40.3 20,905 6,570 

1997 25.7 40.5 22,410 7,130 

1998 27.3 40.7 17,622 7,379 

1999 32.8 42.6 23,749 7,748 

Source: Statistical Yearbook of China (2000). 

of Internet technology in higher education, such as the University of Utah 
and the University of Southern California, the Internet itself may not have 
gained the foothold it did before commercialization in 1991; and if it was 
not for the desire of researchers at CERN to share documents electroni­
cally, Tim Berners-Lee might never have had the impetus, much less the 
insight, to lay down the groundwork for the World Wide Web. As the In­
ternet and Web have become accessible in China, it has been the univer­
sities, along with the private economy, that have been at the forefront in 
the adoption and use of these media. This fact has put these newly au­
tonomous institutions of higher education in much closer touch with rhe 
world outside of China. It is because the academy is built on the produc­
tion, use, and processing of information that access to information tech­
nology has such a great potential to speed the evolution of this sector's 
autonomy from the Chinese government. As scholars from China gain 
more and more access to different points of view about democracy, eco­
nomic systems, international politics, social change and many other is­
sues, the state's diminished role in controlling this sector becomes in­
evitable. Indeed, access to information has always been the impetus for 
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the type of social change advocated by reform-minded intellectuals: from 
the leader of the Nationalist movement, Sun Yat-sen, and the literati of 
the May Fourth era, including such notable figures as Lu Xun, to the in­
tellectuals that led the Tiananmen Movement, exposure to foreign mod­
els of political and economic systems has been central to the issues these 
individuals have raised in advocating change. 

Conclusions 

Many political and business leaders from Western capitalist nations have 
asserted as President Bill Clinton did on May 8, 2000,17 that: new infor­
mation technology-particularly the Internet-would play a key role in 
liberating authoritarian societies. Indeed, in praise of this you ng technol­
ogy's potential, we have seen not onJy bold predictions, but a Iso wild re­
visionist history. Jim Courter, a former six-term Republican congressman 
once described the promise of this technology, saying the In ternet "has 
done a lot to bring democratic capitalism to other parts of the world. It 
was instrumental, I think, in bringing down the Berlin Wall _ It was in­
strumental in having students protest the policies in East Berlin . . . .  CNN, 
the Networks, and the Internet, were instrumental in the demise of the old 
Soviet Union."18 Pretty amazing, given that the Internet was not com­
mercialized until 1991 and really had no presence in the world at large 
before that time. Nevertheless, there are substantively impo etant ques­
tions behind these statements, namely, what is the impact of the new in­
formation technologies on authoritarian societies? And, m ore impor­
tantly, what causal role do these technologies play in encroaching on 
the sovereignty of authoritarian governments and in bringing about 
democratization? 

The Chinese government's legitimacy withered significantly over the 
last two decades in large part because of the institutional changes that 
were set in motion by the government itself, and there is a dynamic in­
terplay between those institutional changes and the ways that informa­
tion technology has fostered perhaps greater change than the state origi­
nally intended. A number of scholars of China's economic reforms have 
pointed to the fact that the reform process, which began in 1979 as a set 
of controlled modifications to the economy, very quickly took on a life of 
its own, expanding far beyond the purview that the original archirects of 
the reform had in mind (Naughton 1995; Guthrie 1999.). There are many 
hidden dynamics to this process, which Barry Naughton has ca lied "grow-

17 Quoted in Drake, Kalathil, and Boas (2000). 
18 Ibid. 
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ing out of the plan," but one of the dynamics in recent years has been the 
interaction between state policies and different actors in society. Of par­
ticular interest here is how these different actors or groups have employed 
newly emerging technologies to facilitate the process of change. In each 
case examined in this chapter, the roots of change lay in state action; yet 
the state's ability to control these institutional changes, once they emerge 
into the world of actors in the economy, has been unpredictable at best, 
and information technology has played a role in that dynamic. 

The encroachments on state sovereignty at the hands of foreign in­
vestors were just as clear in negotiations over ventures in the industrial 
economy as they are in the New Economy. However, the state has been 
more resistant to letting these ventures fully open up to foreign invest­
ment, precisely because it fears the potential liberating forces that will 
emerge with foreign control in this sector, a fact that is tied to the per­
ception that investments in the telecommunications sector specifically 
may pose a great challenge to the authoritarian government's capacity to 
control investments in other sectors. Thus, the struggles over sovereignty 
in the realm of foreign investment are nothing new, but the stakes appear 
to be higher-as perceived on both sides-when it comes to information 
technologies such as the Internet. Similarly, with privacy, information 
technology provides a vehicle for resisting state authority and control, as 
it provides further outlets to facilitate the growth of these private social 
networks. But it is only a vehicle, a facilitator, in these processes of change. 
Yang's rhizomatic networks existed long before cell phones came onto the 
scene, and if Yang's story is right, these social networks, which became 
the ultimate form of resistance to capricious authoritarian rule in Mao's 
China, were playing a role in Chinese society long before information 
technology existed in any form in China, as the 1970s were a time in 
China when few people had access to telephones or television, let alone 
fax machines, cell phones, and the Internet. Yet the social resistance to 
state control emerged through resources that were available. Employing 
cultural resources, the moral authority of existing social networks, and an 
accounting system of gifts and favors that defined China's gift economy, 
people built and assiduously maintained the private systems that could 
free them, at least to some extent, from monitoring control of an over­
bearing state. Today, the use of cell phones, e-mail, and the Internet has 
allowed people to be more connected than ever before, and many people 
I have spoken with in China see these connections as a form of indepen­
dence from state control. Not only are unregistered cell phones more con­
venient than setting up a formal account or a landline phone in their 
home, but they have the added benefit of being beyond the reach of the 
state. But note here again that this technology does not create privacy, it 
only provides new avenues for it. 
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The same is true for outright defiance and the emergence of new sec­
tors of the economy and society. In the Tiananmen Movement of 1989, 
fax machines and live feeds to international news programs were certainly 
important for the evolution of the movement, but it would be a stretch to 
view information technology as playing any kind of causal role in this mo­
ment of collective action. The causal factors driving this movement for­
ward were much deeper, related to fundamental changes in social struc­
ture and economic institutions that allowed the state to maintain SOCIal 
control. The role information technology has played in such movements 
is, once again, a facilitator of processes that are already in play, but it is 
significant nonetheless. Similarly, with respect to sectors of society that in­
creasingly see themselves as independent from state control, IT also plays 
a significant role in facilitating this independence-whether through giv­
ing intellectuals more access to information or through creating new and 
thriving sectors of the private economy-speeding up processes that are 
already in play. In each of the cases discussed in this chapter, actors in so­
ciety have pushed at the boundaries of state-led change, and newly emerg­
ing information technologies are among the tools they have used in th is 
pursuit. In this sense, information technology has played a significant role 
in the dynamic of change in reform era China. 

References 

Calhoun, Craig. 1989. Protest in Beijing: The Conditions and Importance of the 
Chinese Student Movement of 1989. Partisan Review 4:563-80. 

---. 1991. The Problem of Identity in Collective Action. In Macro-Micm 
Linkages in Sociology, edited by J. Hube� 51-75. Beverly Hills, CA: Sage. 

---. 1995. Neither Gods nor Emperors: Students and the Struggle for Democ­
racy in China. Berkeley: University of California Press. 

China to Become Asia-Pacific Region's Second-Largest IT Market, Study Says_" 
Chinaonline, June 22, 2000. Available at http://www.chinaonline.com. 

Coope� Caroline. 2000. Look at India, IT's Where China Wants to Be. ChinaoTt­
line, June 22. Available at http://www.chinaonline.com. 

Cui, Ning. 2001. Technology a Growth Engine to Economy. Chin. Daily, June 
18:1 .  

Drake, William J., Shanthi Kalathil, and Taylor C. Boas. 2000. Dictatorships in 
the Digital Age: Some Considerations on the Internet in China and Cu ba. In­
formation Impacts Magazine (October). 

Esherick, Joseph W., and Jeffery N. Wasserstrom. 1 992. Acting Out Democracy: 
Political Theater in Modern China. In Popular Protest and Political Culture in 
Modern China: Learning From 1989, edited by Elizabeth Perry and Jeffery 
Wasserstroffi, 28-66. Boulder, co: Westview Press. 

Friedman, Thomas. 2000. Censors Beware. New York Times, July 25. 
---. 1999. The Lexus and the Olive Tree. New York: Farrar Straus & Gilroux. 



338 D O U G  G U T H R I E  

Guthrie, Doug. 1995. Political Theater and Student Organizations in the 1989 
Chinese Movement: A Multivariate Analysis ofTiananmen. Sociological Forum 
10:419-54. 

___ . 1999a. Dragon in a Three-Piece Suit: The Emergence of Capitalism in 
China. Princeton: Princeton University Press. 

___ . 1999b. A Sociological Perspective on the Use of Technology: The Adop­
tion of Internet Technology in U.S. Organizations. Sociological Perspectives 
42(4): 583-603. 

Harner. Stephen. 2000. Shanghai's New Five-Year Plan: The Pearl Starts to Shine. 
Chinaonline, December IS. Available at http://www.chinaonline.com. 

Hill. David. and Krishna Sen. 2000. The Internet in Indonesia's New Democracy. 
Democratization (Spring). 

Naughton. Barry. 1995. Growing Out of the Plan: Chinese Economic Reform 
1 978-1993. New York: Cambridge University Press. 

Perry. Elizabeth. and Jeffery Wasserstrom. 1992. Popular Protest and Political 
Culture in Modern China: Learning from 1 989. Boulder: Westview Press. 

Segal. Adam. 2002. Digital Dragon. Ithaca: Cornell University Press. 
Shen. Tong. 1990. Almost a Revolution. Boston: Houghton Mifflin. 
Smith. Craig. 2001. AOL Joins Chinese Venture. Gaining a Crucial Foothold: A 

Deal to Develop Services for the Internet. New York Times, June 12: WI. 
Walder, Andrew. 1986. Communist Neo-Traditionalism: Work and Authority in 

Chinese Industry. Berkeley: University of California Press. 
__ . 1989. The Political Sociology of the Beijing Upheaval of 1989. Problems 

of Communism 38:30-40. 
___ . 1991. Workers, Managers, and the State: The Reform Era and the Polit­

ical Crisis of 1989. China Quarterly 127:467-92. 
___ . 1994. The Decline of Communist Power: Elements of a Theory of Insti­

tutional Change. Theory and Society 23:297-323. 
---. 1995. "Local Governments as Industrial Firms: An Organizational Analy­

sis of China's Transitional Economy.' American Journal of Sociology 101:263-
301. 

Whyte, Martin, and William Parish. 1984. Urban Life in Contemporary China. 
ClUcago: University of Chicago Press. 

Yang, Mayfair Mei-Hui. 1984. Gifts, Favors and Banquets: The Art of Social Re­
lationships in China. Ithaca: Cornell University Press. 

Zhao, Dingxin. 1997. Decline of Political Control in Chinese Universities and the 
Rise of the 1989 ClUnese Student Movement. Sociological Perspectives 40: 159-
82. 

Zhu, Enjoyce. 2001. China's Silicon Valley Ready to Take Off. Beijing Business 
(June). 

Contributors ----------___ _ 

HAYWARD R. ALKER, John A. McCone Professor of Internati onal Rela­
cions, School of International Relations, University of Southern 
California 

JONATHAN BACH, Core Faculty, Graduate Program in Internationa) Af­
fairs, New School University 

LARs-ERIK CEDERMAN, Professor of International Conflict Research 
Center for Comparative and International Studies, Swiss Federal In:ti­
tute of Technology 

DIETER ERNST, Senior Fellow, East-West Center, Honolulu, Hawaii 

D. LINDA GARCIA, Director, Communication, Culture and Technology, 
Georgetown University 

DOUG GUTHRIE, Associate Professor, Department of Sociology, New 
York University 

PETER A. KRAUS, Associate Professor, Sociology Department, Hum­
boldt-Universitat, Berlin 

ROBERT LATHAM, Director, Informacion Technology and International 
Cooperation Program, Social Science Research Council 

WARREN SACK, Assistanr Professor, Film and Digital Media, Universit y  
of California, Santa Cruz 

SASKIA SASSEN, Ralph Lewis Professor of Sociology, University of 
Chicago 

DAVID STARK, Arthur Lehman Professor of Sociology and International 
Affairs, Columbia University, and External Faculty Member, Santa Fe 
Institute 

STEVEN WEBER, Professor, Department of Political Science, University of 
California, Berkeley 



Index ________________________________ _ 

Abbate, j.aner, 148n.7, 154, 156 
Abbott, Andrew, 90.15 
Abbott, Bud, 250-251n.8 
Abelson, Robert P., 225, 2250.17, 

225n.18, 2690.25 
Academic economics, growing importance 

of, 62 
Access: organization of, 1 1 ;  rural-urban 

discrepancies in, 117-142; simultane­
ous, 7-80.12 

Accountability; with distributed authority, 
450.10; of networks, 50 

Acer group, 104 
Actions, organitation of, 1 1  
Activism: e-mail mobilization network in, 

78-79; global network in, 54; globaliza­
tion of, 81-82 

Activists, digital technologies used by, 75-
76 

Adams, Paul C., 77-78, 8 10.26 
Adar, Eytan, 202 
Agenda for Peace (Soutros-Ghali), 216-

217 
Agglomeration economies, 92 
Aggregation, 1 69-1 72; logic of, 170; pat-

terns of, 174 
Agnew, John A., 49 
al-Qaeda, organization of. 208 
Alexa browser, 42 
Alice in Wonderltmd, interpersonal mera­

funcrion in, 249, 2S1 
Alker, Hayward R., 6, 14, 24,26, 2150.2, 

218, 219n.8, 220-221, 222n.14, 
2230.15, 225n.18, 228, 230, 232-233 

AUen, James F., 2580.15 
Alliances, 7; in electronic marker infra­

sttucrure, 70-71; of NGOs with state 
and market, 50 

Altermart, Urs, 2960.8 
Ahernative media network, 79n.24 
Alrernative media networks, 780.22 
Alrernet.org, 42, 43-44 
alr.politics.elections, 274, 275 
Alumni effecr, 183-184 
Amazon.com: collaborarive filtering tech-

nology of, 42-43; recombinanr technol­
ogy of, 41 

American Library Association, online part­
nerships of, 48 

Amin, Ash, 125, 129, 130 
Amnesry International: information ex­

change of, 76; Urgent Aerior.. Alert sys­
tem of, 77, 79 

Amsterdam's stock exchange, seventeenth 
century, 62n.8 

Analytic categories, 18  
Analytical operations, 1 8-19; descabi.l.iting 

older hierarchies of scale, 22-25; digitall 
social imbrications, 19-21; mediating 
practices and cultures, 21-22 

Anderlini, S. N., 219n.8, 227 
Anderson, Benedict, 285-286, 290, 291, 

293, 303 
Anderson, Jon, 21n.33 
Anglo-American discourse theorists, 248 
Anglo-American media studies, 259-

260n.17 
Anriglobalization movement, 44; Seattle 

protests in, 46n.14 
Antonelli, C., 95, 98-99 
AOL Time Warner: in China, 322-324, 

327n.14 
AOL lime Warner-Legend deal, 322n.11, 

3270.14 
Appadurai, Arjuo, 46n.12, 50 
Apple Compurer, Discourse Architecture 

Laboratory of, 243 
Arab banking systcm, cross-border nature 

of, 58-59n.5 
Archibugi. D .• 9() 
Architecrural design research, 223-217 
Aristotelian practical reason, 221n. 12  
Aristotle, 223n.15 
Arnold, Edlc, 133, 138 
Arpa, 169 
Arpa networking community, 155, 

155n.20 
Arpaner (Advanced Research Projecrs 

Agency). 12; connecrion with British 
computer reseuch networks, 167; 



342 

Arpanet (Advanced Research Projects 
Agency) (continued) 
development of, 161, 163-164, 170; Eu� 
rope:an nodes of. 147-148n.6; as profes· 
sianal community. 13; restrictions on, 
167-168 

Arthur, Brian, 132 
Artificial, sciences of, 222-223 
Artilicial intelligence, 2220.14 
Asheim. Bjorn T., 130 
Asia: coS[ and rime reduction center dus· 

ters in, 102j financial crisis of, 72. See 
also China 

Asia Development Bank, 327, 329 
Asset management funds, 61 
Asset specificity, 1290.8 
Association: new basis for in knowledge 

communities, 43-50; technology and 
new geographies of, 43-50 

Association for Progressive Communica-
tions (APC), 80 

Associative thinking, 50 
Asymmetry, 99-100 
Asynchronous interactions, 96-97 
AT&T, in network development, 164 
Atwood, Roy A'I 135 
Aubert, ]. E., 109 
Augmented Social Networks (ASN), 43-

44 
Authority, distributed, 45n.10 
Automated early warning systems, 216 
Autonomy protection, 306 
Avant-garde literature, Linguistics of, 250-

251 
Awareness raising, Internet in, 75n.20 
Ax.�od, R., 224-225, 237-238 
Ayres, R. U., 126n.6 

Bach, Jonathan, 6, 10n.17, 10n.21, 13, 15, 
24, 26, 27, 46n.14, 48n.17 

Baird, Davis, 1 85n.4 
The Bald Scprano (Ionesco), 249-250 
Bandwidth, surplus of, 172n.55 
Bangemann Report, 298 
Bangladesh, Proshika NGO of, 47n.15 
Barfield, Woodrow, 10n.20 
Barkley, David)., 130 
Barley, Stephen R., 39n.2 
Barth, Fredrik, 292 
Barthes, Roland, 259n.16 
Bartlett, C. A., 99, 103 
Basel. financial market in, 67n.12 

Beaverstock, J. V., 23 
Becker, Gary S., 197 
Beehive, 42 
Beijiog University, 3330.16 
Bell, Daniel, 50.10, 1630.40 
Bell Telephone Company, 134-135 
Bellanet, 75n.19, 80 
Bendell, J., 48n.16 
Benedikt, Michael, 10n.20 
Reniger, James R., 2 
Bennett, James, 128n.21, 230 
Benyon, David, 243n.3 

INDEx 

Berkeley Software Distribution (BSD) 
model, 198 

Berlin Crisis, 1 680.48 
Berlin Wall, fall 01, 335 
Serners-Lee, lim, 334 
Bhaskar, 227 
Biersteker, Thomas ]., 139 
Big Brother Inside, 79n.24 
Bijker, Wiebe E., 1500.11 
Birkinshaw. J., 99 
Birnbaum, Pierre, 294 
Bimet, 163; protocols for, 164 
Bloomfield, Lincoln, 215n.l 
Blue-collar knowledge production, 90 
Blumenthal. Marjorie, 137 
Roas, Taylor C., 335 
Bombay: financial center in, 66; in global 

financial network, 67; organizing slum 
dwellers in, 8 1  

Bonds, cross-border transactions in, 63t 
Borrus, M., 99, 100 
BOnel, Tanja A., 290 
Boulding, Elise, 215n.1 
Rowding, Kennerh, 222n.14 
Bounded institutionalism, 284, 290-293, 

294, 303-304; logic of, 292 
Bounos"Ghali, B., 216-217 
Boyd, D., 105, 106n.8, 107-108 
Bradley, S. P., 97 
Brand, Stewan, 204 
Brass, Paul, 291 
Braudel, F., 93 
Braverman, Avishay, 1 19-120, 121, 133 
Brenner, Neil, 22, 81 
Brescbi. S., 90 
Britain, national identiC)' of, 295-296, 

296-297 
British National Physical Laboratories, net­

work development at, 163-164 
Brooks, Frederick, 197 

INDEX 

Brown, L. David, 45n. 1 1  
Brown, Lawrence A., 121, 133 
Brubaker, Rogers, 287, 288n.3 
Bru1.5t, Laszlo, 45n.l0, 46 
Bryan, Cathy, 265 
Bryam, Coralie, 39, 48 
Brynjolfsson, E., 97-98 
Built-to-order production model, 98n.3 
Bunn, Julie Ann, 146n.1, 157n.27, 169 
Bureaucracy, authority in, 206-207 
Burgelman. Jean-Claude, 81-82n.28 
Business: computerization of, 163n.40; 

flexibiliry of, 126 
Business-co-business e-commerce, 127 

Cailliau, Robert, 154, 1560.23, 158, 169, 
170 

Calabrese, Andrew, 81-82n.28 
Calhoun, Craig, 13n.27, 2660.19, 290-

293, 305, 328 
Calion, Michel, 38n.1, 62 
Campaign to Ban Landmin�, 44 
Capacity buffers, 104 
Capital: fixiry of, 19-20; mobility of, 19-

20 
Cappella, Joseph N., 269n.24, 272 
Carbonell, Jaime G., 258 
CARE-Starbucks, 48 
Carroll, Lewis, 249 
Casrells, Manuel, 5n.10, 118,  125, 

235n.24, 265, 298-299 
Category-bound acrivities, 257-258 
Cederman, Lars-Erik, 7, 15, 26n.43, 28, 

287n.2, 291, 304, 306 
Center fot Victims of Torture, "New Tac­

tics in Human Righ{s Project" of, 78 
Centers, versus peripheries, IS 
Cemers of excellence, global, 90-91, 101-

102, 109 
Centralization: of business operations, 

122-123; in global financial market, 
68-70; in successful NGOs, 48-49 

Cerf, Vincent G., 155n.20, 168 
CERN research, 334 
CEWS. See Conflict Early Warning Systems 

(CEWSI 
CEWS Explorer: Chiapas case in, 229; 

USP/SCHEME software of, 233 
CEWS representational format, 230-231 
Chadwick, Andrew, 298, 303 
Chandler, A. D., 95, 100 
Change, new technologies in, 4 

Chen. S. H., 97, 104 
Cherny, Lynn, 25S 

343 

Chiapas crisis, 232; conflict resolution in, 
229, 230; trackjng phases 01, 232-233 

Chicago, financial center in .. 66 
China, 28; access to information and IT 

sector growth in, 317-32 1; authoritar­
ian government of, 321- 322, 323. 
324n.13, 335-336; civil society of, 15; 
economic development of, 312-313, 
322-325; economic transformation of, 
335-337; envitonmental activists in. 76; 
foreign investment in, 314, 320-321, 
322-325, 336; gift economy in, 326-
327, 336; governmental reforms in, 3 ] 4; 
higher education in, 332-335; industrial 
output of, 331-332; info rmadon tech­
nology and state capaciry in, 312-337; 
international financial tea nsactions i.n, 
72; international level universities of, 
333; market and politics I reforms in, 
315-321; Nationalist movement in, 
334-335; New Economy 01, 336; newly 
independent sectors in, 330-335; private 
economy in, 330-332; private-sccmr 
economy in, 3 14; R&D budget of, 109; 
reform economy in, 320- 321; social 
networks in, 325-327; state-c:ontrolled 
IT industrial sector in, 7; Tenth Five­
Year Plan of. 312-313; transforming 
economy of, 328; in Worl d  Trade Orga­
nization, 3 17n.6, 322 

Chinese International Economic Trade and 
Arbitration Commission (CIETAC), 
324n.13 

Cbinese Silicon Valley, 315-316 
Chomsky, Noam, 225, 225n.17, 257n.14, 

258-259 
Choucri, Nazli. 300 
Christensen, C. M., 95 
Ciborra, C. U., 97 
Circulation: as funclion of network perfor­

mance, 160; of informalion, 161 
Cisco, 107n.l0; routers of, 169; system ad-

ministrators at, 190-191 
Citation index, 1 09n .11 
Citizenization, 304 
City-based tconomies, 121 
City stares, 303-304 
Civic voluntarism, 288-290, 294; logic of, 

290 
Civil rights movement, U.S_, 81n.26 



344 

Civil society: in cyberspace, 73-740.17; 
global, 84 

Civil society collaboration networks, 79-
80 

Cleaver, Harry, 76, 8 1  
Clifford, James, 278 
Clinton, Bill, 312, 314, 335 
CNN reporting, 2350.23 
Coalitions, in infrastructure development, 

147-148 
Coasc-styJe equilibrium, 205-206 
Codding, Jr., George A'I 147n.4 
Code: cleanness of, 195; gaps between dis­

course architecture and, 242-243; trans­
parency of, 204. See also Source code 

Coding, hermeneutic style of, 236-237 
Coevolutions, 221 
Cognitive knowledge networks, 43 
Cognitive social structure, 43 
Cohen, M., 224-225, 237-238 
Coherence, 90.15 
Coherent configurations, 10 
Cold War: international interdependencies 

in, 218-219; UN peace agenda in, 216-
217 

Coleman, Scott A" 141 
Coleman, Stephen, 266 
Collaboration: filtering of, 41, 42-43; of 

NGOs and srate, 47 
Colleran, Elisabeth K., 117n.l 
Colley, Linda, 295 
Collins, Katherine, 140 
Comer, Douglas, 168 
Comitology, 289-290, 299 
Commercialization, 174n.59 
Commission of the European Communi-

ties, 302; f£White Paper on European 
Governance." 2!17-299 

Commodity fututes, 62n.8 
Common good, loss of concern for, 305-

306 
Common sense. media reflecting, 259-

260n.17 
Commons. global, 84 
Commonsense knowledge, 250-251; vio­

lation of, 251n.9 
Communication: in Internet value, 159-

160; problems with in Euro�an Union, 
302-303. See also Language 

Communication/information structures, 1; 
diversity of. 7-8; endogenous capabili-

INDEX 

ties of. 8 ;  versus information technology, 
8 

Communication systems: coalitions in de­
velopment of, 148n.8; global networks 
and imernetworks in, 147n.3 

Communicarion technologies: in global 
flagship network, 96-99; rapid advances 
in, 117-118. See also Information tech­
nologies 

Communications theory, 160 
Communicative action theory, 226, 283 
Communicative space. 15; of democracy, 

293-297; demos embedded in, 285-
286; for European democracy. 300-304; 
transnational, 298-304 

Communist Party. resistance to in China, 
328-330 

Communitarians, 287n.1 
Communiry, 12-13; of practice, 79-80; 

sub·nation-state, building of, 287n.2. 
See also Knowledge communities 

Community-based information, in rutal 
communities, 131-132 

Community informatics, 266 
Compame, Benjamin M., 1 1 8  
Competition: o f  global flagship network, 

94-96; growing complexity of, 94-95 
Complex a.daptive systems, 224-225; de­

sign of, 222-227; framework of. 237-
238 

Complexity, management of, 197-199 
Computational linguistics· based macro� 

analysis, 256 
Computationa.l modeling, procedurally ori­

ented, 222n.14 
Computer-centered information systems, S 
Computer-centered interactive technolo­

gies. See Information and communica­
tions technologies (ICI's) 

Computer-<:entered interactive technology-
resources networks, 235-237 

Computer-centered networks, 1; in social 
sciences. 4 

Computer· Human Interaction (CHI), 243 
Computer.Mediated Communication 

(CMC), 243 
Computer network research, 163-164 
Computer necworlcs, 12; Internet as global 

system of. 150-152; proliferation of, 
162-166 

Computer programmers: incentives for, 

INDEX 

190-192; open source incentives for, 
183-186; transboundary cooperation 
among, 178 

Computer science, emergence of. 164 
Computer�Supported Cooperative Work 

(CSCW), 243 
Computer tedmologies: in globalization, 

73-74; growth of in China, 320 
Computerized case-history analysis, 230-

231 
Computerized mathematics, 61 
Comsat, 147 
Concentration process, 27 
Conferencing. in global flagship networks, 

14 
Conruct, 7 
Conflict early warning networks, 14 
Conflict Early Warning Systems (CEWS), 

215-216, 216; design 01, 227-233; de· 
veloping portable information resources, 
219-220; tCI'-resources networks of, 
235-237; modular, networkable infor­
mation systems of. 235-236; two·stage 
project de.sign of, 220-221 

Conflict grammars, 230 
Conflict of interest, between OEMs and 

contract manufacturers, 107-108 
Conflict trajectories, 218-219. 220-221. 

228-233 
Connections: direct, 171; direct versus in· 

direct, 171-172; indirect, 170-171; so­
cial infrastructure for, 69-70. See also 
Interconnecriviry 

Consensual knowledge, 206 
Consolidation, trend coward, 65-68 
Constitutional choice, 289 
Constitutional patriotism, 289 
Constitutionalism, 288; European, 299 
Constitutive sociodigitizarion. 3 
Content, in Internet value, 159-160 
Contested historicities, 221, 226. 231-233 
Continental discourse theorists, 247 
Contract manufacturers, 104, lOS; limita-

tions of, 105-108; volatility of, 106 
Contractor. Noshir, 42-43 
Conversation: background knowledge of, 

248-249, 251; commonsense knowledge 
of, 250-251; digitally based large·..".le, 
6; large·scale. 1 1 ;  microanalysis of, 257-
258; monolinguals and bilinguals in, 
252-253; questioning common terms of. 

3-45 

251-253; shaping, 1 1-12fi.H; stroc­
lures of, 244; syStem� Mc.hit�tuze fuc.i_ .Ii­
tating, 243-2.<t4j vel!" !arge·s�'31e, B-
14, 15, 25-26. See aisG Very ta egt-!(aI·e 
conversation 

Conversation analysis, 247-248; micro-­

macro divide in, 253-156 
Conversation l\.iap, 244; design of, 277-

278; system of, 260-265. 266-276 
Conversational common sense: dimenslo��lS 

of. 248-253; thesauri and, 156 -259 
Conversational ontologies, 222n. 1 4  
Conversationally oriented philosophy. 

220-221 
Conversations. Set also OnJine convecsa­

rions 
Coope� Caroline, 3 1 2-313, 3JSn.3 
Cooperation, 7; versus co-optation, 

48n.17; competitiveness and, 4 8 -�9 
Cooperarive netWorks, 117-142; repli(a T­

ing U.S. model of, 137-138; in techno l­
ogy diffusion, 133, 134-136 

Co-optation, versus cooperation with Ra '(e 
and market, 480.17 

Copyright, 205 
Cordero·Guzman, Hector R., 8tm.2S 
Corporate financial seC\'ices� globalizario n 

of, 64 
Corporate networks, cross-border, 89-9 <J 
Corporate sector, digital information �rs-

terns in, 89-109 
Cosmopolitan globalization� 83n.31 
Cosmopolitans, 2870.1 
Cost-and-time�reducrion centm, 90. 10.2.� 

109 
Costello, Lou, 2S0-251n.8 
Coulthard, M., 254 
Counrerfactural histories, 220-22 1 ,  231 

232 
Countergeographies, 78n.22 
Countcrnormative behavior, 196 

Courter, Jim, 335 
Cowhey, Peter F., 147 
Cox, Kevin R .• 125 
Cox, scaled spaces of engagement of, 80 -

81 
Creech, Heather, 79 
Criminal Justice Act (Englan4!). protests 

against, 79n.24 
Cronin, Francis J., 1 1 7n.l 
Cross-border activism, 84 



346 

Cross-border cooperation, 22-23 
Cross-border dispersion, rapid, 102-103 
Cross-border finance, 58-590.5 
Cross-border politics, digital technologies 

in, 77-78 
Cross-border relations, 7; transformations 

of, 2-3, 4 
Cross-paradigm early warning information 

system prototype, designing, 219-221 
Cruikshank, Barbara, 400.3 
Csnet, 168, 170-171 
Cui, Ning, 312 
Cukiee, Neil, 172 
Cultural codcs, 2590.16 
Cultural cohesion, of nation-states, 306 
Cultural homogenization, 297; coercive, 

296 
Cultural-institutionalist compromise, 306 
Culrural norms, 1 94-195 
Cultural Revolution, China, 326 
Cultural uniformity principle, 296 
Culture: higb, 293; mediating, 18,21-22; 

replacing social structure, 290j standard­
ization of, 291; thick concept of, 289; 
thick sense of, 287; thin sense of, 288 

Curbow, Dave, 243n.2 
Currency derivatives, 62n.8 
Cwrency trade. growth of, 58 
CustomeNelations management, 98n.3 
Cyberdemocracy, 265-276 
Cybernetic models, second generation, 

225n.17 
Cyberspace, 10n.20; European demos 

from, 297-304 

Dahl, Robert A., 285, 287, 292-293, 
295 • .7, 297, 303-304 

Dablman, C. j., 109 
Damiras, Niklas, 243n.2 
Das, N .• 92 
Data, versus interpretations, 69 
Data stories, 228n.21, 230 
Databases: available to locals, 82n.29; 

sharing of in global flagship networks, 
14 

David, Paul A., 146n.l, 157, 169 
Davis, J., 235n.23 
Day, Peter, 266 
D'Cruz, J. R., 99, 103 
de Saussure, Ferdinand, 258-259 
de Sola Pool, Ithiel, 149n.9 

de Swaan, Abram, 301 
Dean, Jodi, 267n.20 

INDEX 

Debian Social Contract, 179n.l 
Decentralization, 15; of financial activities, 

64; of governing structures, 45; high­
ways and, 124; political authority in, 
298-299; of production, 45; shift away 
from, 45; with simultaneous integration, 
83-84; in successful NGOs, 48-49 

Decentralized access, 54, 74; for investors, 
57 

Decentralized conflict early warning sys-
terns, 227-233 

Deconcentration, 27 
Deibert, Ronald, 149n.9 
Deliberative association, 13 
Democracy: conceptualizing of, 285-293; 

ddiberative, 265-276; e£ymological 
meaning of, 285-286; foundations of, 
289; postnational, 289; procedural deS­
nition of, 286, 289; societal infrastruc­
ture of, 285; transformations of, 292-
293, 297, 303-304 

Democracy in the Digital Age (Wilhelm), 
268-269 

Democratic decision-making, 294 
Democratic integration, 295-296 
Democratic process: as enlightened under-

standing, 293; tandem hypothesis of. 
291, 292 

Democratic sovereignty, paradox of, 286-
287, 289, 290, 294 

Democratic state formation trajectories, 28 
Democratizadon: in China, 314, 321; con­

stitutive role of, 291; nation-stare for­
mation and, 295-297; Third Wave of, 
286-287; transnational, 292-293; uni­
versities and in China, 334-335 

Demos: bi-directional logic of, 291; con­
ceptualizing of, 285-293; creation of, 
294; definition of, 285; embedded in 
communicative space, 285-286; Euro­
pean, 283-306; identified with nation, 
287-288; prepolirical, 288-289; tOp­
down formation of, 297 

Denationalization, of 6nancial centers, 71-
73 

Deng Xiaoping, 324 
Denning, Dorothy, 76 
Depression, Great, internationalization of 

financial market and, 59 

INDEX 

Der Derian, J., 236n.26 
Deregulation: coopetative networks and. 

1 19; in denationalization of 6nancial 
centers, 71-72; of finance industry, 59; 
imensification of, 63 -64 

Derivative sociodigitization, 3 
Derivatives: diversification of. 61-62; 

interest-rate, 62n.8 
Derrida, Jacques. 3040.12 
Design. 25-26; ethics of for very large­

scale conversations, 276-278; shaping 
technologies, 277 

Design firms, 97 
Design modules, 97 
Design-oriented open systems engineering, 

224-227 
Destabilization, 22-25 
Deutsch. Karl w., 4, 149n.9, 215n.l, 

222n.14, 291, 293, 303, 304 
Deutsche Rorse, foreign listings of, 67r 
Developing countries: infrastructure devel­

opment pattern in, 141-142; telecom-
munications regime in, 138-139 

Development, NGOs fostering from below, 
47 

Dholalcia, Ruby Roy, 117n.1 
Dialogue, coherent sequences of, 257-258 
Diary, 277 
Dicken, P., 93 
Differentiation, versus interconnection, 

165-166 
Diffusion: strategies for in rural communi­

ties, 132-134; versus translation, 45-46 
Digital divide, 1 1 7, 118-119; overcoming, 

133-134n.l0; rural-urban. 117-142; 
supply concerns in, 133-134 

Digital Equipment Corporation, in net­
work development, 164 

Digital formations: definition of, 1; early 
stages of, 2; institutional and historical 
trajectories and, 28; limits and logics of, 
26-29; platforms for, 5n.l1; social log­
ics in structuring of, 6; study of, 8-15 

Digital information networks. design of, 
14 

Digital information systems (DISs), 89-
109; in global flagship networks, 91-92, 
96-99 

Digital networks: private, 50.1 Ii trarufor­
mative impact of, 56-57 

Digital/social imbrications, 19-21 

347 

Digital technologies: capacities of, 5-8; 
social logics and, 54-84 

Digitization, 16; rnobiJit y and, 1 9  
Dimaggio, Paul J., 209 
DiscoutSC: Anglo-American perspective on, 

248; distributional analysis of, 257; 
micro-macro divide in .. 253-256 

Discou1St analysis: Angt a-American tradi-
tions of, 257-258; sys terns of, 2580. 1 5  

Discourse architecture, 242-278; criteria 
for evaluating, 244, practice of, 243-
244 

Discourse Architecture Laboratory, 243 
Discourse specialists, 242-243 
Discussion, themes of, 270 
Discussion grou!,s, web· b�sed. 246n.5 
Dispersion, 94-95; concentrated, 27, 1 0 1 -

103 
Disruptive pracrices, 17 
Distributed outcome, S4 
Distributed structures, shift to, 45 
Distribution, decentralized, 45 
Doctors withouf Borders� 44 
Docwneots, storage capacity for, 7-8n . 1 2  
Domain name system, 151n.12, 169 
Dot-corg dual enterpri5e model, 48 
Double movement, 27 
Dourish, Paul, 243n.2 
Downsizing, 126 
Drake, William J., 335 
DuBoff, Richard, 123 
Dunning, J., 93 
Dupont, Cedric, 295 
DuPont, in ChlOa, 313 
Dutch human rights early warning organi­

zation, 232n.22 

e-business, 92 
e-mail: alerts, 7B-79; conversation maps 

of, 260-265: in global flagship net­
works, 14; uansfer programs for, J80 

e-mail lisfS, 246 
e-mail readers. 246 
Early warning lefs, con fliet-oriented, 

235-236 
Early warning indicators, empirical validity 

test of, 232n.22 
Early warning networks. design of,215-

238 
Early warning systems, 6; for conflict, 2 1 9  
East Berlin, student protests in, 335 



348 

Eccles, R. G., 103 
Economic developmental associations, 46 
Economic exchange, structural logic of, 

1 81-182 
Economic growth: flexibility in, 1260.6; 

telecommunications investment and, 
1 17n.l 

Economic logic, open source, 192-201 
Economic reform, China, 330-332 
Economides, Nicholas, 162 
Economies: financiaUzing of, SBj globaliza­

rion of, 14-15; globally networked, 
125-127; rural, 120-121. See also 
Global economy; Political economy 

Ede� Klaus, 289 
Edwards, Michael, 48 
Edwards, P., 216, 2360.26 
Eickelman. Dale, 21n.33 
80/20 rule, 190 
EI Salvador coolliet, 230 
Electric cooperatives, rural, J36 
Elecnonic activisDl, expanded options for 

acrian of, 78 -79 
Electronic Disturbance Theater web site, 

78 
Electronic exchanges. merger of, 70-71 
Electronic financial markets: literature on, 

560.1; locational and institutional em� 
beddedness of, 56-73; scaling of, 24 

Electronic industry, flagship network 
model in, 102-103 

Electronic markers, 1, 6, 11, 54; rise of, 
14-15 

Electronic networks, 12 
Electronic space, la, 12n.26; picto�textual 

dimension of. 1 1  
Ellickson, Roben C., 194n.16 
EI"e� Jon, 289 
EMACS [ext editor, 1 8 8  
Embeddedness, o f  global capital market, 

56-73 
Emirbayer. Musrafa, 287 
Empirical�analytical science, 226-227 
Endogenous conditions, 26-27, 27-28 
Endurance, 9n.15 
Engaged cirizensrup, 43 
Enlightened undersranding, 293 
Enlightenment thinkers, 293 
Enron, 1 DOnA 
Equides, cross�border transactions in, 

1975-1988, 63, 

INDEX 

Equity funds, growth of, 61 
Erikson, Tom, 243n.2, 243n.3, 243n.4 
Ernsr, Dieter. 6, 14, 24, 27, 28, 90-96, 99, 

100-104, 109, 163n.41; global Hagship 
networks of, 1 6  

Esherick, Joseph W., 328 
Espinoza, V., 8 1  
Esty, D .  C., 232n.22 
Ethemets: equipment for:, 169; value of, 

159 
Ethics of discourse architecture, 277-278 
Ethnic cleansing, 296 
EthnocuIturalism, 288 
Ethno-narionalism, 287n.1 
E·Trade, centralization of, 68-69 
Eudora, 246 
Eunet, 153-1S4, 170-171 
Eurobarometer surveys, 299-303 
EuroNext: as financial center, 65-66; for� 

eign listings of. 67t 
Europe: communications system in, 15 1 j 

computer networking in, 153-1 54; 
emergence of national demoi in, 293-
297; emerging networks and intercon� 
necrions in, 153-154; ethnic cleansing 
in, 296; Internet cOMectivity in, 299-
300; internetwork development in, 156-
157; postnationalism in, 290-291; 
wired, 7 

European Academic and Research Net­
work (EARN), 164 

European Commission, OG Press, 300-
301 

European Community, in network develop­
ment, 164 

European constirurionalism, 299 
European demos, 283-306; in cyberspace, 

297-304 
European financial centers, alliances 

among. 70 
European integration: information tech­

nologies in, 303-304; public communi­
cation in, 306 

European Public Square, virtual, 299 
European Union (EU), 93; communication 

in, 285-306; communication problems 
in, 302-303; communicative infrastruc­
ture of, 284; communicative space of, 
15; democratic legitimacy of integration 
of, 288; enlargement of, 304; everyday 
activities of, 289-290; in global IO[er� 

INDEX 

net, 147-148; Internet transformative 
effects in, 299-304; top-down dimen­
sions of. 305j as transnational commu� 
oicarive spac� 283 

Evans, Philip B., 120-121 
Expert information systems, 14 
Extended complex interdependence, 

219n.7 
Extended enterprises, 101 
External economies, in industrial districts, 

130 
Externalities, maximizing connectivity, 69 
Extraner, 960.2 
EZLN guerillas, 232, 233 

Fabless design. 97 
Face�to�face conversation, micro analyses 

of, 246 
Falk, Richard, 50 
Feltham, Jennifer Laura, 140-141 
Ferry, Jules, 296 
FEWER. Su Forum on Early Warning and 

Eady Response (FEWER) 
Finance: spatial organization of, 58-59; 

speed of transactions in, 6 1  
rmance industry, deregulation of, 59 
Financial centers: denationalized, 71-73; 

share of global operations of, 70n.15; 
rrend toward consolidation of, 64-68 

Financial crisis of 1997-98, 62-63 
Financial flows, short�term, 60-61 
Financial insttuments: academic economics 

in development of, 62; digitization of, 
56-57, 61-62; versus underlying assets, 
62-63 

Financial markets: concentration of, 64-
66; elecrronic, 14-15, 19-20, 56-73. 
&e also Global financial market 

Financial networks, 19-20n.32 
Financial services: explosion of innovations 

in, 61-63; mergers of, 70n.14 
Flagship network model: concentrated dis­

persion in, 101-103; hierarchical net­
works in, 103-104; network character­
istics of, 100-101; theoretical 
foundations of, 99-100 

Flagships, 103-104 
Flaherty, T., 95 
Flaming, 196 
Flamm, K., 96 
Flexibility: of Internet protocols, 156-157; 

349 

in nerworks, 206-207; in outsourcing, 
107-108; of production systems, 126 

Flora. Peter. 304 
Flores, Fernando, ll-11n.23 
Fnet, 170-171 
Folktales, 277 
Foray, D., 92 
Ford Motor Company, electronic market 

of, 127 
Foreign direct investment (FOI), 93-94 
Foreign exchange market: concentration 

of, 65-66; decentralization of, 64; 
growth of, 58 

Formalization level, global market for cap­
ital, 56-57 

Formations: definition of, 9; delineating 
categories of. 9; dimensions of, 10, 27 

Forrester:, Jay, 236n.26 
Forum on Early Warning and Early Re­

sponse (FEWER), 215, 227, 234. 235; 
regionally oriented teams in, 219-220 

Foucault, Michel, 17n.29, 275-276, 
276n.26 

Fox, Jonathan A., 45n.1 1  
Fox, Vincente, 230 
Framing, type of, 9 
France: national identity of, 295 -296; na­

tional network of, 163; network devel­
opment in, 163-164; Third Republic of, 
294 

Francophonit, 296 
Frankfurt: as financial center. 65-66; fi� 

nandal market in, 67n.12 
Fraser, Nancy, 267 
Free idea exchange, 181-183 
Free�rider trap, 181-182 
Free Software Foundation; case study of, 

187-188; community of, 189-190; cul� 
rural frame of, 195 

Freidman, Thomas, 313n.2 
French Republic, secularism in, 296 
French Revolution, 294 
Freud, Sigmund, 251n.9 
Frey, E., lOS, 106n.8, 107-108 
Fudan University, 333n.16 
Funds, diversity of, 60 
Furness ill, Thomas, 100.20 
Furures, developmenr of, 62n.8 

"Galactic" ciry, rise of, 128 
Galaskiewicz, Joseph, 255 



350 

Galtung, lahan. 228 
Game-theolerically oriented international 

research. 2200.9 
Cancan, Mike, 194-195 
Garcia, D. Linda, 5-6, 1 t, 15, 22, 26-28, 

69, 76, 99, 126-127, 131, 134, 136-
137n. 1 1 , 139 

Garcia, E., 2190.8 
Gareiss, Robin, 1720.54 
Garfield, Eugene, 255 
Garfinkel, Harold, 251-252, 253, 257n.14 
Garwood, John D., 136 
Gateways, administration of, 171 
GOP, aggregate, 58 
GE Capital-Toho Mutual Insurance Co. 

joint venture, 72-730.16 
Gellner, Ernest, 290, 291, 293 
General Agreement on Tariffs and Trade 

(GAIT), 139-140 
General Agreement on Trade in Services 

(GATS), 140 
General Motors: development of corporate 

network at, 163; electronic market of, 
127 

General Problem Solvers theory, 2250.17 
General Public Licence (CPt), 187-188 
Generative resonances, 221 
Generative rule systems, 225-226 
Genetic syuem generation, logic of, 1 70-

171 
Geneva, nnancial market in, 67n.12 
Geographic location: dispersal versus cen­

tral coordination of, 68-70; in global 
economy, 127-128 

Geographic region, netWorked, 130 
Geographical scales, social action in, 82-

83 
Geographies: specialized clusters and, 102-

103; types of, 65n.1 1  
George, Alex, 228 
Cereffi, G:uy, 99, 100, 128 
Gerhards, lUrgen, 303 
German Consrirutional Court, 2B B 
Germany: e�mail alert network in, 78-79; 

nationalism of, 294; network develop� 
meot in, 164 

GFNs. See Global flagship networks 
Ghosh, Rishab Aiyer, 1 81-182, 1900.10 
Ghoshal, 5., 99, 103 
Gift culture hypothesis, 185-186 
Gift economy: in China, 336; in reform-era 

China, 326-327 

INDEX 

Gillies, lames, 154, 156n.23, 158, 169, 
170 

Ginza, foreign investors in, 72-73n.16 
Girard, Monique. 4S 
Global Business Dialogue, 117 
Global business meetings, 73 
Global capital market, 54-55, 56-73, 84; 

distinctiveness of, 59-63; of today ver­
sus earlier period, 56-57 

Global capitalism, China in struggle for, 
312-337 

Global circuits, politics of places on, 73-83 
Global cities, 19-20n.32, 27n.45, 82n.30 
Global city network, 65 n.11 
Global commodity chains, 100 
Global communication flagships, 24 
Global communication systems, 5n.l1 
Global corporations: location decisions of, 

95; trade liberalization and, 93-94 
Global economy: high-growth components 

of, 58; information-based, 125 
Global Equity Market (GEM), 70 
Global 6nancial market, 28; aUiances in, 

70-71; concentration versus dispersal 
of, 63-68; incentives in, 62 

Global financial products, availability of. 
n 

Global flagship networks (GFNs), 14, 16, 
89-109; concentrated dispersion in, 
101-103; conceptual framework of, 91-
92; contradictions of, 104-109; forces 
driving, 93-99; inherent contradictions 
of, 90-91; integration of, 103-104; net­
work characteristics of, 100-101; rapid 
expansion of, 106-107; theoretical 
foundations of, 99-100 

Global imaginaries, 75 
Global institutions, development of, 73 
Global interactive zones, S5 
Global media events, 81n.27 
Global networks: multiscalar nature of. 55; 

of resource-poor organizations, 73-74; 
rise of Internet and, 146-175 

Global political space, 37; organization of, 
44 

Global production system, niches in, 129-
131 

Global society, basic unitS of, 217-218 
Global South: information network for, 

78-79n.23; limited technologies of, 75 
Global telecommunications, need for trade 

regime for, 138-142 

INDEX 

Globality, forms of. 54 
Globalization: digital information systems 

and, 89j multiscalar, 23-24; new pro­
duction techniques of, 127-128; politi­
cal response to, 298-299; poweNelated 
tensions in, 216-217 

Globalized industry, regulatory constraints 
on, 64 

Globally administered address space, 
169n.50 

Globally networked economy, imperatives 
of, 125-127 

Gnutella, 242 
Goffman, Erving, 1 1  n.22 
Goldstein. Steven N., 168 
Coogle: recombinant technology of, 41. 

Usenet newsgroup archived by, 268; 
weighing of sites by, 161n.36 

Gorbachev Summit, 327, 329 
Gordon, David C., 294 
Gorenflo, Neil. 134 
Gottman, J., 125 
Governance strllcrures, corporate, 101 
Government debts, diversity of. 60 
Government Open Systems Interconnec-

tion Profile (GOSIP), 155n.20 
GPL, 196 
Grabher, Gernor, 126 
Grameen Bank, 47 
Grammatical complexities, 225-226 
Gramsci. Antonio, 259, 260 
Granovener, Mark, 11-12n.23 
Grassroots developmental organizations, 

47 
Grassroots buman righlS organizations, 

75-76 
Greatness, standards of, 186 
Green6eld, Liah, 295 
Greenpeace, 209; web site of, 77 
Grimes, J., 81-82n.28 
Grimm, Dieter, 284, 288 
Grosfoguel, Ramon, 80n.25 
Group Asynchronous Browsing (gab), 42 
Group Forming Networks, 43 
Group interactions, 6 
Grove, A. 5., 95 
GTE, divestment of. 141 
Guangzhou, 316 
Guatemalan conflict, 228-230 
Guarrari, Felix, 278 
Guerrieri, P., 100 
Guetzkow, Harold, 222n.14 

Guice. Jon, 150, 151 n.15, 153".17 
Gulia, Milena, 13n.27 
Gumperz, John, 252-253 

351 

Gurr. T. R., 215n.2, 218n.4, 219n.8, 228. 
230, 232-233, 2350.23 

Guthrie, Doug, 1, 15, 28, 323-324, 327, 
328, 331, 333-334,335 

Guy. Ken. 133, 138 

Haas, Ernst, 215n.l, 218-219, 219, 291  
Habermas, Jurgen, 216, 225, 226, 

2270.19, 266, 267-268, 272, 283, 284, 
288-292, 295, 3040.12, 305-306 

Habermas-Bhaskar world. 227-228 
Habsburgs. 295 
Hacker ethic, 187-188 
Hackers, 180, 190 
Hacking, Ian, 277-278 
Hafner, Katie, 170 
Haggard, S., 99, 100 
Hagstrom, P., 98-99, 99 
Hall, Stuart, 259-2600.17, 260 
Halliday, Michael, 249, 251, 257n.14, 
260 
Haltern, Ulrich R., 288 
Hangzhou Telecommunications Factory. 

316-3170.5 
Hanna, Nagy, 133, 138 
Hansard Society, 266 
Hardt, Michael, 50 
Harlam, Bari, 1 1 70.1 
Harner, Stephen, 313n.1 
Harre, Rom, 225, 226 
Harris, Jed, 243n.2 
Harris, Zelig, 256-257 
Harrison, B., 130 
Hart, John Fraser, 121n.2 
Hassard, John, 45, 255 
Hawala system, 58-590.5 
Headrick, Daniel R., 147 
Hechter, Michael, 296-297 
Hedge funds. growth of, 61 
Heidegger, Martin, 1 1-12n.23 
Held, David, 125,285, 292 
Henderson, Austin, 243".2 
Henry, Mark S., 130 
Herbert, Paw L., 1 17n.1 
Hermeneutic knowledge, 226 
Hermeneutics, scientific computational! 

formal, 225n.18 
Herrenllolk-mentality, 296 
Herring, Susan, 243n.3, 243n.4 



352 

Heterogeneity: in deliberative discussion, 
269; of ncwsgrouPS. 271-272 

Hicks, John R., 1590.30 
Hierarchical authority, 197-198 
Hierarchical networks. 103-104 
Hierarcbi�; desrabiJil.ation of, 55; Internet 

in resistance co, 81-820.28; m�[Works 
and, 207-210; shift to networks from, 
37-38 

Hierarchies of scale: avoiding, 79-80; 
destabilization of, 22-25 

Hierarchy-network interfaces, 207-208 
Higher education, China, 332-335 
Highway systems, 124 
Hill, David, 3130.2 
Hill, Will, 255 
Hiltz. Starr Roxanne, 265 
Himmelberg, Charles, 162 
Hintikka, 2210.12 
Hirsch, Phil, 154 
Hirst. Paul Q., 560.1 
Historical possibilities. characterization of, 

231-232 
Historico-institutional trajectories, 28 
Hi«, L M., 97-98 
Hodgson, M. G. S., 218n.S 
Hoff, Karla, 1 1 9-120, 121, 133 
Hoffman, Stanley, 288 
Hong Kong, as financial center, 65-66 
Hook, Kristina, 243n.3 
Howitt, Richard, 80, 81, 82-83 
HR Information and Documentation Sys-

tems International (HURIDOCS), 77 
Hsinchuh Science Parle, 97 
HTTP Server Apache, 180 
Huberman, Bernardo A., 202 
Hudson, Heather, 117, 137 
Hug, Simon, 295 
Hughes, Thomas P., 146n.1, 169-170 
Hugill, Peter 1., 147 
Hulme, David, 48 
Human-centered complex adaptive sys­

terns, 216 
Human-machine interaction, 38n.1 
Human rights: global mobilization for, 81; 

information dissemination on, 77. move­
ment for, 46n.14; versus sovereignty 
sanctity. 44 

Human rights abuse, as gLobal media 
event, 81n.27 

Human thought, flow of, 223 

INDEX 

Humanistic philosophies, 220-221 
Humanitarian relief efforts, 44-45 
Hundred Flowers Reform, 333 
Hungary, Roma Rights organization in, 

46n.14 
Huntington, Samuel P., 286-287 
Hutchins, Edwin. 45 
Hypermobility, 19-20 

Iammarino, S., 100 
IBM: in network development. 164; verti­

cal integration of, 95 
leTs. See Computer-based interactive tech­

nologies (leTs); Information and com­
munications technologies (leTs) 

Ideational metafunctions, 249, 251-253 
Ideational relations, 258; recurrent pat­

terns of, 255 
Identity-building mechanisms, 292 
IGOs. See Intergovernmental organizations 

([GOs) 
!KNOW software, 42-43 
Imagined community, 285-286, 293 
Imbrication process, digital/social, 18, 19-

21 
Imig, Doug, 305 
Immigrants, support networks among, 

80n.25 
lrnpacrs, �arch for, 8-9 
Incentives: cultural and social norms in. 

1 94-195; macroeconomics, 181-183; 
mkroeconomic, J83-186; for open 
source, 205 

Incompatible lime sharing system, UNIX 
replacing, 1940.17 

India: development NGOs in, 46-47; 
gtassroots organizations in, 76; SeU-Em­
ployed Women's Association of, 47n.15 

Industrial districts, 130; virrual, 131-132 
Industrial organizations, competition and, 

94-96 
Industrialization, redefiniog rural commu-

nities, 1240.4 
Industry, spatial organization of, 64 
Indymedia, 790.24 
Information: dissemination of by activist 

organizations. 76-77; interacting with 
network purposes, 1 74; vc:rsus knowl­
edge, 40-41; relative worth of, 160-
161;  social infrastructure in processing, 
69-70; types of, 69. See also Communi-

INDEX 

cationi Information systems; Informa­
tion technologies; Knowledge 

Information age, access in, 1 17-142 
Information and communications tech­

nologies (ICfs): in conflict early warning 
systems, 227-233; in conflict resolution 
systems, 221; in globalization, 74-78; 
services of, 820.29 

Information asymmetries, rural-urban, 121 
Information-based global economy, 125 
Information-based nerworking technolo-

gies, 126-127 
Information broker model, 39-43; verus 

knowledge facilitation, 40-42 
Information ecologies, 8n.13 
Information engin«ring, 222-227 
Information exchange, NGO, 75-76 
Information gateways, limiting access to, 

13[n.9 
Information networks, 14; rise of global 

Internet and, 146-175 
Information processing, 160n.35 
Information resource design, transbound­

ary, 215-238 
Information revolurion. rapidly acceierat· 

ing, 284 
Information Society Project, 298 
Information structures. 1 
Information systems: Internet-based, 98-

99; social life in, 17 
Information technologies. 38; in China, 

3 12-337; in Chinese economic transfor­
mation, 331-332; diffusion strategies 
for, 133-134. in Ewo�an democratiza­
tion, 298-304; in fall of Soviet Union, 
335. in global flagship network, 96-99; 
global policy on, 148-149; growth of in 
China, 318-321. maximizing benefits 
of, 69; privacy and in China, 325-327; 
in resistance movement in China, 327-
330; in social change, 336-337; stare 
capacity and in China, 321-335; trans· 
forming effects of, 303-304 

Information technologies (IT): social analy­
sis of, 2 

Information Technology Agreement, 
140n.12 

Information technology industrial sector. 
srate-controlled development ofl 7 

Information vendors, competition in, 
1310.9 

353 

Infrastructural logics. 1490.10 
Infras£ructure deployment. ad vocates of, 

117-118 
Infrastructure development: in developing 

countries, 141-142; global, 146 - 1 75; 
lack of theories of, 146-14 7; theoretic al 
framework for, 148-149 

Infrastructure system formation, 169-[72 
Innis, Harold, 17n.30, 117-118 
Innovation: geographk distribution of, 90; 

sources of. 109; user-driven, 201 
Innovation scores, 109 
Instant messaging, 142 
Institute for Global Communication tlGC), 

77 
Institutional <:hange, in global Ilagshi p net­

works, 93-94 
Institutional investors: financial asset oiin 

selected countries, 60t; speculative in· 
veStment strategy 01, 6 1 ;  in today's rna r� 
ket, 60 

Institutionalism, bounded, 290-293 
Institutionalization, global capital market:. 

56-57 
Institutions, 7 
Intangible inputs, 98n.3 
Intangible outputs, 98n.3 
Integration, 94-95; expanded decentral. 

ization with, 83-84 
Intel, protests ag .. 'linst invasion of privacy 

of, 79n.24 
Intellectual property rights, 92 
Inter-University Consortium for P()liti�al 

and Social Researc� 224 
Interactive newsgroups, 271 
Interactive technologies (IT), 37; non· 

governmental organizations and, 3 8, 
39-43 

Inreracrivity, 7-8n.12; definition of. 10; in 
deliberative discussion, 268 -269, 270; 
new pattern of, 17; sbaping spatiaJiza. 
tion, 11; webs of, 13 

Interconnectedness, jump in leve'is of, 57 
Inter�onnccrions: development of, 173; 

versus differentiation, 165-166; eco­
nomics of, 162n.38; special value of, 
166-168; transboundary, 166-1 69; 
up�r and lower limirs O[), 172n.S4 

Interconnectivity, 54; in global market, 
1 27-128 

Interfirm transactions, 100 -101 



354 

[mcrgovernmental organizations (IGOs), 
219; in conflict resolution, 230; in early 
warning systems. 234, 2350.23 

Intergovernmenralism, 288 
lntermilitary networking, 1510.13 
Internal relations ontological approach, 

2210.12 
International Alert (IAl, 215. 219-220, 

227, 234, 235 
International Bank for Settlements (Basic), 

650.10 
International Campaign to Ban landmines 

site, 78 
International conflict: contradictory man� 

agcment/resolution practices in, 216-
219; databases on, 224 

International Connections Program, 168 
International interconnections, 151n.13; in 

internetworking developmem, 150-152 
International Monetary Fund (IMF), 73 
International Organization for Standard­

ization (ISO), 1490.10 
International organizations: pluralism of, 

206; 5[tuccurc and legitimacy of, 207. 
See 0/50 Intergovernmental organiza­
tions; Multinational organizations; Non­
governmental organizations (NGOs) 

International regime analysis, 148 
International relations theory: classic, 49; 

scientific versus classical approaches to, 
218-219 

International Social Science Council, 215-
216 

International Standards Organization 
(ISO), 154 

International Telecommunications Union 
(InJ), 147-148, 1490.10 

Internationalization, extent of in capital 
market, 59 

Internet: access to in China, 317-321; 
backbone capacity of, 141; backbones 
of, 172n.54; basic model of, 158-162; 
in China, 313; commercial pursuirs of, 
174; as community, 12-13; definition of, 
152; development of in China, 333-
334; cfiscourse architecture for, 242-
278; in educational institutions, 333-
334; efficiency of, 172; in Europe, 299-
300; in European demos formation, 
297-304; as global computer communi­
cations system, 150-152; global net­
works and rise of, 146-175; in global-

INDEX 

ization, 73-74; incentives to join, 171, 
172; infrastructure growth of in China, 
320; infrastructure system development 
for, 169-172; large-scale conversations 
on, 1; lessons about political economy 
on, 201-210; as network, 12; as new 
public sphere, 265-276; as one-way 
publidung network, 266; as public 
space, 261-265; 3S resistance move­
ment, 8 1-82n.28; social purpose in, 
173-174; trans formative effects of in 
European public space, 299-304; as 
transnational institution, 7; U.S. pro­
motion of, 155n.21; uses of by NGOs, 
75n.20; virtual private networks on, 
165. See olso Online discussions; Very 
large-scale conversations; World Wide 
Web 

Internet communities, 43 
Intemer-constellation networks, 156n.23, 

158 
Internet media, globalized, 75 
Internet protocols, 154-155; conflicting, 

156-158; development of, 169 
Internet Relay Chat (IRC), 242 
Internet Service Providers in Eastern 

Europe, 48 
Inremet service providers USPs), 152; in 

Internet backbone, 172n.54 
Internet services, business opporrunities for 

in rural communities, 136-137n.l1 
Internetwork relations, 149 
Internetworking: collaboration in, 167; 

conflicting visions of, 153-158; develop­
mental stages of, 161; infrastructure for­
mation in, 158-162; logics of, 149-175 

Interpersonal metafunctions, 249-251 
Interpersonal relations, 255; of very large-

scale conversation, 260-261 
Interpretations, 69 
Intrafirm rransactions, 100-101 
Intranet, 96n.2 
Invescment, social justice, 207 
Investors, decentalized access for, 57 
lon�o) Eugene, 249-250, 251 
Iraq invasion, public outcry against, 

3040.12 
Isenberg, David S., 157n.27 
Issue promotion, Internet in, 75n.20 
Italian city-state system, interconnections 

in, 174-175 
Ito, Mizuok, 49n.18 

INDEX 

Jabil reports, 106 
Jacob, James E., 294 
jacobin nationalization, 294 
Jacobs, jane, 120, 125n.5 
Jakobsen, Roman, 250-251 
Jervis, Robert, 4 
Jewish bankers, Venice-based, 58-59n.5 
Jiang Zemin, 323, 330 
Johnson, Stephen, 44 
Joiot Network Team !INT), 1560.23 
Jordan, Ken, 43 
Jorgensen, H. D., 92, 100 
Judd, Dennis R., 80 
jusr-in-time model, 98n.3 

Kaiser, Karl, 285 
Kalathil, Shanthi, 335 
Kaplan, A .• 22ln.1l 
Kaplinsky, R., 100 
Keohane, Robert 0., 3-4, 218n.6, 291 
Kesan, Jay P., 174n.58, 174n.59 
Kielmansegg, Peter, 288 
Kim, L.. 92 
King, G., 232n.22 
Kirstein, Peter, 167, 168-169 
Kissinger, Henry, 207-208 
Kluge, Alexander, 267 
Knowing subject, 40-41 
Knowledge: concentrated dispersion of, 

101-103; coordination of, 193-196; 
digitization of, 92; facilitation of, 40-41; 
in intergroup cooperation, 6; leveraged 
across multiple logics, 45-46; mobility 
of, 17, 89-109; new characteristics of, 
44-46. See also Information 

Knowledge communities, 1 1, 13; creating 
new basis for association, 43-50; rise 
of,43-44 

Knowledge diffusion, 90, 99-100, 108; in 
global flagship networks, 91-92 

Knowledge-intensive support services, out� 
sourcing of, 101, 103-104 

Knowledge networks. 14, 79-80; cogni­
tive, 43 

Knowledge sharing: in DISs, 96-97; in 
global corporations, 91-92 

Knowledge spaces, 1, 13 
Kogut, B., 95 
Kollock, Peter, 5n.l0, 130.27, 1 8 1  
Korzeniewicz, Miguel, 99, 128 
Kraus, Peter A., 7, IS, 26n.43, 28, 287n.1, 

302 

Kravtin, P.micia D., 141 
Krippendorf, Klaus, 269n.23 
Krogscie, J., 92, 100 
Kubatana.net, 82n.29 
Kulatilaka, N., 9S 
Kulturnation. 294 
Kunrze, Marco, 79-80 
Kuroda, M., 227 
Kuwabara, Ko, 185 

La Perricre, Guillaume de, 275 
Laborde, cecile, 296 
Lakenan, Bill, lOS, 106n.8, 1 07-108 
Lamarkian transforma tions, 225 
Land Rights in Africa site, 77 
Landm.ines Ban Treacy campaign, 7 g 
LaNera, 77 

,55 

Language: functions of, 251; gerleratl"idiI1-
tcrprctive power of, 215n. J 7j ide alienal 
meta functions of, 251-25 J; inter pt'T 
sonal metafunction (lf, 255. See «(so L i n­
gu.isrics 

Lasswell, H. D., 221n. l1 
Lateral internetworking, 166 
Latham, Robert, 4n.7, 50.1 1 , 7,27., lB, 

780.22, 99, 215".\ 
Latifee, Dr., 47 
Latour, Bruno, 1, 1On. 17, 28, 380. 1, 39-

40, 45-46, 460.13, 49, 148n.8. 255. 
276 

Laurel, Brenda, 1 1  n.22 
Law, John, 45, 255 
Law On Chinese-Foreign Equiry JOlll! Yen· 

tures, 324 
Leadership, in open iource community. 

195-196 
lefebve, Henri, 10n.19 
legend Computers, in China, 312, 

3270.14 
Legitimacy, 207 
Lehman Brothers, 72-73n.16 
leiurov, Sagi, 79n.24 
Lerne� Jo,h, 183-184 
Lessig, Lawrence, 1740.59, 204 
Levy, Pierre, 44, 49 
levy, Steven, 187 
Lewis, Pierce, 128 
Lexcalibur, 299 
Lexical cohesion, 257 
lexicon, for social groups, 246-1.47 
Liberalization, 28, 93-94 
Liberals, versus communitarians, 287n.l 



356 

Liberty T,l'phon Company, 135 
Libicki, Martin C., 154 
Librari� Online Partnership, 48 
Li,bowia, 5. J., 157-158n.28 
Lifeworld, idealized, 290-291 
Lindenberg, Marc, 39, 48 
Linguistically encoded meanings. 225-226 
Linguistically mediated conduct, 225 -226 
Linguistics: commonsense knowledge and, 

256-259; corpus-based, computational. 
255, 257, 258-259 

Linus, 181 
Linux. 180; archive sites of, 198; authority 

in development of, 194; case study of, 
188-192; community of, 195-196; com­
plexity of, 197-199; decision-making 
system in, 198; kernel releases of, 
1920.12; leadership of, 205; versus 
Microsoft. 209; modules of, 199; regis� 
cered users of, 1900.10; Torvald's au­
thority in, 200-201 

LISP programs, 222-223, 228-230 
Local action, nerworking of, 83 
Local-area networks (LANs), 96n.2, 163 
local communities, reembedding 

economies in, 125 
Local cooperatives. rural, 135-136 
Local institutions. as muJtiscalar, 73-83 
Local knowledge, in global market, 127-

128 
Local organizations: in global capital mar­

ker, 56-73; in global interactive net­
works, 54, 55 

Local relations, uansnationalizing of, 3 
Local suppliers, in integrated network, 104 
Localized struggles: engaging global actors, 

81-82; networking of, 80-81 
Locational economies, rural, 129-131 
locational specialization, 94 
Lombard synem, 58-59n.5 
london�based Nongovernmental Organi-

zations, 215 
London financial center, 65 -66; share of 

global uansactioDs of, 71 
London Stock Exchange: alliances of, 70; 

foreign listings of, 67t 
Lovink, Geert, 82 
Lu Xun, 335 
Luhmann. Niklas, 160-161 
Lukes. Steven, 174n.60 
Lyon, �atthew, 170 

Lyon, Robert E., 155n.20, 168 
Lyon srock market, 67n.12 

M-form functional hierarchy. 95 
Macher, J. T., 97 
MacKenzie, Donald, 62 

INDEX 

Macroeconomic incentives: in open source, 
1 8 1-183; positive network externalities 
and, 193-194 

�AI agreement, 79n.24 
Majeski, S., 230 
Majordomo listserve, 78-79 
Malamud, Carl, 1540.18, 158, 169n.50 
Malerba, F., 90 
Malmkjaer, Kirsten, 2570.14 
Management, digital information systems 

as tool in, 96-99 
Manhattan financial sector, destruction of 

office space in, 650. 1 1  
Mann, Michael, 286, 296 
Manovich, Lev, 10n.18 
ManseU, Robin, 140, 301 
Manufacturers: global flagship, 104; out-

sourced, 105-108 
Many-to-many exchanges, 244 
Mao Zedong, 330, 336 
March, James G., 292 
Marcus, Georg:t' E., 278 
Margolis, Stephen E., 157-158n.28 
Market alliances, 48 
Market leadership, destabilization of, 94-

95 
�arket organization, of rural communi-

ties, 120-121 
Marker reform, in China, 315-321 
Market segmentation, rapid, 95-96 
Markusen, A., 90 
Mass communication, age of, 39-40 
Mass customization, 97, 980.3 
Mass production, age of. 39-40 
Massey, D., 127 
Massive interaction dynamics, 255 
Mattingly, Garrett, 174-175 
May, Christopher, 5n.l0, 298, 303 
May Fourth Movement, 333, 335 
Mayer, Franz C., 288 
McClelland, Stephen, 139 
McGowan, David, 196 
McHoul, A., 247 
McKnight, Lee, 266 
Mcspotlighr.org, 79n.24 

INDEX 

Meaning: breaks in, 11-12n.23; in o�n 
source nerworks, 22 

Media: access to in China, 3J7-318; archi· 
t«ture of, 243-244; Internet-based, 78-
79; as technologies of self, 277 

MediaChannel.org, 79n.24 
Mediating practices, 1 8 , 2 1-22 
Medicinal Planes Nerwork, 75n.19 
Mefford, Dwain, 215n.l 
Melbourne, mobilization against World 

Economic Forum meeting in, 79 
Mele, Christopher, 8 1  
Mergers and acquisitions, 61n.7, 106; of 

global financial firms and markets, 
70n.14; stock as currency in, 107 

Merges, Robert P., 196 
Merrill Lynch, Yamaichi Securities pur-

chase of, 72-730.16 
Message archives, interfaces into, 265 
Message threads, 270; structure of, 273 
Metafunctions, 249-250; types of, 251 
Metcalfe, Robert, 43, 159-161 
Met"lf,', Law, 159-161, 166 
Mexico, Ch.iapas case in, 229, 230 
Meyer, C. W., 135 
Michie. J., 90 
Micro·macro divide, 253-256 
Micr�conomic incentives: cultural and so-

cial norms in, 194-195; in open source, 
183-186 

Microenvironments, 24-25 
Microsoft: conflict with open source com· 

munier, 208-209; Halloween Memo of, 
183; online pannerships of, 48; pro­
grammers at. 203; R&D budget of, 109 

Milan exchange, privatized, 67n.12 
Milgrom, P., 98, 100 
Millo, Yuval, 62 
Mills, Kurt, 76 
Minc, A1ain, 163n.42 
Mjnltel, 163 
Minix, 189 
Minsky, Marvin, 215n.l, 225 
Mirowski. P., 236n.26 
MIT: auto manufacturing study of, 192; 

programming community at, J87 
Mitrany, David, 291 
Mobility, digirization and, 19-20 
Modernization, nationalism and, 293 
Modular design, in open source software, 

198-199 

3 57 

Modular information sysrems, 23 5-236 
Modularization, 92 
Moglen, Eben, 181n.18i 
Monnet. Jean, 283 
Monsanto, 207 
Montgomery Ward cataJoguc, l35 
Moody's rated bonds, 59 
Morrill, Richard, 80 
Motorola: in China, 316-317;Wholl� 

Owned Foreign Enterprise of in China, 
316-317n.5 

Mowery, David c., 97, 151 n.H, 1 51n. 1 5, 
169n.49 

Mulhall, Stephen, 287n.1 
Multiauthored text, cohesion relat:ions in, 

258-259 
Multi-media hypeneXT, 235n.24 
Multinational corpora nODS: vtrSus global 

flagship networks, 100-101; legitimacy 
of, 207; transition from £0 global Rag­
ship networks, 93 

Multiscalar transactions, rechnologjfj fa-
ci�itating' 7 S 

Multi-user-domains (MUDs J. 58. 1 0 
Munro, Alan, 243n.3 
Murphy, Kevin M., 197 
Mylea, Paul, 42 
The MythiClll Man-Month (Brooks), 197 

Nairn, Tom, 296-297 
Nanjing University, 3330.16 
Napster, 205, 242 
Narration, presentation of, 11 
Narratively oriented modeling, 225 -226 
NASDAQ: Canada, 70; centrahzation c.f'. 

68-69; foreign listings of, 67t; J apln .. 
70 

Nation·building, European� 295-296 
Nation·states: community building at levd 

of, 287n.2; cultural cohesion of� 306; 
democratic, 293-294; democtatiz3ti()n 
and formation of, 295-297; transforrna· 
tion of city State to, 303-304 

National d�os, emergence of, 293-297 
National government power, effo:rts to by· 

pass, 80 
National marketplace, development of, 

122-123 
National networks, 147-148. 152 
National relations, transnatiol13lizing of" 3 
National substantiaJism, 187-188� 3U6; 



358 

National substantialism (continued) 
logic of, 287n.2, 288; thick cultural con­
cepts in, 289 

Nationalism, 293-297 
NATO: in conflict management. 237; in In-

rerner development, 168 
Natwalisric philosophies, 221 
Naugbton, Barry, 331, 335-336 
Negoriation, across ordering principles and 

muldple logics, 45-49 
Negri, Amonia, 50 
Negroponte, Nicholas, 250.39 
Negr, Oskar, 267 
Neofunctionalism, politically grounded. 

291 
Nested hierarchies, ability to escape, 79-

80 
Netscape Messenger, 246; VLSC view of, 

245 
Network engineering. 164 
Network externalities/effects, 98-99, 

158-162; economics of. 148; "small 
world," 1710.53 

Network flagships, framework of, 91-92 
NetWork partners, 1030.7 
Network state, European, 298-304 
Network subgroups, 167 
Network-to--network model, 170 
Ne[Working sohware, 92 
Networking technologies: cooperative 

model for, 137-138; deployment and 
diffusion strategies for, 132-134; impact 
of, 121-125; in rural communities, 131-
132; two-sided nature of, 117-118; un­
even deployment of, 122 

Networks, 12; accountability of, 45-46; 
architecture of, 243; characteristics of in 
global flagship network, 100-101; defi­
nition of, 146n.2; differentiation and in­
terconnection of, 165-166; diversity and 
proliferation of, 164; dumb, 157n.27; 
electronic, 12; evolution of, lOOi finan­
cial, 19-20n.32; flexibility of. 206-207; 
fragmentation and integration of, 169; 
global, 55, 73-74, 146-175; global flag· 
ship.see Global flagship networks; gov­
ernment hierarchies and, 207-210; hier­
archical, 103-104, 207-208; highly 
structured, 11;  incentives for investing 
in, 165; informarion, 14, 146-175; ini­
tial formation of, 161-162; Internet-

INDEX 

constellation, 156n.23, 158; incrinsic 
value of, 171; knowledge, 14, 43,79-
80; metaphorical, 12n.25; national data, 
152; proliferation of, 162-166; relations 
among, 149; shift from hierarchies to, 
37-3B; social, 12; specialized versus 
general-purpose, 165; thin and thicle, 
11-12n.23; rransboundary conflict early 
warning, 215-238; value of, 158-162, 
168-169. See also Global flagship ner­
works (GFNs); Intunetj Internetwork­
ing; Networking technologies 

Networks of networks, 99, 105, 147n.3, 
149 

Neuman, W. Russell, 266 
New American Model of Industrial Orga­

niz.arion, 105 
New Economy, 105, 1070.9, 107n.l0; 

China in, 315-321; excessive growth 
and dive.rsi6cation during, 106 

New field of inquiry, locating, 2-8 
New technologies, technical properties of, 

4-5 
New York City financial center, 65; share 

of global transactions of. 71 
New York Stock Exchange, foreign listings 

of, 67t 
Newel, Allen, 225, 225n.17 
Newness, social analysis of. 1-2 
News media, instantaneous coverage of, 

234-235 
Newsgroups, heterogeneity of, 271-272 
NGOs. See Nongovernmental organiza­

tions (NGOsj 
Nike: online mobilization against, 79; 

repositioning of, 207 
Nikko, 72-73n.16 
Nir, LHach, 269n.24, 272 
Nohria, N., 103 
Nokia, in China, 316-317 
Nolan. Richard L., 97, 163n.40 
Nonbusiness infrastructure, 1 03n. 7 
Nongovernmental organizations (NGOs), 

37-50; in conflict resolution, 219; in 
early warning systems, 234, 235n.23; 
expanded role of, 38; growth of in 
1980s and 1990s, 47; interactive tech­
nologies used by. 38, 39-43, 75-76; in­
ternational, 3; in international conllict 
resolution, 218-219; Internet media in, 
76-78; knowledge communities around, 

INDEX 

1 3 ;  a s  knowledge facilitators, 46-47; 
knowledge networks of, 1; legitimacy of. 
207; marker alliances of, 48; need to be 
self-sustaining, 47-4B; new collabora­
tive role of, 38, 43-49; new resources 
and capabilities for, 5-6; in sociodigiti­
zation, 17; software (or, 75n.19; success­
ful, 48-49; translation versus diffusion 
model of, 45-46 

Noncivalness concept, 181-182 
Nora, Simon, 163n.42 
Norberg, Arthur L., 165, 170 
Norms, in open source software develop-

ment, 194-195 
North, Douglas C., 93n.l, 204 
North, S. N. D., 124 
North American Free Trade Agreement 

(NAfTAj, 93 
Norway, u.s. cold war internet connection 

to, 168 
NSF: Computer Science and Engineering 

Advisory Panel of, 168; network devel­
opment in, 165 

NSFnet, 158, 168 
Nuclear weapons testing. failure to predict, 

234 
Nussbaum, Manha, 223n.15 
Nye, Joseph S.,Jr., 3-4, 218n.6, 291 

Obligarory passage points, 39-40 
OECD, in Internet development. 168 
Off-balance sheet financing techniques, 

107 
Okabe. Daisulee, 49n.l 8 
Olsen, Johan P., 291, 292 
O'Mahoney, Siobhan, 39n.2 
One-to-many exchanges, 244 
One World International, 80 
O'Neill, Judy E., 165, 170 
Online conversations: bridge between 

micro- and macroscale analyses of, 246-
247; dynamics of, 255; themes of, 261-
264; thesawus of, 246-247 

Online public engagement, limits of, 7 
Online workspaces. 79-80 
Open/adaptive/complex systems design re-

search, 222-227 
Open Development service. Rellanet, 

75n.19 
Open source: analytic problem of, 179-

186; building economic logic of, 192-

359 

201; case studies in, 186 -1 92; coordina­
tion problems in, 1 9,,-196; debugging 
of. 192; definirion of, 178, 179; develop­
ment of, 17; economIc fo undarions of, 
181-1 86; key features m sucws of, 
1 90-192; myths a bout. 201-202; politi. 
cal economy 0(, 201-21 0 ;  self·organiza­
tion of, 203-204; signaling incentive for, 
184 

Open source communiry, 6, 13; altruism 
versus self·interest in, 202-203; batrle to 
consensus in, 200; cantlie t with hierar­
chical organizations, 208 -210j cuI rure 
of, 185-186; ego in,  195 -196: function 
of, 186-192; leadership a nd authority 
in, 195-196, 200-201; norms in, 1 94-
1 95; resolving con fliclS in , 199-20 1 ;  
shunning in, 196 

Open Source Initiative, 179; cultural feame 
of, 195 

Open SOurce licenses� 17911. 1 
Open source networks, mea ning in, 22 
Open Source PhP-Nuke S<Jitware, 75n_1 9  
Open source progra.mmers, as hobbyists, 

202 
Open SOurce software: complexity of, 1 97-

1 99i politica l economrof,. 17B-210 
Open standards� 75n . 1 9, 96 
Open systems, biological, 222 
Open systems desiEn .. 216 
Open systems engineering, design·oriented, 

224-227 
Open Systems Interconnection (051) prom­

cols, 154-155, 156-157; development 
of, 158; flexibility' of, 1S7 

Open systems theory, 222n. 1 4 
Oral story telli.l1g, 277 
Organization, 13; complexity of, 69; defi­

nition of, 10; shapi ng spat iaiization, 1 1 ;  
structure of  i n  lUra I comrn unities, 120-
121 

Organization of African Uni ty, 237 
OrgaD!zational infrlStrucrure, alliances in, 

70-71 
Organizational inno\'ation, 38; catalysts 

fOt, 97-93 

Organizational knowledge, s1:ickintSs of, 90 
Original equipment IDaDu(ac rurers 

(OEMs), 104, 105; contract manufactur­
ers and, 107-108; limitati ons 0(, 105-
108 



360 

Ostrom, Elinor, 2040.28 
Outsourcing, 101j based on contract man· 

ufacturing, 105; for increased flexibility, 
126; of knowledge-intensive support ser­
vices, 103-104; of manufacturing, 105-
108; partial, 99; systemic, 99 

Oxfam America: Content Management 
Syscem and Article-Builder of, 770.21; 
web sire of, 77 

Ozawa, T., 99 

Padilla, Luis Albert, 230 
Parallel problem solving, 191 
Paris: as financial ccnter, 65-66; shares of 

financial market in, 670.12 
Parish, William, 328 
Parole, 258-259 
Partnerships, 48 
Passive economies, 120 
Patent pro[ecrion, 178 
Pavitt, K., 90-91, 99 
Pax Britannica, 59 
Peacemakers, frontline, 227-228 
P&:heux, Michel, 2570.14 
Pedersen, J. D., 98-99, 100, 101 
Peizer, jonathan, 48 
Pennings, J. M., 120 
Pennycock, Alastair, 2480.7 
Pension funds, growth of, 60 
People-making process, 297 
Peregrine. Thai operations of, 72-73n.16 
Perens, Bruce. 179n.l 
Performance. 258-259 
Permanently beta organizations, 40-41 
Perry. Elizabeth, 327, 331 
Persistent online identity, 43 
Personal computers: development of, 163; 

growth of in China, 320 
Philippines, democracy movement in, 

8 10.26 
Picro-rarual dimension, 11 
Picto-textual social artifacts, 10 
Pietrobelli, C., 100 
Place-boundedness, 20 
Pluralism, 206 
Political economy: on Internet. 201-210; 

open source software in, 178-210 
Political identity�formation, 289-290 
Political projccts, large-scale, 15 
Political transformation, in China, 315-

321 

Popular cohesion, 291 
Population decentralization. 124 
Portals, regional (Uta!. 132 
Porter, M., 94 

INDEX 

POSt, Telegraph, and Telephone (PIT) pro­
tocol, 1490.10, 154-156, 157, 158, 
164, 173; development of, 170; failure 
of, 156-157 

Post-nationalism, 287n.l 
Poster, Mark, 10n.19 
Powell, Walter W., 99-100, 209 
Power: networked forms of. 54-55; New­

tonian image of. 46n.12; technologies of, 
276n.26, 277-278 

Practical grammars, 225-227 
Practical understanding, 223n.15 
Practices. organization of, 11 
Pragmatic associations, conversational. 

258 
Prakash, Vipul Ved, 190n.l0 
Prediction, difficulty of, 8 
Price, Vincent, 269n.24, 272 
Price breakers, 104 
Printing presses, high-speed. 277 
Privacy: in China, 325-327; mobile tele-

phones and, 325-327; telecommunica­
tions te<:hnology and, 336 

Private digital space, strengthening of, 73-
74n.17 

Private stetOl'! in Cbina, 314, 330-332; 
network development by, 164 

Privatization: in denationalization of finan� 
cial centers, 71-73; global. 137-138; 
trade liberalization and. 93-94 

Process geographies, 46n.12 
Procurement costs, 98 
Product life cycles, shortening of. 97 
Product-specific value chains, 95-96 
Production: decentralized. 45; technologies 

of, 2760.26 
Pro6t margins, eroding, 94-95 
Project informacion, open standard for, 

75n.19 
Property rights: lockean, 185; in market 

economy, 204-205; shift in, 205-206; 
static conception of, 186 

Proprietary code, 188 
Proprietary rights, software development 

and,57 
Protest.net, 79n.24 
Protests, antiglobal, 44, 46n.16 

INDEX 

Protocols. See Internet protocols; Post, 
Telegraph, and Telephone (¥IT) proto­
col 

PIT protocol. See POSt, Telegraph. and 
Telephone (PIT) protocol 

Public-access Internet, 73-74 
Public Citizen. 790.24 
Public spheres: fragmentation of, 305-

306; Internet as, 265 -2 76; new types of, 
6 

Pudong, 316 
Pyke, F., 130 

Qinghua University. 333n.16 
Qinjian, lou, 318-320 
Quarterman, John 5., 154n.18, 1620.39, 

170-171 
QWERIT keyboard, 157-158 
QWERIT technology, 157-158n.28 

Rabelloui, Roberta, 130 
Railroad, advent of, 122 
Rapoport, Anatol. 222n.14 
Rationality: commitment to, 289; in delib­

erative discussion, 269; of online discusM 
sion5, 272-274; in public sphere. 274-
275 

Raymond. Eric S .• 185, 190. 191, 194. 
196, 197-200 

Reading, cultural codes in, 259n.1 6  
Reciprocation, in deliberative discussion, 

268, 270 
Reciprocity, technology in. 6 
Re<:laim the Srreets, 79n.24 
Recombinant technology, 37-50 
Reconstructive research, 226-227 
Red Cross, 237 
Red Hat, 209 
Redden, Guy. 79 
Redesign, 26 
Reed, David, 43 
Referendum: in civic idencityMbuilding, 

290; reformed based on, 305 
Referential contexts. 11-12n.23 
Regional rural portals, 132 
Regulation, in spatial organization of 6-

nance, 58-59 
Religion, global networks of, 74n.18 
Remote control, new forms of, 92 
Renationalization. 284 
Representative government, 293 

Repurarion incenrive, J 85, 1 86 
Rescaling, 22-25 

361 

Resistance movements: information tech­
nology and in China, 327-330; ]nrcrnet 
in, 81-82n.28 

Resonance structures, 189-290 
Resources. territorial specific, 129n.8 
Rhizomatic ne[Works, 326-327 
Richardson, G. B., 94-95 
Riemens, Patrice, 82 
Rind, D. M., 276-277 
Risse. Thomas, 290 
RN reader, 246 
Roberts, J., 98, 100 
Rockerfeller Cenrer, foreign investors in, 

72-73n.16 
Rogers, Juan D .• 165 
Roma Rights organization, 46n.14 
Ronfeldt. David, 81 
Rosenau, James, 50 
Rosenthal, Elisabeth. 329-330 
Rottmann. Sigrun, 79-80 
Rousseau.Jean-JacQues. 286, 287, 289 
Rousseau's paradox, 286-287, 289,290, 

294 
Royal Commerce One, e-commerce of. 127 
Royal Dutch/Shell: e-commerce of, 127; 

environmentalism of, 207; networks 
and, 209 

Ruggie, John, 22. 37, 204 
Rugman, A. M.l 99, 103 
Rupesinghe, Kumar, 215n.l, 215n.2, 

218n.4, 219, 21 9n.8, 227, 228, 230, 
232-233, 237 

Rural cornmunides: cbaracreristics of, 
119-121; deployment and diffusion 
strategies in, 132-134; impact of net­
working technologies in, 121- 125; mar­
ket organization of, 120-121; as !ttlf­
contained production units, 124nA; 
self-sufficiency of. 121-122; social cohe· 
siveness of, 123-124; survival strategies 
for, 129-131; technology-based stra teg)' 
of, 131-132; telecommunicatjonsr�gim� 
in, 138-142; relephone technology dif­
fusion in, 134-136 

Rural concentration, 27 
Rural economies. 28 
Rural Electrification Administration 

(REA), 135 -136 
Rural out-migration, 124 



362 

Rural schools, 1240.4 
Rural-urban continuum, 1210.2 
Rural-urban divide, cooperative networks 

and, 1 17-142 
Rural-uscrworiented networks, 22 
Riidi myth, 295 

Sabel, Charles, 46 
Sack, Warren, 1 t, 24, 243n.3, 2430.4; on 

design, 25-26 
Sacks, Harvey, 2470.6, 254, 257-258 
Sagawa, Shirley, 48 
Sanyal, Bishwapriya, 46-47, 470.15,48-

49 
Sao Paulo, financial center in, 66 
Sasseo, Saslcia, 120.26, 15, 17, 22, 24,27, 

28,38, 560.1, 570.3, 610.7, 680.13, 69, 
72, 73-740.17, 80, 8 1-82n.28, 830.31, 
92, 99, 118, 125, 127, 128,2150.1, 
288-2890.4; on global cities, 19-
20n.32 

Satellite networks, global, 147 
Saxby, Stephen, 160.28 
Saxenian, Annalee, 206-207 
Scalar analyrics, 230.35 
Scale-up methodologies, 255-256 
Scaled spaces of engagement, 80-81 
Scaling, 22-25; questions of, 18-19 
Schank, Roger, 225, 225n.18 
Scharpf, fritz, W., 306 
Schiffrin, Deborah, 248 
Schlesinger, Philip, 291, 292, 301 
Schmalberge� Thomas, 215n.1, 230 
Schmid, Alex, 232n.22 
Schmidt, Susanne, 149n.l0, 150n.l 1  
Schmitte� Philippe C., 286, 290 
Schuler, Doug, 266 
Sciarini, Pascal, 295 
Scott, AUen, 128, 132, 139, 141 
$cott,James, 17n.29 
Search techniques, 41-43 
Searle, John, 225 
Sears and Roebuck catalogue, 135 
Seattle, wro protestS in, 460.14 
Seattle Community Network. 266-267 
Secord, P., 226 
Securitization, U.S. versus Europe, 62n.9 
Securitized debt, distance from underlying 

assets of, 62-63 
Security-sensitive information, 220 
Segal, Adam, 312 

INDEX 

Segal, Eli, 48 
Self, technologies of, 244, 276-278, 

276n.26 
Self-interaction, 166 
Self-interesr, in open source software, 202-

203 
Self-organization, 203-204 
Sell-reproducing automata, 225n.17 
Self-sufficiency principles, 47 
Selwyn, Lee, 141 
Semantic networks, of online discussions, 

262-265 
Semantics, 249i in conversation, 258 
Sen, Krishna, 313n.2 
Sendmail program, 180 
Sengenberger, W., 130 
Seniority rules, 194 
Sennett, Richard, I1n.22 
Seprember 1 1  World Trade Center attacks, 

65n.11,  207, 208 
Shah, Rajiv C., 1740.58, 1740.59 
Shangh�, SE� in, 316 
Shank, Roge� 225n.17 
Shannon, Claude, 160 
Shapiro, Carl, 1590.31 
Sharp, John, 79 
Shenzhen, 316 
Sichel, D. E., 96 
Sierra Leone, conflicr in, 219n.8 
Sign systems, technologies of, 2760.26 
Signaling incenrive, 184 
Silicon foundry, 97 
Silicon Valley, 97 
Silverman, Kaja, 2590.16 
Silvern, Steven E., 80 
Simcoe, TImothy S., 97, 151n.14. 151n.15, 

169n.49 
Simrnel, Georg, 290 
Simon, Herbert, 25, 26n.42, 215n.1, 216. 

222-223, 224, 225, 225n.17, 236n.26 
Simultaneity, 54; of gLobal financial mar-

ket, 57 
Sina.com, 3170.7 
Sinclair, J. M., 254 
Sinclair, Tlffiorhy J., 59 
Smith, Anthony D., 284, 288 
Smith, Brian CantweU, 243n.2 
Smith, Craig. 322n.l0 
Smith, Marc, 50.10, 13n.27, 1 8 1  

'Smith, Michael Peter, 80n . .25 
Smith, Robert C., 80n.25 

INDEX 

Smith·Doer� L., 99-100 
Sobel, R., 95 
Social acrion: cyberspace in, 82-83; geo­

graphical scales of, 82-83 
Social change, universities and in China, 

334-335 
Social cohesiveness: of conversational 

group, 249; networking technologies un­
dermining, 123-124; of very large-scale 
conversation. 260 

Social computing, 243 
Social connectivity, in global financial mar-

ket, 68-70 
Social constructivist narratives, 204 
Social Contract (Rousseau), 286 
SociaUdigital imbrications, 19-21 
Social engineering, piecemeal, 223 
Social form, 9 
Social groups, lexicon for, 246-247 
Social inequality, new forms of, 301 
Social informatics, 243 
Social integration, scaffolding of, 290-291 
Social justice criteria, 207 
Social life, res publica of, 223 
Social logics, 6;  in digital formations. 54-

84; in electronic markers, 54, 56-73 
Social merrics, 2n-278 
SociaL movements, 17 
Social network-based macroanalysis, 256 
Social network theory, 49 
Social networks, 12; in China, 325-327; 

globalizing, 76-77; of online conversa­
tions, 263 

Social organization, technology and new 
geographies of. 37-50 

Social processes. multiscalar. 23 
Social purpose, 173-174 
Social relations, rescaling of. 2-3 
Social Science Research Council (SSRC) 

project, 3-4 
Social space, 10n.19 
Social theory, micro-macro levels in, 254 
Social trends, 4 
Societe Generale Group. 72-730.16 
Societe Internarionale de Telecommunica-

tions Aeronautiques (SITA), 1640.43 
Society for the Promotion of Area Re­

sources (SPARe), 81 
Society-technology divide, artificial, 38 
Sociodigitization, 3, 16-18; discontinuity 

of, 17; multivalence of, 20-21 

Socioeconomic change, 5 n.l 0 
Sociotechnical logics, 54-55 
Software: for disadvantag� NGOs, 

363 

75n.19; fre" 179; GPL.d, 187-1 88; 
open source, 1 78-210; in rural commu­
nities, 131;  in staging, 11; "word of 
mouth," 42 

Sohware instruments, financial, 57 
Sohu.com, 329-330 
Solectron, 1070.9 
Solomon, Richard, 266 
Source code: debugging of, 192; documen­

tation of, 191-192; moduluriutlon of, 
198-199; reuse of, 1 9 1; standards of, 
194-195. See also Open source 

Sovereignty: democratic, 286-28;; in 
globalized world, 216-217; versus uni­
versal norms, 44 

Soviet Union breakup, 335; failurt' to pTt'-
diet, 234 

Space: definition of, 10; interaction and, 1 1 
Spatial agglomeration, utility of, 68 
Spatial centrality, 65n.l l  
Spatial mobility, 94 
Spatialization, 10-11 
Special Economic Zone (SEZ), Reijing, 

315-316 
Specialization, rapid inorganic growrh �rd. 

106 
Specialized clusters, 101-103 
Specialized external capabilities, 95 
Specialized financial markets, multiplica· 

tion of, 58 
Specialized knowledge, coordinatil>n of. 

193-196 
Specialized network suppliers, 92 
Specialized networks, 165 
Speciation, 193 
Specificity, 6 
Speculative financial instirutions, 60 
Speculative investment strategies, 6 1  
Staging, 1 1  
Stallman, Richard, 187-188 
Standage, Tom, 1470.4 
Standards devdopment, 1490.10 
Starbuc.ks, nonprofit partnerships of, 48 
Srark, David, 6, 10n.17, 100.21, 13. 15, 

24, 26, 27, 45, 46, 46n.14, 48. 48n.17 
Start-up problem, 162 
State-building missions, 217 
Stavenhagen, Rudolfo, 230, 232 



364 

Stedman, Stephen J., 220n.9 
Stein, Eric. 285 
SteinmueUcc, W. Edward, 92. 301 
Stickiness-oE-knowledge proposition, 90, 

108 
Stiglitz, Joseph E., 1 19-120, 121, 133 
Stinchcombe, A. L., 120 
Stock, as currency, 107 
Stock exchanges: alliances of, 70-71; for-

eign listings in., 67t 
Stock market capitalization, 62-63 
Stock markets, 10 biggest in world, 66t 
Stockholm Stock Exchange, mergers of, 70 
Stone Corporation, 3270.14 
Storpcr, Michael, 127-128, 1290.8 
Strategic interaction, technology in, 6 
Student protests. in China, 333-335 
Sturgeon, T., lOS 
Subnational networks, 153 
Substantialism, national, 287-288, 306; 

criricism 0[, 288-2890.4 
Suchman, Lucy, 38n.l, 4S 
Sun YaNen, 335 
Sunstein, c., 305-306 
Suppliers: highec-tier, l04j lower-tier, 104 
Supply chain management, global inte-

grated, 980.3, 104 
Supply-demand mismatches, 107 
Surveillance resistance, 278 
Sustainability, of rural communities, 129 
Sustainable Development Communications 

Network, 79-80 
Sustainable Devtlopment Gateway. 80 
Sutton, Brent A'I 147 
Swamintham Rtsearch Foundation, M.S., 

76 
Swann, G. M. Peter, 159n.32, 160n.35 
Swanson, Louis, 124n.4 
Swift, Adam, 287n.l 
Swiss Exchange, foreign listings of, 67t 
Swiss nationalism, 295 
Switzerland, international banking in, 

59n.6 
Swyngedouw, Erik, 81 
Sydney, financial centtr in, 66 
Sylvan, D., 230 
Sylvan-Majeski [[adition, 230-231 
Symons, Jessica, 79-80 
Synchronous interactions, 96-97 
System: definition of, 1460.2; formation 

of, 169-172; scale-up of, 174-175 

INDEX 

System-external environments, 223 
System gentration, logic of, 170n.51 
System-internal human environments, 223 

Tallinn Stock Exchange, 70 
Tambini, Damian, 265 
Tanenbaum, Andrew S., 163, 199n.24 
Tarrow, Sidney. 305 
Task-switching, 188n.9 
Tasliki, Liza, 75n.20 
Taylor, Pettit 22, 23 
TCPIIP protocol. See Transmission Con­

trol Protocol/Internet Protocol (TCP/IP) 
Technocratic functionalism. 291 
Technologies: adoption of. 38; contradic­

tory character of, 6-7; deployment and 
diffusion of. 7; diffusion of in rural com­
munities, 121; rural deployment of, 
132-134; as society frozen, Ij types of, 
5n.9 

Technology-based strategy, 131-132 
Technology leapfrogging, 138 
Technosocial situations, 49n.18 
Teilt Genevieve, 255 
Telecommunications: in China, 336; com-

modification of, 139-140; in computer 
networking, 164; foreign investment in. 
in China, 324-325; growth of in China, 
318-320; international systems of, 154; 
investment in, economic growth and, 
1 170.1; need for rural regime in, 138-
142; privacy and in China, 325-327 

Telecommunications Annex, 140-141 
Telecommunications bUSinesses, coopera­

tive model foJ:, 137 
Telegraph: advent of. 122; in centralized 

business organization and, 122-123; un­
dermining social cohesiveness, 123-124 

Telegraphic network, global. 147 
Telener, development of, 164 
Telephones: in centralized business organi­

zation and, 122-123; cooperatives in 
diffusion of, 134-136; global systems 
of, 147n.3. See also Telecommunications 

Tensions, between formation dimensions, 
27 

Territorialized economic development. 
129 •. 8 

Terveen, loren, 255 
Text<ontext conflicts, 248 
Textual metafuncrions, 249, 251 

INDEX 

Textual relarions, recurrent patterns of, 
255 

Thai government, Financial Restructuring 
Aurhority of, 72-73n.16 

Theater·computer analogy, 11n.22 
Theiler, Tobias, 306 
Thesaurus: automatic computations of, 

262; conversational common sense and, 
256-259, of online discussion groups, 
246-247; rougb-draft, 260-261 

Thompson, Grahame, 56n.l 
Thomson Financials, on financial market 

concentration, 71 
Threshold effect, 84 
Thrih, Nigel, 125, 129 
liananmen Movement, 327-328, 331-

332, 333, 335j information technology 
in, 337 

liananmen Square uprisings, 81n.26 
lilly, Charles, 295 
lirole, Jean, 183-184 
Toho Mutual Insurance Co.: GE Capital 

joint venture of, 72-73n.16 
Tokyo financial center, 65-66; share of 

global transactions of, 71 
Tokyo stock exchange, foreign listings of, 

67r 
Tolle, M., 98-99, 101 
Top-down transformation, 305 
Toronto financial center, 66 
Toronto Stock Exchange, alliances of, 70 
Torvalds, Linus, 188-191. 194-196, 197-

199, 200-201, 205 
Toulmin, Stephen, 38, 46n.12, 215n.l, 

2ISn.5, 2230.15 
Trade agreement, on global telecommuni­

cations, 139-142 
Trade barriers. global flagship nerwork 

growth and, 107 
Trade centers, development of, 124 

Trade liberalization, 93-94, 119 
Trait geographies, 46n.12 
Transaction chains, increased length of, 57 
Transactions: complex architecture of, 57; 

digitization of, 61-62; growing range of. 
60 

Transactivity, capabilities for managing, 
57 •. 3 

Transboundary conflict early warning net­
works, 215-238 

Transboundary digital formations, 2-3 

365 

Transboundary interconnections, 166-169 
Transboundary internetworkin g. 147-'48. 

approaches (o, 152-158 
Transboundary processes, 22-24 
Transformation, 1 5  
Transforrnarive capacities! of glob.d capital 

market, 56-73; of global network, 54 
Transformative sociodigitization, 3 
Transforming structures, 511.1 0 
Translation: definition of, 450. 11; versus 

diffusion model, 45-46; Latour's de­
scription of, 46n.13; NGOs engdged in, 
45-46 

Transmission Control PrOlocolllnternet 
ProtocoI ITCP/lP), 152, 154 -ISS, 156. 
169j efficiency of, 172. supporrof1 156-
157 

Transnational communkation: density of 
in Europe, 285; in Europea n community, 
300-304; European demos and. 2.83-
306 

Transnational networks, in connic! early 
warners, 227-233 

Transnationalization, 3 
Travelers Group, acquisition of NIkko by, 

72-73._1 6  
"True believers," 180 
Tsagarousianou, Roza. 265 
Tully, James, 304n.13 
Tuomi, Jlka, 195 
TurkJe, Sherry, 5n. to 
Turner, Bryan S., 254 
T urolf, Murray, 265 
Tu,hill, W. c., 136 

Uncertainty, competition and, 94-95 
United Nations (UN.: in conflict mInagf" 

ment, 237; in conflict preventiol1, 217-
218; diplomatic system of, 2 33-234; 
High Umtmissioner foe Rtfugm of, 13J; 
Security Council decisions of, 216-217 

United States: elections in, onlint discus· 
sions of, 269-271, 273-276; govern· 
ment interfacing network organiwtions 
in, 207-209; Interntt anchored in, lSI, 
Imerner protocol in, 155n20� 15Sn.21 

Universal norms, concerns about • •  4 
Universities. intracarnpus communication 

networks on, 163 
University College, London lUCLJ. early 

international network at, 1 67 



366 

UNIX Network, 153-154 
UNIX operating system, 188; development 

ai, 1940.17; programming standards of, 
194-195; simplified, 189 

UNIX philosophy, 194-195, 198 
UNIX software, 188 
Urban cemers: in global economy, 128; im­

pact of m�[Working technologies in, 121-
125; rise of, 122-123 

U.S.-European networks, early develop-
menr of, 167-168 

U.S. Patent Office, 109 
U.S. telephone cooperatives, 134-136 
Use, mediating cultures and practices in. 

21-22 
Usenec newsgroups, 1 610.37, 246, 268; 

conversation maps of discussions in, 
261-265; discussions on, 268-269; 
index of, 2460.5 

User networks, emerging, 161-162 

Vallee, Jacques, 1680.48, 170 
Value chain, stages of, 99-100 
Variability, 6-8 
Varian, Hal, 159, 1590.31, 160, 1620.38 
VAX, 187 
Venn diagram, 12n.25 
Vertical bureaucracies, 126 
Vertical disintegration, 100 
Vertical imegration, 95, 126-127; benefits 

of, 130 
Vertical specialization, 94, 95-96, 101, 

105; information requirements in, 97 
Vertically imegrated mutlinational corpo­

rations, transition from, 93 
Very large-scale conversations (VLSCs), 

244-248; maps of, 260-265; micro­
macro divide in, 254-256; politics of, 
265-276; technologies of self and design 
ethics for, 276-278; typical contempo­
rary view of, 245 

Very small aperture terminals (VSATs), 
137-138 

Vesterager, J., 98-99, 101 
Video-conferencing, 97 
Village Knowledge Cenrers, 76 
Viner, Katharine, 44 
Vt.ral clause, General Public Licence, 187-

188 
Virtual citizenship, 301 
Virtual communities, 5n.l0, 167 

Virtual corporations, 5n.l0, 16 
Virtual enterpriscs, 100, 101 

INDEX 

Virtual environmenr, rural, 131-132 
Virtual industrial districts, 15 
VirtUal private networks (VPNs), 165 
Virtual space, 10n.20 
Vixie, Paul, 191 
VLSCs. See Very large-scale conversations 

(VLSCs) 
Voluntarism, civic, 288-290, 294 
von Neumann. John. 236n.26 

Wade, Robert, 56n.l 
Waever. Ole, 304 
Walder, Andrew, 327, 328, 332 
Walker, D. R. F., 23 
Wallenstein, P., 227n.19 
Walzer, Michael, 1 1n.23, 287 
Waog Zhldoog, 3 1 70.7 
Warf, B., 81 -820.28 
Warkentin, Craig, 50, 77 
Warner, Michael, 291, 303 
Warschauer, Mark, 133-134n.10 
Wasserman, Stanley, 255 
Wasserstrom,1effery, 327, 328, 331 
Weaver, Warren, 160n.35 
Weber, Eugen, 13, 22, 24, 27, 28, 159n.30, 

294, 296 
Weber, Max, 206-207 
Weblogs, 242; index of, 246n.5 
Webs of interaction, 13 
Websrer. Frank, 5n.10 
Wehn, Uta, 140 
Wei, Sha Xin, 243n.2 
Weiler, Joseph H. H., 285, 286, 288, 

299 
Weiner, Norbert, 236n.26 
Wellman, B., 13n.27 
Werlc, Raymund, 1490.10, 1500.1 1  
WesI, Paige, 40 
Western European banking system, cross-

border nature of, 58-59n.5 
Westphalians, 287n.1 
Whittaker, Steve, 255 
"Who's on first?" skit, 250-251n.8 
Whyte, Marrin, 328 
Wild, Helga, 243n.2 
Wilhelm, Anthooy G., 268-274, 274, 

275-276 
Wilkins, M., 93 
Wilks, Alex, 82n.29 

INDEX 

Willard, Terry, 79 
Williams, Shirley, 285 
Williamson, O. E., 95, 100 
Windrum, Paul, 159n.32, 160n.35 
Winnograd, Terry, 11-12n.23 
Wittenburg, Kent, 42 
Woolard, Edgar, 323 
World Bank, Knowledge Bank of, 81n.29 
World Economic Forum, 117; online mobi-

Iizarion against, 79 
World Telecommunications Organization 

(WfO), 140 
World Trade Center, September 11 attacks 

00, 650. 1 1 , 207, 208 
World Trade Organiution (wrO), 73; 

China's entry into. 31 7n.6, 322; online 
mobilization against. 79; protests 
against, 44 

World Wide Web Consortium (W3C), 
147-1480.6 

World Wide Web (WWW): advent of, 
151-152; groundwork for, 334 

Wright, Stephen, 249 
Wurster, Thomas S., 120-121 

Xerox, in network: deveiopmem, 164 
Xu Guanhua, 312 

367 

Yamaichi lnrcmarionat Gapita� Mana�. 
ment, 72-73n.16 

Yang, Guobin, 76 
Yang, Mayfair, 326-327, 336 
Yau, P., 92 
Yenta,42 
Yunus, Dr., 47 

Zacher, Mark W., 147 
Zaloom, Caitlin, 24 
Zander. U., 95 
Zanfei, A., 95 
Zapatista movement, 76-77, 810.27,233 
Zeog, L., 2320.22 
Zhang, Yibin, 130 
Zhao, Dingxin, 328, 332 
Zhongguancun, 332 
Zhongguancun Science and Technology 

Park, 315-316 
Zhu, Enjoyce, 315n.3 
Ziff, P., 250n.8 
Ziff's Law, 2500.8 
Zimbabwe, database in, 82n.29 
Zmag.org, 790.24 
Zook, Manhew, 151n.12 
Zurich. financial market in, 67n.12 
Zorn, Michael, 290 


	SKMBT_C20309112102290
	SKMBT_C20309112102370
	SKMBT_C20309112102440
	SKMBT_C20309112102510

