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Abstract

Technology has always been used to assert power, but electronic technologies have often been viewed more hopefully. This paper places the discussion about the democratising potential of information technology within the wider context of the role of technology in an information society. In particular, it asks how interactive technologies are situated in the emerging globalised system, with its increasing interdependencies. The linkages between levels of governance, or issues of scale, are increasingly important for global governance. 

First the application of complexity theory to the social sciences is discussed in relation to widely accepted perspectives on the relationship between technology and society. This is considered along with the 'new democratic paradigm' (Becker and Slayton 2000), which seeks to move beyond Newtonian world views and metaphors. 

Next there is a discussion of the determiners of the information society, along with consideration of their impact on citizens and emerging forms of governance. Within this broad context, the author describes the range of views about electronic democracy, and some practical projects that illustrate the benefits and pitfalls. 

Finally, the author develops further a conceptual framework for the role of information technology in governance that transcends scale, and suggests a set of protocols for the design of the information infrastructure that reflect and support democratic values.  

A democratic perspective on technology and society
The relationship between technology and society has long been a topic for analysis, recently stimulated by the rise of the information age. This section discusses several writers who are particularly relevant to a concept of information technology in forms of governance. The section below relates their work to concepts from complexity theory. Together, they show the importance of information in all forms of control, and how information technology in particular has always been a site of power struggles. 

Complexity theory in the political realm

This paper argues that patterns can be identified in the ways communication technology transforms across scales. These probably follow a mathematical power law, as has been demonstrated for other human activities (Biggs 2001). The author suggests that the worldviews and values driving these abstract patterns can create design bifurcations in the currently-under-construction information society. 

Democracy may be considered a set protocols that govern the information flows and resource decisions. The democratic worldview may be thought of as 'normative', because it employs negative feedback, which pulls patterns back like a set thermostat, to a 'norm'. The plurality of voices tends to take the bulk of people towards certain agreed upon levels of comfort and safety. When the 'thermostat' of democracy is running well, it leads to more or less equitable distribution of resources. This is because the open feedback systems pull the pattern back when it threatens to spin out of control. This world outlook has become very popular, at least in theory. In complexity theory, these patterns are 'attractors', because they act as 'basins' of behaviour, like a ball that rolls around a bowl, but doesn't leap out. This is also called 'bounded instability' (Kiel 1994).

A different pattern, that of hierarchical or centralised control, may be viewed as driving an equivalent set of behaviours. These embody different world views of how decisions should be made and what purpose 'the group' serves. Centralised control encourages power to aggregate. This is equivalent to creating positive feedback loops that take it further and further to the boundaries, until a bifurcation can occur. These distinctions are more commonly described as virtuous (normalising) or vicious (destabilising) circles. It is fear of a bifurcation in world climate that underlies the precautionary principle in relation to the greenhouse effect. 

Before complexity theory and its precursor quantum theory, a Newtonian world outlook prevailed. It was essentially linear: cause and effect, action and reaction. The paradigm shift of the new theory, and the influence of physics on political metaphors, is described in a political sense in Kiel (1994) and Becker and Slayton (2000).  

This more recent non-linear approach describes the forming of clusters and the unfolding of mutual impacts. In non-linear systems these are critical to the ability to predict the future states of the system. This world view reveals a dynamic system driven by myriad forces, and inherently unpredictable. For this complexity-driven world view, the identification of major patterns, determination of their desirability and facilitating the sustainable ones become central goals for political theory. This is very different from working on assumptions about what a society in 'equilibrium' would look like. For a democratic or norm-driven world view action at the boundaries is essential and desirable, as it helps to maintain bounded instability (see Uncapher 2001). 

The authoritarian or repressive worldview, on the other hand, creates positive feedback loops, where one group can rise spectacularly and concentrate enormous power. Action at the margins is dampened to extinction. This is the 'winner take all' pattern that has been associated with globalisation (Friedman 2000, Martin and Schumann 1997). Both patterns are driven by world views and values or 'doctrines' that groups seek to instill to maintain their followers (McFadyn 2000). Complexity theory talks about 'emergent' properties, rather than a flat landscape of given structures. Over time some structures become more dominant than others, and thus more 'attractive' in shaping behaviour.

Another relevant concept from complexity theory is the existence of fractal patterns, such as coastlines or blood vessels. These are the union of all transformations of themselves, and repeat across scales (Barnsley 1998). Such patterns may also apply to patterns of governance. This is why many writers have been concerned with democracy and patterns of governance in the workplace (Pateman 1970, Dahl 1989, Argyris 1998, Geiselhart 1999). Fractal patterns are among the most pervasive in nature (Bossomaier and Green 1998).

The above brief discursion of complexity theory as it relates to political patterns leads us to the main topic of this paper: the determining values and patterns that underpin the emerging structures of the information society, and the implications for democracy.

Information and control

Beniger (1986) considered the growth of information control mechanisms through technology and bureaucracy in modern society, and placed the rationalisation of information in a wide context. He noted that reproduction of even the simplest life forms is dependent on information exchange and a program of control, or useful direction. This is essential for life forms to defy entropy. Both mechanical and administrative innovations, such as the keyboard typewriter, the stock ticker or the press clipping service allowed business to control information and expand beyond regional boundaries. He also noted that innovation in bureaucratic structure had essentially ended by the mid 1920s; not just communism, but also advanced capitalism, has been unable to achieve a new set of human and administrative structures which could keep pace with technological advances (Beniger 1986:392). 

Beniger said that since the early 1970s all information technologies: mass media, telecommunications and computing, have been converging into a single infrastructure of control at the most macro level. The totality becomes ‘a nervous system of social organisation’ (1986:25). The underlying program or direction is encoded at every level of operation. 

Government agencies can also be considered open systems that extract resources such as money and data from their environment and output other forms of information and services (Kiel 1994:38). They, too, must have an underlying program of control. Moreover, a program of control that embraces all levels may be 'fractal', that is, subject to power laws that create similar patterns at different scales. Such laws have been demonstrated for other human political activites, namely strikes (Biggs 2001). Beniger’s concept of a program of control, and particularly the metaphor of a ‘nervous system’, raises the issue of governance of the global, convergent system: who writes the program? Technological transformations have both instrumental and developmental dimensions, and applications of information technology in government have been primarily instrumental. That is, they have aimed at service delivery and information dissemination at best, rather than facilitating citizen interactivity (Gualtieri 1998; Geiselhart 1999; Musso, Weare and Hale 2000).

Information technology and democratic potential 

Sclove (1995) analysed the collective amnesia about how technology evolves and what its impacts are on other social processes. He believed an inegalitarian model of democracy operates today, which is less concerned with active participation than with periodic elections, representative institutions, and competing power elites (Sclove 1995:26). Sclove asserted that it is not good enough to attempt to reform society and then tackle technology. The democratisation of technology must proceed apace. His arguments and democratic design criteria apply to all forms of technology, and therefore to information technology as well. In complexity terms, his advocacy of thinking about, experimenting with and evaluating more democratic approaches to technology may be considered an important form of stabilising feedback: the iteration of democratic process at the local level becomes a broader lesson in what it means to create democracy at every level. Each variation or transformation of the concept of democracy becomes part of the overall pattern, or attractor. 

Feenberg (1991) offered a richer account of how the democratisation of technology might be achieved. He presented a systemic explanation of the ambivalences of technology, and also addressed computerisation directly. He said technology is often viewed as either just an instrumental tool, and therefore apolitical, or as having a substantive impact on culture and society, and thus something that can be rejected by choosing a simpler life. Both theories imply technology is destiny, and beyond human reason to shape (Feenberg 1991: 7-8). 

Like Sclove, Feenberg argued that the degradation of labour, education, and the environment is rooted not in technology per se but in the antidemocratic values that govern technological development. Reforms that ignore this will fail, including popular notions such as simplified lifestyle or spiritual renewal (1991:3). The exclusion of the vast majority from participation in design of technology is the underlying cause of many technology-related problems. He saw technology design as an ontological decision, requiring reflection on norms and principles. His alternative, critical approach recognised both the potential of technology for democratic emancipation and the limits of current political systems. He said there is an underlying ‘economic code’ influencing technology use. This code determines such things as the way individuals perceive their own welfare, what they regard as economic goals, and what they consider to be legitimate or desirable economic means, as well as authority relations on the job, workmanship, savings, leisure, and various occupational expectations (Feenberg 1991:37-38). Feenberg's emphasis on the economic code relates closely to the discussion below on the values determining information technology use on a global scale. It is a theme more recently elaborated by Lessig (1999).

Feenberg applied his critical perspective to computerisation. He noted that any technology with communication potential also has democratic potential (Feenberg 1991:91-92). He saw two underlying principles in computerisation which highlight its ambivalence. One is the principle of the conservation of hierarchy, which means existing social relations can be built in, for example, through surveillance and record keeping. The second principle is subversive rationalisation: new technology can often be used to undermine or sidestep the existing social hierarchy. This provides the start of an answer to the question of how to democratise information technology. Individuals can manoeuvre in the spaces where specification of computer use is never total. For Feenberg, the ‘social contingency’ of modern technology (1991:16) inevitably revealed gaps in the application of methods of control. Into these gaps flow the potential for day to day subtleties of resistance. Forms of self-organisation can shift the locus of control, and spread beyond the workplace. These social contingencies can be compared to the margins of chaos in complexity theory: a realm of innovation which can lead to destruction as well as creativity. Each actor becomes a point on the attractor which maps the shape of technological use. Again, action at the boundaries is where change can occur. 

Feenberg also drew on Foucault, who considered governmentality as interlinked systems of control. Foucault’s writings on governmentality, gathered together in Burchell, Gordon, and Miller (1991), suggest another way to view attractors as personal patterns of self-governance which influence wider fractal structures. It is only possible to outline here some possible avenues for future exploration. Foucault was an integrator; he was interested in the plurality of systems and the general grammar or rules of formation, the entire field of relationships (Foucault 1991a). These resemble fractal patterns which relate applications of information technology to issues of governance. Foucault’s emphasis on the limits of the ‘sayable’ and the domain of discourse (Foucault 1991a) is important for current industrial relations dialogue, which no longer uses the term ‘industrial democracy’. The ascendancy of economic terminology coincides with the eclipse of discussions about democracy; in the public sector, this term is now rarely used other than as a credo attached to selection criteria. Foucault provided other indications that an analysis of ‘governmentality’ across scales is important. He noted that the art of government is always characterised by the essential continuity of types, between self-government, family management, and ruling the state (Foucault 1991c). Continuity is established both upwards and downwards. 

Foucault's analysis implies that organisational or corporate governance is organically related to both trans-national and local scales. In addition to subtle forms of self-discipline, Foucault was also concerned with discontinuities and transformations, and ‘above all, to define the play of dependencies’ between them (Foucault 1991a). These are the sudden bifurcations of chaos theory, the violation of the Gaussian distribution accepted as dogma by classical physics and its social science cousin, economics (Gleick 1988:93), and also Feenberg's social contingencies, or action at the margins. These, too, are the disjunctures observed by Zuboff (1988) in her study of the introduction of computerisation in a range of companies.

Zuboff’s (1988) concern was with the ways computerisation can be applied in the workplace. Like Feenberg, she perceived both opportunity and threat. Her work has influenced many others, particularly through her concept of ‘informating’, or the ability of computer systems to generate a new information stream about the activity being automated. Zuboff provided the political and historical context for using this concept to analyse power relations in the workplace. She saw this informating quality of computers as a central point of duality, or rupture. Managers are forced to decide whether to embrace the new forms of power and knowledge, by including staff in the informating process, or to repress this potential, and hold on tight to their own power. This potential for learning in a truly informated organisation ‘produces experiences that encourage a synthesis of members’ interests, and the flow of value-adding knowledge helps legitimate the organisation as a learning community’ (Zuboff 1988:394). None of the organisations she studied fully succeeded in becoming informated (Zuboff 1988:392). Informating is therefore much like the developmental role of policy or democracy, and she described the emergent, self-organising qualities such an organisation would display. It is argued here that her concept of informating applies equally to global applications of interactive technology. Zuboff’s rupture can also be viewed as a bifurcation. In complexity terms, this marks the abrupt transition of a system from one state to another. Figure 1 offers a conceptualisation of how values, assumptions, and individual actions contribute to create a system for information technology use. Variants on this may be applied to several scales at which such systems emerge. 
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Figure 1: Values, as both specific desired outcomes and preferred states, are key forces behind the design of information systems. Not shown are the complex feedback loops between all parts. In patterns of IT use and interpretation, in particular, individual non-expert actors are most able to influence the systemic behaviour arising from information technology systems. 

The above overview reinforces the socially determined nature of technology, and its importance in systems of social control. The communicative, interactive potential of computer technology gives it special potency, and ensures that actors will always exploit it to voice their values. This essentially political characteristic also ensures that technological solutions or systems of control can never be fully realised, as action at the margins by individual actors will always have potential to change the dominant patterns. The workplace is a key area for the task of democratising both technology and the workplace, but these effects appear at all levels of governance. Thus, the computer as a potentially interactive technology can contribute to the forms of learning and participation which may be considered the defining properties of democracy and policy formulation, or it can be used to for workplace deskilling. In any case, interactive technologies will always be a site of power struggle to control their communicative and information potential, and the use of computerised technology will reflect 

More significantly, the design of the information infrastructure is being 'encoded' through a regulatory system that enhances corporate power and control, through a process that is increasingly hidden from public discussion or knowledge (Lessig 1999).

Information technology as handmaiden to global governance

The facts of ownership, production, distribution and convergence make computer technology and its associated streams of telecommunications and media the archetypes of globalisation. They are intimately concerned with all forms of information exchange and increasingly, it is argued, the public platforms which shape discourse. The consideration of information technology has become an important area for the analysis of democratic process at every level of social organisation. This brief overview of media trends focusses on systemic democratic impacts and the actors and values which shape these developments. 

Preissl (1997) said the economic forces influencing information technology tend towards centralised control. Like Lessig (1999), she described a lack of democracy in the decision making for the regulatory frameworks for IT, and a failure to examine the power relations in the impact of IT on the workforce. Commodification of information is increased, affecting citizen access to information, and trans-national issues such as copyright, privacy and fraud control illustrate the limits of existing democratic mechanisms. She saw the ambivalence of IT and the massive business interests which are at stake. Her views are echoed by Brown and Duguid (2000), who provide many examples of undesirable outcomes when the social context of information technology is ignored, rather than harnessed. 

Birrer (1997) said the emerging information society shows many characteristics of a self-organising process. The unpredictability of such systems means they are not capable of overt control; rather the underlying system dynamics must be examined to create democratic outcomes. He identified these as globalisation, decentralisation and deregulation. These trends encourage risk avoidance, which he described as an aspect of the prisoner’s dilemma or the tragedy of the commons: both are off-load problems. The tragedy of the commons, initially formulated in relation to environmental issues, is a systemic process whereby individuals maximise their short term personal gain at the expense of longer term viability of the resource being exploited. For example, junk email reduces the sender’s personal risk, while passing the problem to the receiver. On a wide scale, Birrer said liberalisation and deregulation promote these forms of behaviour in policy makers seeking to avoid personal risk by simply facilitating other people’s negotiations. Birrer maintained that these behaviours dominate information society policies, with vague rhetoric, often insufficient study of events and alternative paths, and inadequate concrete goals.

A similar complexity perspective was presented by Hearn, Mandeville and Anthony (1998). Their analysis also considered the ‘communication superhighway’ as a self-organising system, and outlined the steps that must be taken to ensure adequate participation in shaping its future in Australia. There was an implicit recognition of fractal patterns in their analysis, as they argued that ‘the overall impact of the communication superhighway on work and organisations parallels the email case’ (Hearn, Mandeville and Anthony 1998:103). 

The current argument builds on these analyses of the information society as a global system, and agrees, with Birrer, that processes such as liberalisation are strong influences. The explicit recognition here of values as shapers of technology use at all scales is used to build a generic model showing the characteristics of a democratic attractor. Figure 2 illustrates how a global system can emerge from a complex nonlinear system.
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Figure 2 This model shows global properties emerging from the collective behaviour of individuals, influenced by feedback from the emergent global properties (Lewin 1993:13).

Previous interactive technologies

The history of several other interactive technologies reveals a pattern that does not support Zuboff's 'informating' or citizen participation. Both radio and cable television were originally developed as two-way interactive media, and their potential for fostering public deliberation was recognised by public service groups. However, each was taken over by commercial interests, leading to the predominantly one way models now available. The history of the struggle over these technologies, and the defeat of the public interest component by powerful lobby groups, was described in McChesney (1996, 1999), Klein (1996), Surman (1996) and Stevenson (1996). 

Many screens, one picture 

Environmentalist David Suzuki has described globalisation as a monoculture whose effects will be as devastating as single-crop agriculture. Globalisation is here considered to be the process whereby production, ownership, information, wealth and control are increasingly concentrated and geographically integrated. It relies heavily on new communication technologies. The previous discussion on information as a system of control showed that the driving forces for globalisation have been operating for over a century. The development of computerisation and more recently the convergence of computers with telecommunications and media has accelerated this centralisation and coordination of business activity. Examination of developments in media and public relations are a key focus here because of their ubiquitous importance for information provision, participation and agenda setting, key elements of democratic process. 

Herman and McChesney (1997) set out to identify the role of the media in the creation of a public sphere. While acknowledging some positive effects of media globalisation, such as the dissemination of popular culture, Herman and McChesney believed the primary effect of globalisation is not beneficial. One major effect is the ‘implantation of the commercial model of communication’ and the creation of a culture of entertainment that is ‘incompatible with a democratic order.’ This tailoring of commodified media outputs serves market ends rather than the needs of citizenship (Herman and McChesney 1997:8-9). The emphasis on programming with low political content, such as soap operas, sports, and animated features, conditions the audience into unquestioning passivity. They outlined how economies of scale progressively minimise local or regional input, and the global fare is served up without any indication of true alternatives. 

They listed the values fostered by globalisation as: a stress on consumption as the primary end of life, with individualism and freedom to choose, particularly among goods, as the fundamental desirable social condition; a displacement of the public sphere with entertainment; a strengthening of conservative political forces hostile to organised labour and complacent about the increasing inequality of income and wealth; and the erosion of local cultures (Herman and McChesney 1997:153-155). 

An important analysis of the 'code' shaping the design of the information society is provided by Lessig (1999). He describes four forms of regulation: laws, norms, market and technical architecture, and he details the values that are now at risk, including privacy, free speech and sovereignty. 

Implications for global governance

Financial structures are another important component of the global system. The concealed world of financial governance undermines democracy through its opacity and sheer magnitude, which dwarfs that of the physical economy (Bell 1997). New formal structures for governance are not necessarily providing the new forms of democracy that would address these globalisation issues. The European Union may be considered an experiment in trans-national governance. Several writers expressed concern about a ‘democratic deficit’ in the way in which the European Union is progressing, and the need to develop democratic openness in its policy making (Betten 1998, Habermas 1992). De facto forms of transnational governance seem to be emerging via financial markets and their influence over national policies (Martin and Schumann 1997, Brown 1998). Certainly, institutions with attenuated accountability to national citizens, such as the World Bank, International Monetary Fund and the Organisation for Economic Cooperation and Development (OECD) seem to be increasing their influence on national policies. At the same time, nation states are losing credibility, partly due to perceptions of increased corruption and illegal activities. 
The above review shows that computerised technology is an essential component of a globally convergent system of information management and control. The major concern for democracy is the tendency of this system to reflect the instrumental values of a small elite. Citizen participation is restricted by the nature, content and direction of information flow. This limits the developmental potential of interactive technologies, and encourages ignorance and acquiescence to the emerging forms of de facto global governance. In complexity terms, the system is driven by positive, destabilising feedback. The chorus of voices which could be created by strongly interactive technology is squandered on feedback about consumption patterns. These are then amplified by the system, so that voices calling for reflection on the system are further marginalised. We can see that patterns for the use of interactive technologies in processes of governance will emerge at all levels, and that the dominant actors and values determining the use of information technology on a global scale do not favour democratic process.

Positioning Electronic Democracy

Interest in the role of emerging communication technologies in the political process has expanded in the 1990s, with the growth of the Internet. There is now a substantial literature on many aspects of the ways interactive technology can be used to enhance citizen participation. It is also recognised that 'the Internet' is an assembly of related technologies that must be considered in their wider socio-political context (Bimber 2000).Loosely categorised, writing about electronic democracy is either optimistic, pessimistic, or critically ambivalent. A complementary categorisation is given in Barber (1998-99), who outlined three scenarios for the future relationship between technology and democracy: the Pangloss, optimistic scenario and the darker Pandora, characterised by surveillance and privacy abuses. Barber’s preference is for the Jeffersonian scenario, which emphasises ‘strong’ democracy underpinned by slower paced deliberation and responsible decision making based on the public interest. 

Optimists on electronic democracy include Meeks (1997) and Negroponte (1996). They see IT enabled participation everywhere, and tend to gloss over the issues of either access or political obstacles and control. Pessimists such as Nieuwenhuizen (1997) and Mander (1996) on the other hand, are deeply sceptical of the possibilities of technology for reinvigorating political debate, as they see political leadership as incapable of responding to the potential. Mander described the prospect of electronic empowerment as 'virtual democracy', because ‘someone forgot to tell the transnational corporations’ that their power had diminished. He also described the current speed and reach of computers as a ‘global nervous system’. 

The critical theorists on electronic democracy have urged a closer look and a more interventionist approach to the ways information technology can contribute to political processes and wider social goals. Street (1997) agreed that any implementation will depend on the social values shaping both democracy and technological change. He believed technological systems and political values are neither discrete nor extensions of each other, and discussions about electronic democracy must articulate more general assumptions about how technological change can be directed to realise particular goals, and how we go about defining those goals. Street described four basic criticisms of electronic democracy: it cannot address conceptual issues such as the structure of the electoral system and processes of agenda; more information does not automatically equate with more democracy; a move towards button pushing and away from deliberation might actually be dysfunctional; and the spectre of surveillance must always be considered. He suggested an emphasis on deliberation would be more useful than one which stresses direct voting, but that all considerations of electronic democracy must start with a recognition of the political nature of such applications. 

Shapiro (1998) also rejected the idea that the new technologies are inherently democratising. Cyberspace, like any other social space, is ‘a collection of competing values and contradictory attributes.’ As such, the potential for both democracy and totalitarian or corporate control are always present. Shapiro suggested a set of guiding principles that balance rights and responsibilities, convenience and vision. 

Schaefer (1995) noted the tendency for private commercial mass media interests to diminish the public space in which such communication can occur, yet the developing information infrastructure seems likely to follow this pattern. He also offered a set of criteria which would ensure this infrastructure aids both democratic participation and public dialogue. These include universal service, full interactivity, participatory design, separation of channels to foster non-commercial communications, and freedom of expression. At the end of this paper, the author contributes another set of possible design criteria, or protocols, for the development of democratic information systems. 
If indeed dominant patterns are already starting to emerge in the global information society, it is useful to examine empirically what they are. The next section looks at some experiments in electronic democracy.

Electronic democracy projects

Probably the most famous is the Minnesota E-Democracy project, established in 1994. This state level experiment has become a useful mechanism for civic dialogue. The founder of that project, Steven Clift, has gone on to work with other governments and communities in similar ways. He has set up an international Democracies OnLine site and mailing list, and has been deeply involved with the G8 Government On-Line project and publications. The G8 project shows the ambivalence of governments toward technology. The main site is about promoting ‘on-line delivery of government services to citizens and businesses’, implying a one-way model. But the publications sub-project on electronic democracy reveals a more open and diverse approach, reflecting the vision and energy of many individuals in public administration. Clift’s experiences travelling and speaking give him a unique perspective on the progress of electronic democracy initiatives worldwide. Clift (1998) surveyed some of these initiatives, including several in Australia. While noting that one-way communication with government is the most common pattern, he saw the exceptions as leading the way. He noted that ‘evolution toward interaction is essential for full realisation of the potential of existing and future Internet tools to promote greater public participation in government’. He has not observed online public space to generate specific consensus, but says it can facilitate better understanding. While stating that commercial goals are driving the development process, he poses the question: ‘If we can engineer the best technical methods to facilitate electronic commerce, how can we best engineer the Internet to ensure that important aspects of democracy remains upheld and cherished?’ His work partly answers this question, and his conceptualisation relates to the actors and attractors proposed here. He described four slightly overlapping circles representing ‘the positive contribution government, advocacy/political interests, media, and the private sector make to democracy online.’ (Figure 3) He overlaid a fifth circle: the citizen participation centre. This politically neutral forum uses multiple technologies to facilitate citizen-to-citizen interaction on important public issues. These interactions extend beyond the local level to potentially include participation on international issues. Thus his model is robust and general enough to operate at many levels, and is independent of specific actors or issues. Clift saw communication between groups and individuals as the essential element of democracy. He is an example of an actor exploring the ‘social contingencies’ of technology, self-organising to assert democratic values. His citizen participation centre may also be seen as the overt use of technology to re-pluralise the public communication process, by providing for unaligned actors to voice their views and values. It allows the mapping of additional points on the attractor of technology use. 
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Figure 3 How Clift (1998) envisaged democracy online with an interactive and apolitical public commons 

The postponement of the Multilateral Agreement on Investment (MAI) by the OECD in 1998 was widely attributed to Internet activism, partly spurred by the perceived secrecy surrounding the process. The Zapistas have also been taking their struggle in Mexico to the world via the Internet with some success (Cleaver 1996). Civil disobedience, just one step removed from malicious damage, is also appearing in the electronic world, with uncertain legal implications. Such activities may be considered self-organising responses, where actors assert countervailing values. Activism does not constitute democratic governance, however. 
Conclusion

This paper has presented technology as socially determined, and therefore influenced by the values and goals of those who design it. Interactive technologies have powerful potential for communication, and will therefore always be used politically. Central trends and issues for the emerging information society arise from the system which is creating it: a convergent, globalised system that increasingly controls not just information content and access, but also the emerging forms of trans-national governance. An important complementary aspect is the powerful way computerisation impacts on the individual, either at home or in the workplace. The ambivalence of interactive technology means that there is always space for assertion of alternative values and practices. Not just citizens, but technologists and professionals of all kinds are, wittingly or not, actors and points of influence in this system. 

The literature reviewed above on the relation of technology to society, on the origins and issues of the information society, and on electronic democracy all indicate the central role of social values as key shapers of information technology applications. They help form the systemic self-similar forms of behaviour which are unpredictable in detail, but recognisable in their general characteristics. They are sensitive to minute alterations in their conditions. It is this sensitivity, the cliched butterfly’s wings creating a storm in a distant country, that fills in the spaces of Feenberg's ambivalences and social contingencies of technological application. Because actors do not operate on just one level, but influence several spheres of technology use, impacts are never wholly contained at the point of origin. While the dominant patterns of globalisation are primarily instrumental, rather than developmental and participatory, alternative actors and patterns are active at all levels of information technology use. The reassertion of democratic values at any point can shift the entire system towards a slightly different trajectory, and reverberate at all other levels in the fractal field. Accumulation of such shifts could create a bifurcation, and the assertion of a radically different trajectory for the overall system. The author has suggested that the mapping of the patterns of information technology use in the emerging information society may indeed be made understandable through the application of complexity theory. This would add a measurable, and therefore accountable dimension to current political theory. 

The electronic information infrastructure which communicates these values is increasingly being referred to as a ‘global nervous system’ because it coordinates the vital organs of finance, media, government and industry. This raises the question of where the brain centre or locus of control might be in such a system. Even as an image, it suggests centralisation and unity of purpose. Governments have traditionally been the shapers of technology policy, as was seen in the creation of the Internet. Democratically elected governments are the logical place to look for a struggle to assert democratic values in the emerging information society. 

The following 'protocols' or design elements are suggested as facilitating democratic process and outcomes. These can be viewed in relation to recent proposals for civic online engagement (Coleman and Gotze 2000). They also draw on a variety of other articulations of citizen rights in cyberspace (Geiselhart (1999), Appendix A):

· Universal access 

· Appropriate training

· Transparency of information, including feedback and agenda setting, strong freedom of information provisions. All major decisions fully textualised.

· Deliberate creation and maintenance of a public space for communication, protected from commercial pressures

· Strong interactivity (open ended input)

· Broadest and earliest possible participation in agenda setting and internal policy development

· Minimisation of commercial in confidence protection

· Freedom from direct or indirect censorship

· Maximisation of privacy protection 

· Equity in rights of transmission

· Provision for lateral and anonymous communication and ballots

· Availability of alternative forms and sources of information

· Provision for localised information and dialogue

· Mechanisms for reflective deliberation about the information system

The author is analysing a number of international case studies of electronic empowerment at various scales of governance to determine how well these protocols accord with successful electronic democracy projects. 
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