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1)	Introduction



This paper seeks to pull together some overarching lessons about social learning in technological development and use in the case of multimedia. Section 2 presents the concepts that have underpinned this study in relation to the social shaping of technology, particularly Information and Communications Technologies (ICT), and 'social learning'.  Overarching findings from the EC TSER study of Social Learning in Multimedia (SLIM) are then reviewed. Section 3 explores general social learning findings in relation to multimedia innovation; Section 4 explores some of the issues surrounding the conduct of multimedia pilots, experiments and trials and the exploitation and broader transferability of the outcomes of such experiments.





2)	Key Social Learning/Shaping of Technology concepts



a)	The Social Shaping of Technology



The social shaping of technology perspective (MacKenzie and Wajcman 1985, Williams and Edge 1996) arose through a critique of prevalent linear models of technological change - which presume that artefacts, emerging from technology supply are readily able to capture and meet current and new 'user-requirements', and can then be diffused through an impersonal market to meet user demand (Rosenburg 1977, Miles 198X, Fleck 1988).  However it has proved very difficult for suppliers to understand and anticipate user requirements - which are heterogeneous, fluid and hard to formalise.  As a result technologies evolve through a complex interaction between supply and use as new supplier offerings are differentially selected and adapted to the needs of various groups in society. Over the last decade an interactive model has been articulated of the relationship between technology development and use, which emphasises the negotiability of technology amongst an array of players. This model emphasises the contribution of a wide range of players, as well as technology suppliers, in shaping the character and significance of technology including promoters and regulators and in particular intermediate users and final users.  The meanings of technology are not foreclosed by technology design, but are subject of 'interpretive flexibility', with different groups imparting a different significance on the basis of their particular concerns and understandings.  This draws attention to processes of closure.  It also emphasises the influence of players outside the laboratory, and in particular the final users (and wider publics) who, in accepting a technology, and incorporating it into their everyday practices, give final shape to the meaning and outcomes of technological change.  



Social shaping research has highlighted the deep uncertainties that surround technological developments highlighting the multiplicity of technical options at every stage of innovation. Different technological paths are available and it may be difficult to predict the outcomes of a complex interaction between a large number of players operating in tandem.  Research also highlights a number of common patterns, issues and phenomena in technology development and use.



Social Shaping of Information and Communication Technologies



These considerations are particularly relevant in relation to Information and Communications Technologies (ICT) - and particularly in relation to the wide array of Multimedia-based products and services that are widely predicted to arise from continuing improvements in performance per unit cost and usability of ICTs.  Technological uncertainties are compounded by the unprecedented pace and fluidity of development of ICT products. There are widespread expectations of far-reaching change in which existing models of technology design and use will be called into question. On the other hand, 'path dependencies' tend to be strong with this kind of 'network technology'. Developments here are subject to very powerful positive economies of scale, 'network externalities' and other critical mass effects. For example the large capital costs of many new developments and (especially regarding new, large-scale delivery systems) means that Multimedia developers will often seek to collaborate with suppliers of complementary products, and intermediate users, and even competitors to establish markets for new products - eg by aligning expectations and agreeing common standards. Such collaboration may seek to reduce development costs and uncertainties (by sharing costs and reducing the risk of particular investments being undermined by further technological change).



Perhaps the key uncertainties surround the future user and the kinds of applications that future consumers can be convinced to sign up for (and invest in, in sufficient numbers/ amounts) to make these services viable and profitable.  Within the industry there has been much discussion about what will be the 'killer application' that will bring in new customers and bring the on-line, interactive services into the home and all areas of life. Meanwhile, a number of commentators have remarked upon the lack of evidence of consumer demand for some of the applications that have been proposed (for example Video-on-Demand, which figured heavily in many initial accounts). In this sense demand for these new services may need to be constructed. At the same time other applications, whose potential was not necessarily anticipated, have taken-off extremely quickly (examples include the Amazon book teleshopping and Intranets).



We are still in a relatively early stage of multimedia development - and imaginations (often extrapolated from technical potentialities) have been running ahead of the general acceptance of new technologies regarding both the actual skills and knowledge needed to develop particular products and services and their market uptake and appropriation.



b)	Some important Social Shaping Concepts



Some concepts emerging from work into the 'social shaping' or 'social construction' of technologies (especially ICTs) have particular relevance for understanding innovation in multimedia.  We highlight three for particular consideration:

user representation: how designed artefacts (both technical and content) incorporate particular models or representations of the user and the contexts and ways in which the artefacts will be used. 

appropriation: the way in which supplier offerings are selectively taken up, adapted and implemented in user settings (at work, at home or in the community) and incorporated within everyday social practices

'innofusion':  highlights supplier-user interactions: the ways in which supplier offerings may be transformed in their local implementation and use - and how this may feed into further technical advance.



User representation 



In designing an artefact some model (which may be more or less generic or specific) is needed of the anticipated user and use.  In this sense the SLIM project took the view that artefacts embody a representation  or a hypothesis about the user . The supplier also needs to convince potential users that it will meet their particular purposes to demonstrate, and increase, the value of an artefact to potential users. An important design dilemma surrounds how far to attempt to build specific user representations into designed artefacts. Such a move may be sought to increase their value to particular users.  However it may of course also run the risk:

i) 	of failing accurately to capture target user requirements

ii) 	of excluding other potential users whose circumstances and requirements are somewhat different

These factors may mandate in favour of adopting more generic design approaches.



Appropriation 



This concept, which emerged from work into the consumption of media in domestic and non-work settings, highlights the interpretive flexibility  of artefacts as they are adopted and consumed within particular local settings.  It highlights the degrees of freedom remaining to users, exercising choices, not only in the selection and local deployment of artefacts and in how they are integrated within local social settings, but further the active role of the user in giving meaning to artefacts in this process.  These discussions also emphasise the importance of the symbolic, as well as functional aspects of artefacts, which had been often overlooked.



Innofusion 



Whilst 'linear models' saw innovation as restricted to initial product design and development and followed by the diffusion of stable artefacts, Fleck's (1988) concept of 'innofusion' recognises that innovation continues in the implementation and use of an artefact.  It highlights the often contradictory processes whereby generic supplier offerings may be adapted to the specificities of user requirements.  In the struggle to get artefacts to work in particular local settings, often non-specialist 'end-users' as well as engineers from supplier and user organisation are forced to work together to get systems to work and be useful in particular local circumstances.  In this process generic technologies are adapted to local contingencies and purposes and may be re-invented and may thus provide a source of innovations that can be fed back to future technological supply.



c)	Social Learning and Social Learning in Multimedia



The concept of 'social learning' was advanced by Rip et al. (1995) to explicate the detailed processes whereby advanced technologies are developed and taken up within society. Social learning encompasses the complex processes of negotiation and flows of knowledge between different social actors and groups about technologies and their uses as generic technical capacities are "domesticated" - selectively taken up and adapted to particular contexts and appropriated by users to meet existing and emergent social needs. 



The focus on social learning brings a particular concern with the supplier-user interface - in other words with suppliers' attempts to build representations of current and future users into their offerings, and the responses of various 'actual' users to these offerings. However social learning is not restricted to this 'learning economy' of supplier-user interaction around the design and appropriation of artefacts, but also encompasses the activity of public policymakers, as well as promoters and other players in civil society in setting the 'rules of the game'. This 'learning by regulating' (Sørensen 1997) includes the attempts by policymakers to find mechanisms of influence and control that are appropriate to this evolving sociotechnical terrain. 



An important element of social learning around multimedia springs from the plethora of multimedia experiments, feasibility studies and pilots launched in most developed (and many developing) countries worldwide as part of 'Information Society' initiatives, together with a host of commercial initiatives and trials.  There are important commonalities between these different types of initiatives - particularly in relation to social learning (In the remainder of this paper we refer to these collectively by the term multimedia experiment). However, in many de facto trials and experiments it seems that the lessons are not always being systematically sought or communicated. As a result, it seems, some lessons have to be learnt time and time again.



Collaboration and linkages are key to social learning. In addition, at the level of multimedia experiments, a crucial component of social learning involves 'learning by doing'.   Social learning thus starts with the ways in which players with complementary capabilities and domains of experience and expertise, work together in resolving the issues surrounding the development and appropriation of new technology-based products and services.  However for such localised learning to contribute to wider social learning, what has been learnt must be communicated and applied more widely. This raises a set of related questions about how best to communicate and apply the experiences of multimedia trials.   Many of the substantive outputs from a trial may be highly specific to particular players and settings, and hard to generalise.�  The most important lessons may be about the process of building technologies and institutions - again raising questions about how to apply particular experiences more broadly.�  However, the lessons may be hard to formalise in a way that allows their broader communication.  We return to these issues below.



Social learning thus draws our attention to mechanisms for generating, developing, and exchanging knowledge - and in particular the formal and informal networks linking together constellations of players involved in technology development and use.  It highlights the role of key intermediaries in building these constellations and in enabling social learning.



Different types of Social Learning



The idea of social learning highlights reflexive processes, regarding both the ways in which the players themselves are changing their strategies in the light of particular experiences (which are articulated into new models and programmes of multimedia innovation) and the possibility that social science research can help us understand how better to organise this learning.  Developing this, we can distinguish two broad types of social learning.  First the de facto social learning processes, not necessarily conscious, revealed by the societal appropriation of technology. In addition to such (what could be termed) 'weak' social learning we can flag the potential for 'strong' social learning in which lessons from particular experiences are more systematically addressed and purposively applied.� 



Sørensen (1998) has identified opportunities for Social Learning in a range of different activities:

	by imitating

	by assimilating

	by doing

	by experimenting

	by trial and error

	by conflicting

	by scaling

	by struggling

	by using

	by participating



This list could be expanded, for example by including also: 

	by failing

	by abstaining 	(eg exit - or conditional exit - waiting for 

			the technology to mature)



It is clear that Social Learning may take place in different ways and at various different levels - of which we can pick out three in particular:

technology regimes - learning by regulating

the learning economy

appropriation



The latter two have already been discussed (in sub-section b above); we return to them below in the discussion of intermediaries and different kinds of multimedia constellations.



Technology Regimes - Learning by Regulating



We point to social learning processes (described by Sørensen as learning by regulating) in the development of 'technology regimes' - visions and sets of rules that help to shape the ways in which new technologies are developed and applied.  There are (at least) two generic types of learning by regulating: first (and conceptually precedent) is the creation of mobilising metaphors and visions which inspire the development of new technological systems�; second is closer to the more conventional use of the term regulation in the sense of setting the rules of the game, including the activities of public regulators, (including legislators, promoters and other policymakers) and other players (including pundits, and the activities of major industry and technology players).  This includes (but is not restricted to) explicit types of regulation about legal and policy issues, such as: intellectual property and its enforcement (i.e. through charging systems); privacy and data security; decency, fraud and problems of policing cyber-society.  



3) 	General Findings - Social Learning in Multimedia



In this section we identify a number of general findings about the nature of the innovation process with multimedia.  Findings specifically related to the conduct and outcomes of multimedia experiments and trials are discussed in section 4.



a)	The key role of intermediaries  and constellations



We have already noted the importance of collaboration and exchange to developments in multimedia products and services.  We further suggest that Multimedia applications typically emerge through the activities of socio-technical constellations involving an often dispersed network of players who may be more or less directly linked together. �  Our empirical studies point to two particular types of socio-technical constellation:

*	in application development - in the learning economy - involving suppliers and intermediate users 

*	appropriation constellations/constituencies - often dealing with largely standard technological offerings

These groupings typically emerge around the activities of one or more intermediaries.  Let us explore these in turn.



The importance of intermediaries



The concept of intermediary arises from recognition that technology applications do not arise unproblematically from the emergence of supplier offerings already articulated towards the expressed and nascent requirements of current and future 'users'.  Multimedia products require diverse resources and diverse kinds of knowledge: about the technology infrastructure, about graphics and presentation of information, about the user context.  Multimedia developments typically involve more or less formalised coalitions of players rather than single organisations. As a result there must be a flow of knowledge and ideas between diverse players involved in supply and use.  In certain circumstances this interaction may be mediated primarily through the artefact - and its rejection or uptake by the user.  However, there will more often be an active intermediation process - with certain players acting to bridge the various domains of development and use. 



Intermediaries and Constellations in Application Development.  



Multimedia applications often, indeed typically, emerge at the interface between organisations with very different commitments (goals, expertise, networks).  This is because the viability of a product (eg a new delivery system) may depend upon the availability of programmes (content) to run upon it, as well as the ability of different technology offerings to work together.  Pressures for collaboration are rooted in the incompleteness of information available to individual players, as well as economic considerations (cost sharing; uncertainty reduction).



One observation, that we explore further in section 4, concerns the rather marked absence of constellations directly bringing together final-users as well as supply-side players. 



Appropriation Constellations



A number of the social experiments and trials revolve around the role of certain appropriation intermediaries as key points of interface between potential users and new multimedia products and services.  They may play a particular role in configuring ICT component technologies and systems towards particular potential user constituencies.� Examples here are CCIS and cybercafe managers.   Significantly, many of these are dealing with largely standardised technology components and systems (eg the world-wide web).  Their key role may be in acting as a point of access for users to new supplier offerings, promoting and channeling the appropriation process.



The appropriation intermediary may thus play a crucial role in bridging the gap between 'generic' supplier offerings and consumers' perceptions of what they want to buy/use, which may not mesh together.  Thus the cybercafe managers provide a commercially viable service not only by sharing the purchase costs and risks between multiple consumers but also, partly, by transferring products from one context to a more accessible one, increasing their perceived relevance and value to the customer. Thus, cybercafe managers can be seen to act as important gatekeepers and brokers in the appropriation of multimedia in entertainment and other everyday activities.  In seeking to maintain the attractiveness of their cafes and bring in customers they creatively deploy knowledges of both supplier offerings and user expectations and culture.   They review products coming on to the market, select them and install them locally.  For the customer this reduces 'search costs' (as well as reducing the risks and uncertainty of purchases).  In addition by installing it and going through the learning curve of set-up and use the manager helps reduce the barriers to access for the consumer. 



One key issue for industry strategy and public policy might surround the contribution of appropriation intermediaries towards innofusion goals, and the feedback of appropriation experiences to future supply. For example, in Japan, Sony utilised feedback from consumer electronic stores to gain insights into their newly launched CD-I products (Collinson).  It might be of interest to identify other effective, but low cost channels for such feedback in relation to multimedia offerings (which might merit appropriate public policy support if the circumstances did not favour voluntary participation).



b)	Motives for collaboration and social learning



Having first identified the importance of intermediaries and collaborative networks to the development and appropriation of multimedia, the question arises of what factors promote this kind of  exchange, and how such social learning is influenced by the local setting?  



Put simply, social learning takes place where it is in the interests of players to collaborate and exchange information. Learning in this sense involves linking players across socio-technical space (i.e. from different industrial cultures, or between supplier and user communities).  This involves them in costs and commitments (as well as opportunity costs from foreclosing other opportunities).  Constellations survive because the parties are motivated to take part and remain part; making the necessary investments around expectations of some benefit.  Foremost are the benefits of co-production and sharing of knowledge about multimedia development and appropriation.  Such collaboration may bring expectation of economic gain (directly or indirectly, eg through reputation building�) or reduction in costs and risks (eg from 'closure' of technological controversies; through alignment of views� and enhanced social learning).  It may be in the mutual self-interest of players in supply and consumption (especially intermediate users) to collaborate in building new markets.� However the situation of final users may be rather different to that of suppliers and intermediate users. There may be areas and players who do not experience sufficient incentives, but whose involvement may be critical (again particularly in relation to final users).  Constellations do not necessarily emerge spontaneously.  Key intermediaries may need to steer the process - and motivate the inclusion of whatever players and resources are needed. And an important role for public support is in providing the resources where these are lacking.�



c)  Stabilisation versus Dynamism



An important set of issues in relation to multimedia innovation in general, and multimedia experiments in particular concerns the potentially competing requirements of stabilisation and dynamism of a technology. When we consider a particular stage in the development of an artefact we can identify two potential vectors for its further evolution: 

In particular we can distinguish between technical enhancement - efforts geared around technology supply (to deepen and refine the technological knowledges underpinning artefacts) and those geared around consumption and use - the social appropriation of artefacts. These dimensions may be (to a greater or lesser extent) orthogonal, one to another.  This is shown in Figure 1 below, which highlights something of the different directions in which the innovation of an artefact can be taken.  Given that there may be a trade-off between expending effort on technical enhancement versus social appropriation we see a range of strategies. At one extreme, development of an artefact may be taken primarily towards building markets (stabilising technological development and promoting social appropriation), and at the other, consolidation of uptake and use may be set aside in favour of the further development of the state of the art of technology.  Between these lie a range of 'innofusion' paths, which involve a matching of technical potentialities with user exigencies to get a technology to work under specific user circumstances (and to some extent, .





�



Figure 1	Vectors for the further development of an artefact



The core technologies underpinning the world-wide web have enormous technical dynamism, with annual new launches of new versions, and ever-shortening product cycles such that the industry considers 2 - 5 year old offerings as obsolete.  The timeframes of technical development in the industry seem to outstrip those of social appropriation.  As a result users who have invested in learning and becoming familiar with - which imposes new uncertainties and learning costs (for example about how to operate the user interface and how to navigate uncertain information terrains) which can present a considerable obstacle, particularly to less technologically confident and committed groups.  This is one of the reasons why many of these technologies have not yet become fully 'transparent' and normalised in social life� in the way that has been observed with other ICT artefacts such as the telephone, the Video Cassette Recorder, the fax, the mobile phone.



Sketching these dimensions raises questions about whether they are indeed orthogonal and multimedia projects are subject to limited degrees of freedom - or whether there are strategies for expanding the degrees of freedom for learning and innovation. For example the emergence of interoperability standards, and the development of 'architectural technologies' (offering longitudinal compatibility between different generations of technological artefacts) may allow a supplier to innovate some elements whilst keeping the product compatible with other elements (eg the existing installed based of applications and software).  On the other hand interoperability is rarely seamless - despite claimed compatibility between offerings.



This does however point to important possibilities for mass customisation  with multimedia products and services involving generic offerings, which the user or even the supplier can customise towards particular individual or market niche requirements.



Scale Effects



One consideration that follows on from this concerns 'scale effects'.  Social learning suggests that most developments will follow the innofusion model.



Innofusion processes, as described by Fleck, will tend to lead to a patchwork of more or less unique configurations. Fleck describes the way in which generic supplier offerings are adapted (in the implementation process) to the specific local circumstances of particular (in this case industrial) users of technology.  Work on industrial automation suggests the possibility of the further uptake of local innovations, and their incorporation into future technological supply. This model provides us with an adequate account of the emergence of unique technological configurations and their extension into niche-specific offerings.  This is highly relevant to the industrial application of technologies.  It can be extended readily to understanding the development of firm- and niche-specific multimedia applications (eg Business Services), where there are direct linkages between suppliers and users. 



This innofusion model allows for the emergence of de facto, industry standards.  However the outcome would be an extremely heterogeneous technology infrastructure through the crystallisation of particular configurations in the course of the further technical innovation and social appropriation of artefacts across a range of settings.



This would constitute a very uneven and fragmented market for complementary products. We see this already in the problem presented to information service/application providers of supporting a plethora of standards and platform capabilities.�



One commercial and public policy consideration emerging from consideration of scale effects is that different components of the multimedia system may be subject to different exigencies and requirements.  The development of a mass information market may call for stabilisation and concertation of the technology infrastructure - and in particular the user interface. Optimising technological innovation in the multimedia platform may be best served by innofusion.





4)	Social learning in Multimedia trials and experiments



a) The Experimental Character of Multimedia Trials and Experiments



A plethora of technical feasibility studies, formalised 'social experiments' and commercial trials have been launched in relation to multimedia products and services.  We refer to these generically as Multimedia experiments.  

 

Not all multimedia initiatives are set up with the explicit objectives of learning. However, we argue that Multimedia development and domestication is experimental even where it is not intended to be so, insofar as trials and pilots inevitably involve a process of negotiation of the potentialities of new multimedia technology between suppliers and potential users (or their proxies).  The experimental nature of multimedia development is thus a product of the uncertainties surrounding multimedia development and appropriation amongst a range of players (some of whom - eg future users - do not yet 'exist'). 



This does not imply that organised trials and in particular user-involvement initiatives are the only means of carrying out such experimentation (or indeed that such experiments are always needed or necessarily the most effective).  Every multimedia development and appropriation is in some sense an experiment - there is a chaotic element to these developments involving a degree of irreducible unpredictability.



b) Different kinds of Multimedia Experiment: 

Mode of Experimentation and Mode of Control



The SLIM project has investigated a wide range of different multimedia trials across three broad application areas (Education; Public Administration/Information Systems; Cultural products). An important empirical variable between cases concerned their location on a spectrum between the Mode of Experimentation and the Mode of Control.  This relates to the level of open-ness of the project to wider participation in the project and regarding its goals.  In the node of control, typically, there may be an attempt to define the goals and expected outcomes of a project rather precisely; to prescribe who will participate in development decisions and the resources used. In the mode of experimentation, there is scope for a more open learning process, with greater open-ness to other participants and agendas. The benefit of the mode of experimentation is a greater willingness to change direction and approach in the light of experience; the 'down-side' may be uncertainty and loss of predictability and control over the direction and outcomes of a project.



Control is of course a question about WHO is seeking to exercise control and over what issues. Figure 2 seeks to clarify the contrast between experiments and trials which are established under the mode of experimentation and the mode of control - distinguished in terms of the level of control over goals and learning. It seeks to relate these differences in control and open-ness along two key dimensions: first the range of players involved and second the extent of their involvement in the various stages of project development.  In other words, in the mode of control, control over the project is narrowly restricted (eg to a narrow technical or managerial group), and broader arrays of users are doubly excluded - both by not being party to the experiment and because the key design decisions have been taken prior to the roll-out and use of the system.  This exclusion and preclusion is less clear in the mode of experimentation.



Another immediate empirical observation from the cases is that there appears to be no simple relationship between mode (of experimentation or design) and the success of the project.



This reminds us of a key point in relation to social learning: that the utility of a multimedia experiment is related to the extent to which it adequately emulates broader processes of social learning - and thus allows the learning curve to be shorter or sharper.  In other words its utility needs to be examined in relation to the broader setting of sociotechnical change, and the specific challenges addressed.  We should remember that the formal conduct of the multimedia initiative - and the way its goals are initially set only forms part - and perhaps only a small part - of the domain in which multimedia is innovated and appropriated.  Other broader and more diffuse forms of social learning may take place - for example as the system is rolled out. If a project is carried forwards, the more intense forms of social learning in the course of an experiment are supplemented - and ultimately verified and built upon (or alternatively reversed and refuted) - by the more diffuse social learning across the full array of groups potentially involved, potentially extending to the different types of final user. The design and conduct of experiments thus need to be addressed against this backdrop.  The appropriateness of choices, for example between modes of experimentation and control, can be only partly assessed in the light of the experiences within a project, and ultimately depend upon the outcomes within this broader domain. Figure 2 seeks to capture this broader terrain for social learning. 



�

Figure 2.	Social Experiments and the Domain of Social Learning�





The model highlights other sites and spaces for social learning, including the Laissez-faire model - in which users draw upon existing, largely standard technological offerings.  Though excluded from prior design of these component artefacts, users are able to exercise choices in the selection and configuration of artefacts.  However there is effectively no external control over project goals and learning.  It is here that we see the particular contribution of appropriation intermediaries (such as cybercafe managers).



The model also points to other potential social learning sites. The shaded area corresponds to the classic model of Innofusion across the nexus between developers and users, with feedback from use to future supply.  It also points out the possibility of Evolutionary models in which larger numbers/wider groups of users contribute to systems building/ development.  We see an example of this in the case of DDS - Amsterdam Digital State - in which an initiative emerged through voluntary association amongst a sub-culture of technology enthusiasts who shared a view of its social application - a culture which was widened to include others as users and co-producers (for example individuals and groups putting pages onto the system).



c)  Design/Development Dilemmas 



An important set of social learning issues surround the design/development dimension of these experiments, which varies between the cases we have studied.  In general our projects have involved only modest levels of technical development activity in relation to the technology platform.  Most of the experiments addressed have been configured from largely standard technological offerings.�  There has, however, been an important local innovative effort to knit together these different technical and cultural elements into specific multimedia applications.  There are two main reasons for this.  First is the need to economise on social learning - and the availability of generic packages with facilities for customisation provide application developers with the option to leave shut certain technical 'black boxes'.  Second is the need to ensure that systems are compatible with the existing technical infrastructures and practices of, potential user communities.  There is little point in developing a sophisticated application if it cuts out may potential customers by its presumptions about what technical facilities and skills they possess.�



One notable exception in relation to the level of technical development is in the infrastructure pilots - where there has been a concern to install and test certain advanced technological capacities.  This is not to accept that multimedia experiments can ever be narrowly 'technical'; these infrastructure initiatives need some kinds of application for testing to take place.  Even though formal trials may be couched in terms of a technical feasibility study, this is likely to be the starting point for a more extended informal process of social learning around the development and use of applications that run upon the infrastructure (Jaeger, Slack and Williams 1999). 



In some of our cases the adoption of the Mode of Control for a Multimedia experiment seems to reflect the imposition of a narrow technical division of labour - particularly in projects with a stronger technical development focus.�



On the other hand, when we compare between the different integrated studies we find that the development of some of the cultural products would also seem to resemble the mode of control (for example The Nerve Centre) - at least until the final stages where attention has shifted to the dissemination and appropriation of these products. One implication is that we may need to address the different models of user representation and development that may exist between systems design discourses and cultural production processes (see Modes of Design and User Representation - below).



How much design/development



Referring again to the location of multimedia experiments within the entire domain of social  figure XX, we can see both 'stronger', more direct and deliberate forms of social learning within particular projects and 'weaker' and more diffuse social learning processes in the subsequent innofusion and appropriation of artefacts. Considering possible trade-offs between these two reveals a multiplicity of overall innovation and learning strategies.  These range between at one extreme the prior design model - which seeks to build up a comprehensive knowledge of the user setting and purposes into the designed artefact - by studying or involving particular users in artefact development, and at the other extreme the laissez faire model - where many elements of design (i.e. of component technologies) are divorced from users. Feedback by users to future supply takes the form simply of market testing - through the decision to buy or not - as users selectively appropriate largely-standardised and already-designed artefacts.



The latter model is often held out as a negative one - in which the user is subordinated to technology supply.  However, this model has also been the basis for important successes - indeed the most dynamic field of contemporary technology supply and technology appropriation - the world-wide-web/Internet largely corresponds to this model.  It is far removed from the model which sought to increase the usefulness and acceptability of ICT-based artefacts by the prior and direct user-involvement in technology design. However, in the scope afforded to intermediate and final users to actively select and configure elements to their particular purposes, in fact represents a rather clearly user-led strategy. An important feature here seems to be the existence of a sub-culture that shares a view of the usage of technology - particularly where this view turns out to be one that can be generalised to other groups.  �



How far to prefigure the user?



Following on from this, questions arise, for example, about how far experiments should attempt to build concepts of the user and uses into an application, as opposed to leaving these questions relatively unconstrained. The former may have the advantage of increasing the utility of the application, and making these inscribed utilities and their advantages more apparent to potential future users. On the other hand it runs a greater risk of incorrectly anticipating the kinds of use that will ultimately prevail, and thus constraining the ability of future users to realise their objectives. Indeed it may be more feasible to enroll potential customers to buy-in to applications which are closer to their immediate perceptions of their current needs and how technology might fulfill them.  There is thus a dilemma about how far to prefigure the user in systems development - but the above considerations suggest that there are risks in trying to foreclose user choice, and in trying to move too far beyond current practices and models. � This suggests that the most flexible approach might be to keep supplier offerings generic and provide for the active role of local appropriation players in configuring and adapting them to their purposes.



Modes of Design and User Representation



Some important differences, as well as similarities, can be noted between cultural products and our other integrated study areas (education and digital cities) in terms of user representation and broader social learning processes.  To capture these we found it useful to draw a distinction between two possible models for user representation and design. The first is rooted in computer system design traditions and stresses the Accountability of the designer to the user (where it has an inclusive approach, targeted towards the full range of different user constituencies).  In this model, good design is design which meets user specifications - a model which reaches its zenith in Structured Systems Design Methodologies.  Its ultimate is a system that fully meets the users' perceived needs. The second, rooted in models of artistic activity, sees design in terms of Creativity, and valorises Authorship.  In this context the designer is given leave, based on internalised representations of users, to construct new concepts of use - to reconstruct the user - within the bounds of what particular users will find acceptable/attractive.  The ideal type is a system which enchants the user.  The creativity design mode would seem to be more typical of many kinds of cultural products - eg the Nerve Centre or games design, whilst the accountability model is more representative of the mainstream of systems engineering and functional IT applications within organisations. However, making such a dichotomy immediately draws our attention to similarities between cultural and other products - for example, Hollywood films are now put through increasingly formalised market testing before release, and there are attempts to change teaching methods of computer system designers to enhance creativity.



d) Exploitation and Transferability of Results



We have argued that social learning involves much more than individual learning. In particular it involves the wider communication of findings and their translation to make them applicable in other contexts!  Social learning to be relevant has to involve some 'change of state' or practice - to mobilise (or stabilise) a development. Transferability is by this definition crucial for social learning. Particular experiences need to be carried forward and communicated more widely. This raises questions about what structures exist for this learning to go on? 



This has very immediate policy implications. However, the commendable desire of project funders to ensure that multimedia experiments and trials do lead to useful outcomes, and can be more generally applied, seems often to have had the unhelpful consequence of promoting a search for concrete 'deliverables', and in particular channeling expectations towards the idea that the transferability of project outcomes will be through the wider dissemination and use of artefacts.�  However this is but one of a number of potential outcomes from a trial - and is not necessarily the most significant transferable element.  Equally important outcomes, potentially, are the development of specific social relationships amongst diverse players involved in technology development and use, and knowledges of the processes of developing these relationships and technologies.  



Some areas of national and European technology policy have begun to address this - particularly regarding support for collaboration between ICT suppliers and commercial user organisations in the development of ICT applications, reflecting recognition of the importance of such linkages in the learning economy.  However these broader types of outcome have not always been fully recognised by technology policies and strategies. They also present particular difficulties for wider transferability and exploitation. Public policy and RTD and exploitation strategies need to be designed around the social learning and innovation exigencies of particular application fields.





Artefacts



Many pilots and trials have sought to develop new multimedia artefacts.  This is partly because they may be funded under RTD programmes (particularly in relation to the European Community). In addition, there may be a tendency for funders to seek to fund novel elements - and a tendency to see novelty in terms of technical novelty.  As a result many projects seek to utilise or carry forwards state of the art technology in a way that may be out of alignment with market opportunities (based on the skills and equipment possessed by potential users.



Either way, the idea of developing a new multimedia artefact holds out the prospect of the wider dissemination of the product or service - offering an apparently clear and self-evident metaphor for the exploitation process, and one that contains within itself the promise of social benefits and economic gain.  However, a brief examination shows that such a linear exploitation trajectory is more the exception than the rule.  For  start, the costs of commercial development, even where technical innovation has been successful, are enormous. For example the costs of roll-out and commercial launch of new, mass market platforms are probably an order of magnitude higher than the technical development costs, and are only likely to be supportable by the very largest global players. These problems equally apply to the development of content, which is also expensive (and Preston [1999] notes the difficulty to get public support for content development - and further highlights the difficulty in gaining the resources needed for disseminating and building markets for cultural products).



One consequence of the prevalence of the linear model is the focusing of public support for the development of artefacts, and the relatively limited availability of funding for exploitation.  RTD support tends to be finite - and there is a danger that, once a project comes to the end of the funding conveyor belt, artefacts (and, no less importantly, the expertise and relationships amongst the collaborators) may not be carried forwards. RTD projects need to have more elaborate 'exit strategies' for when public support ceases. The danger, of course, is that developers may be drawn by the availability of RTD support into the further technical development of an artefact simply by the need to find follow-on funding - and away from the social appropriation of existing offerings. Other modes of support (with larger levels and longer timescales of support) may be needed for the commercial launch and wider uptake of multimedia artefacts.  



Relationships 



One of the most valuable outcomes of a multimedia experiment or trial is its contribution to the development of specific social relationships.  The development and uptake of new multimedia products and services typically relies on the activities of a range of different players (suppliers of complementary products - eg technical components; content). An important element is the development of knowledge of other relevant players - and the building up of mutual understanding, and possibly commitments and alliances. Further exploitation of a multimedia development project may depend upon the continuation of these relationships - perhaps through a follow-on project - directed towards further 'technical' development or as part of an effort directed towards the dissemination and exploitation of a developed product. In the latter case, there may be a need to transform existing relationships.  The challenges of effective exploitation may be very different from those surrounding development.  In particular, the experience with Multimedia and other 'network technologies' involving complementary products is that the benefits of cooperation in the development phase (reduced uncertainties; shared costs) may be outweighed towards pressures for competition in the exploitation phase.�  The shifting balance between cooperative and competitive incentives represents just one way in which relationships may need to be transformed.



A critical feature in relation to social learning is that relationships with (end) users are unlikely to be transferable to other settings (either in commercial exploitation or further development).� This may partly be because user-relationships - particularly for 'end-users' - are likely to be localised (users may be drawn to take part in projects in their immediate geographical or institutional vicinity), and partly because they may be ephemeral (consumers drawn to consume particular products and services may do this as a 'one-off' and may not wish to move on to series of other projects).  �  These problems of end-user relationships do not have the same force in relation to business users of multimedia products and services - particularly larger firms whose interest in exploiting emerging new technological opportunities may motivate them to become involved as significant.  Smaller firms have experienced difficulties in this respect, as they may lack the financial and technical resources to engage the supplier community.  The failure of the 'learning economy' in this area - evidenced by the weaknesses of supplier-user links and engagement - has been addressed by public policy initiatives specifically directed to promoting such linkages and innofusion (eg in the UK and in Sweden), for example in relation to industrial ICT applications or multimedia product development. Such initiatives might usefully be extended in relation to multimedia content and service provision.  The involvement of domestic consumers and citizens 



Processual knowledge



Building and maintaining these social relationships involves the development of certain kinds of knowledge: specific sorts of knowledge (for example about the responses of users to particular offerings; about other suppliers and their offerings), and more generic knowledge about the processes involved in developing and exploiting multimedia products and services, building socio-technical constituencies etc.



Both these kinds of knowledge present transferability problems: 

i)    Some of the knowledge may be highly contingent to particular circumstances and stages of innovation; questions arise about whether and how it may be possible to from extrapolate this knowledge and apply it in other similar circumstances and more generally;

ii)  Some of the knowledge may be tacit and difficult for formalise and communicate more broadly.



The tacit and local 'stickiness' (von Hippel) of such knowledge may mean that it is difficult to disseminate much of this kind of knowledge more broadly. As a result, simple databases of multimedia experiments - though a useful resource eg in facilitating contacts - are unlikely to provide the basis for conveying these complex understandings.  In relation to such complex conceptual deliverables, a more active strategy is needed for knowledge management and building the knowledge-base.



Another key pre-requisite for further exploitation may be the existence of enduring players with the interest and capacity needed to exploit these experiences and apply these more generally.  This brings us back to some of the questions raised in previous sections about which actors can take on board the role of bringing out these lessons (of transforming this knowledge; extracting from a complex experience, particular simplifications which have wider applicability), and reinforces the point already made about the key role of intermediaries in this social learning. 



Social Learning is a multi-level game



Experiments often involve a multi-level game. Lessons can be learnt at a number of different levels. The various players involved may have a wide range of commitments and interests in a project (eg to forestall and warn-off competitors, to align expectations, to signal competences and establish a reputation as a future player in this and other markets) which may be more or less independent of what they may learn.�  And learning may take place at a number of levels - for example a supplier may genuinely be concerned to address operational problems in getting an infrastructure to work as much as in trying-out particular applications.  It is essential to stress the complexity of goals and interests against which particular projects may be developed.  (This touches upon an issue we address below about what it takes for a project to be deemed successful.)



One problem may arise, particularly in relation to public-funded experiments if the constellation and some of the key actors involved in the project exists only for the duration of the experiment.  If a project is wound-up some players may be forced to move to other areas where there is little prospect of applying their experience. This raises questions whether any of the players will be continue to have an institutional setting and motive to carry these ideas forwards subsequently.





e) Success and failure of a Multimedia Experiment



One of the implications of the social learning perspective is that attribution of 'success and failure' may be rather perilous affairs - not least because different parties are likely to have different commitments to and perspectives upon a project, and may draw different kinds of benefits and lessons (as noted above).   What may be at issue, in this respect, concerns which groups have control over the retrospective attribution of success to a project. 



However, more important from the social learning perspective is not whether a project is assessed as successful, but whether it provides for flows of information and alignments of players.  From this perspective, it is not necessary for a Multimedia experiment to proceed to roll-out/widespread use for it to make a helpful contribution to social learning. What is key, as already noted, is whether players find it in their self-interest to act as carriers of knowledge - applying or disseminating it more broadly. Some interesting questions follow on from this about how the constitution of experiments contributes to their assessment of a project and the consequent prospects for the wider application of experience obtained in a project.  This is particularly relevant to modes of public funding on a project basis - highly prevalent in relation to multimedia projects - which seem to be strongly geared towards achieving public success: in terms of fulfilling the goals set at the outset. Those involved in experiments may feel under pressure to conceal certain problems (and thus also conceal potentially valuable lessons concerning how these were addressed) in order to keep external funders confident and happy with the project.  External sponsors are likely to look for evident indicators of success in the projects they have funded - which are liable to be seen in terms of concrete deliverables.  Public (and thus politically directed) funding may thus have some unintended consequences that may impair social learning.  We may need to explore whether modes of public funding help (or inhibit) social learning and this kind of knowledge flow. In contrast, commercial players have an interest in seeking commercial advantage from particular knowledges and links obtained in a project, whatever its  outcome and may be happy to accept and draw private advantage by learning from failure. 



A general consequence of social learning - and an important feature of multimedia experiments - is that it is not possible to fully prefigure the outcomes of a project at the outset. This fact may however be in conflict with the desire of project funders to seek to establish these points in advance (reflected, for example in their preference, noted in the Education Integrated Study, for 'verification experiments' - which prove a particular possibility over 'diversification experiments', which are geared towards further elaboration of uses and applications). 



Finally, criteria for a successful outcome - and the rules of the game in innovation - may be changing. As the case of Minitel in France demonstrates (the successful promotion of widespread uptake of videotex terminals but its subsequent difficulties in adapting to the global dominance of internet standards), what is today seen as a paragon of success may tomorrow be called into question.



Unhelpful Learning Outcomes



These considerations -  the suppression or dispersal of potentially valuable experiences - point to the possibility of some unhelpful learning outcomes.  The remind us that social learning may be a contradictory and 'lumpy' process, and point to the possibility of 'unhelpful learning outcomes'. These may result from strategies of inappropriate mimicry of external examples rather than adaptation to local circumstances, for example where developers and customers become too closely committed to particular concepts of technology which may neither be feasible or appropriate. 



Survival contingencies  may have unintended and undesired consequences on the behaviour of particular actors or groups . For example, one challenge for many projects - especially those seeking state-subsidies is the need to learn to be fundable - to gain funding for the projects. However on the completion of the project there may be a need to learn to be viable (which has historically been a problem for many state-funded demonstrator projects [Jaeger, Slack and Williams 1999, Cronberg]).  One criticisms that can be made of guaranteed state funding for an experiment is that it may divert participants' attention from the need to assess and build a future market to ensure wider uptake and be commercially viable. We may need to consider how best to integrate public and commercial funding.  More generally this point brings us back to the lack of fit between modes of public funding and the dynamics and timescales of social learning.



For example the Community Information System (UK) experienced difficulties in maintaining continuous funding from external sponsors. Though it was relatively easy to get money for new project development, rather than for an ongoing service or continuing support for an existing project (particularly since an increasing proportion of central state funding is allocated, often very-competitively, on a project by project basis, as part of an attempt to improve the effectiveness of state support).  Selectors look for novelty and additionality from new services - which may force those already involve in particular experiments and services to continually recast their offerings according to the exigencies of funds being currently disbursed to obtain further funding.  There are dangers of project fatigue - where project actors have to continually reapply to do new and novel things to gain funding - and drift in goals. Moreover, social learning may only be fulfilled when a technology becomes disseminated and embedded within particular social settings.  Current modes of public technology funding may not allow for such evolution - relatively finite and project based funding  may give little scope for a project to become established, bed down and provide the basis for more far-reaching societal learning process.



e)  The involvement of final users



A rather striking and surprising finding concerns the marked absence of constellations directly bringing together end-users as well as supply-side players.�  It remains the case that the involvement of proxies for the final user remains the dominant approach in many experiments, such as large scale delivery system and application development.  We can relate this to the difficulties of end-user involvement at the earliest stages of innovation.  Experiences with user involvement in relation to industrial ICT applications show that such naive users may lack the technical skills and confidence to articulate their requirements effectively.



Commercial suppliers of course do conduct market research and acceptability testing on their products as they come near to market.  However it remains the case that such firms are likely to treat their own market research as proprietary  - commercially in confidence - and are unlikely to share this information. Sharing access to the user has been experienced as a particular problem (eg the Cambridge trial Nicolls).







5)	Some Further Conclusions, Policy Implications And Research Questions





a)	The key policy challenge concerns a double shift of focus away from technology supply and development �i) to the appropriation activities of intermediate and final users, and�ii) to the innovation of content.



b)	To the extent that the key contribution of multimedia experiments is most likely to take the form of non-material outcomes (knowledge and relationships), questions arise about how to assess in advance the likely contribution of proposed initiatives.



	Short-term 'failure' of a project is not necessarily a problem if longer-term knowledge sharing is sustained.  However some of the longer-term outcomes may be unpredictable.



c)	Intermediaries - at a number of different levels - play a key role, and one which needs to be better recognised.  



	Policies need to consider the continued existence of actors - for example upon completion of a multimedia experiment - and the provision of resources to support and motivate social learning.





� As we see below, trials are about process as much as substantive outcome.  Learning relates to both the design & application of new multimedia products/services, and the processes whereby they are developed and appropriated. Trials and experiments are a way of learning how to learn about uses/users and how to develop new Multimedia products as much as they are about what these products and services will look like.  This involves learning for example how to build constituencies of suppliers of component technologies (eg communication networks, terminals) and complementary products (particularly in relation to content); how to conduct user trials etc.

�We should not forget that social learning is expensive of time and effort; it may be frustrating - and needs to be economised on wherever feasible. This raises further important questions about how to economise on social learning - about what technological (or societal) 'black boxes' can be left shut - indeed as we see many current Multimedia experiments and trials involve rather straightforward applications of the technology, rather than high-end applications - which may, in part, reflect a concern to minimise the amount of technical innovation that triallers have to embark upon. 

�Researchers have access to particular skills and methods theories and the resources needed to develop a span of overview to develop and refine systematic understanding of social learning processes and outcomes.  However they do not have exclusive insights.  Indeed, another important knowledge source is from practice.  Certain players may have an advantageous  viewpoint - for example technology project leaders and managers with a broad span of control and action - for developing particular understanding.  

�These mobilising metaphors for technology regimes - eg Information Society; Information Superhighways - serve to organise, give direction, mobilise resources and set norms for programmes of technological change.  Often these metaphors are generic enough to be applicable in a range of situations - allow user to overlook diversity of contexts (eg Information Society from USA to Malaysia) (Dutton et al.).  This kind of regulation may involve the creation of particular kinds of poles of attraction.

�In analysing social learning with multimedia, we use the metaphor of socio-technical constellations as it more adequately conveys the idea that there may be gulfs between players with some remaining rather peripheral and loosely-connected, in preference to the more established terminology of socio-technical constituencies/systems and network /system builders, which convey a sense of closely-linked and coherently organised arrays of players with direct relationship with and commitment to particular facts and artefacts (though the latter  may be more appropriate for other technology development settings, such as RTD projects).

�To make a technology relevant and attractive to individual consumers, suppliers and intermediaries may need to configure a technology to particular local needs. They may also play a role in overcoming costs of acquisition which may impede the uptake, and thus even threaten the commercial viability of a new product.  Thus technology promoters may need to sell a product cheap to get a sufficient number of users to 'buy-in' to make a viable market - as demonstrated in a number of cases such as French Minitel. They may need to overcome 'non-cost barriers', for example to provide for (or subsidise provision of) the knowledge needed to adopt and use a product - which potential users may not wish to invest in. 

�As we saw in  the cases of ecademy and the Alcatel tele-education project [and  other cases such as the UK Videotron trial (Curry 1999)] positioning  in relation to future markets and reputation building  may be important elements behind a decision to take part in an initiative- to demonstrate an organisation's membership of an advanced technology culture and to ensure that it figures in  "know-who" - knowledge about who is who in the field

�Thus, as already noted, supply side players may be drawn to collaborate, not only to share development costs but also to control and minimise the risk of needing to write-off investments in dedicated technical elements. Such considerations are especially powerful where investments are high and path dependencies are strong - e.g. in the creation of new delivery systems and their establishment as standards 

�Such social learning between suppliers and intermediate users may be needed particularly around the creation of new markets - eg the development of new delivery systems and applications/the content and market may go in tandem.  As well as learning about other markets and different products/services it may offer insights into their mutual interdependency and opportunities for learning how to work together and build effective collaboration.  Intermediate user organisations and some large final users (eg big firms using ICT) may find advantages from early access to knowledge about developments in the field (and this is reflected for example in their widespread involvement in  alpha and beta testing on a largely voluntary basis).

�This may arise, for example, in areas of market failure in relation to certain market segments without purchasing power; general goods with high development costs. Public support may be needed to overcome such market failure.

�See Norman, D A, The invisible computer,  MIT Press, 1998

�For example digital cities and community information systems migrated up to web-based standards, but still faced problems as to which functions and which generations of browsers to support.

�NB locations on the 2 axes are indicative rather than exact.  Thus no implication is intended in the horizontal dimension in terms of the fact or sequence of involvement of different players such as intermediate or proxy users.  However there is a sense that projects which do roll-out will move from the top left to the bottom right of the picture.

� This does not mean that their application was seamless and without effort- these technologies are by no means as 'easy to use' as suppliers might have us believe - in that they can simply be plugged in and switched on.  Indeed the continued technical and commercial dynamism and turbulence surrounding the development of technical components undermines attempts to stabilise technological development.  As a result these offerings are often far from finished - particularly in relation to their interoperability.  We return to these points below in relation to standardisation. 

� As UK Bank found out to its cost when it developed an on-line banking system that could only be accessed by customers with a particular browser - that required a relatively recent and powerful personal computer.

� One example here was the Pericles public administration application - in which there was a considerable effort to develop an on-line front-end to the local authority's internal information system.  However, this was slightly exceptional. Most of the other SLIM applications studied are not so tightly geared to particular information systems and organisational practices, but are relatively stand-alone systems for information sharing.

�This pertains for example in relation to the raft of products around the world-wide web.  It also seems to apply, for example, to DDS - where a group of technologists shared a particular agenda and vision of how IT might be used to underpin community information exchange. There may be grounds for suggesting that such technology sub-cultures could be a more effective basis for system design as creativity than as accountability.

�SLIM research however shows that user representations often remain under-specified.  The SLIM study took the view that artefacts embody something of a hypothesis about the user - but upon examination found that these hypothesis are often unstated and poorly elaborated.  This finding presents something of a challenge to some of the presumptions that underpinned our initial conceptions of social learning.  Social learning was presumed to be important because it was necessary to adapt technology offerings to the requirements and context of specific users and uses - to build extensive knowledge about specific user contexts and purposes into multimedia offerings.  However for many kinds of application, generic interface designs (eg the Multimedia capable pc with an industry standard browser to allow use of now widely-adopted web conventions for accessing information) seem to be largely adequate!  What needs to be more specific relates largely to the Multimedia content (i.e. the content and presentation of material and services).

�Arguably, one reason for the continued attractiveness of the linear model of innovation, despite the many critiques that have been advanced, is that it seems to provide an easy way of meeting the requirement upon policymakers to demonstrate that the projects they have supported have yielded positive and relevant outcomes.

� A notable feature of the Japanese innovation system in ICTs is its use of 'controlled competition' (Fransman 1995?), in which suppliers collaborate in RTD, directed by the state, whilst competing freely - and indeed fiercely - for the market opportunities thereby created.

�This is over and above the point noted in the initial document, that commercial players are liable to maintain proprietary hold over their relationships with and knowledge of their existing users, and are unlikely to share these with other players.

�The phenomenon of 'early adopters' of technology is, of course, well known.  However relationships with and knowledge of such a technology enthusiast culture may represent a poor basis for reliable learning about future users.

�Given the dangers of premature alignment of views about a technology (see for example Howells and Hine 1993)  it could be argues that development constellations need to contain a wide variety of different groups, with their own goals and criteria for assessing success. Though the diversity of commitments and perspectives may present problems for a consortium it should not necessarily be seen as  a weakness.

�This raises a raft of questions that we are not fully able to answer - in part because our sample (though fairly large in all) had virtually no instances of such end-user involvement.  It would not be adequate to explain this solely on the grounds of 'false consciousness' (i.e. the power of misleading rhetorics about the speed and capacity of technological changes).  Instead we need to consider:

*	the advantages of economising on social learning - where it is not absolutely necessary. Indeed multimedia providers may decide to step back from the complexity of learning about the user/use and instead 'let the market decide', until at a societal level these questions gradually become resolved - by a more diffuse and less consciously directed process. 

*	the difficulties in integrating actual/potential final users into multimedia experiments may make working with complementary suppliers and intermediate users a more feasible option.

*	Suppliers do have methods of representing the user (and may be seeking to improve these) other than direct user involvement (eg market research, panels of potential users; representation by proxy by engineers etc.).  Questions arise about how adequate these methods are? It is easy to criticise such methods such - particularly if we are wanting to assess radical new multimedia applications.  However, it is more likely that multimedia products and services will evolve incrementally - and therefore could be largely captured by these methods despite their limitations.  Indeed a market driven approach might best seek to focus on areas with current evidence of demand.

*	We need to avoid the 'ethnographic fallacy' - the presumption that we need to build ever larger bodies of knowledge about specific user settings into applications - and the assumption that direct end-user involvement is the only means of doing this (for example, we know that artists and journalists are very good at anticipating the responses of their audiences - as discussed in relation to the 'Creativity' Mode of Design and User Representation)








