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SANE is a research project in the European Commission’s Fifth Framework research programme. Within the Information Society and Technologies section, SANE responds to Key Action II (New Methods of Work and Electronic Commerce). It addresses II.2 (Flexible Mobile and Remote Working Methods and Tools) as a whole, with the primary results in II.2.1 (Sustainable Workplace Design).

The objective of SANE is to enable space designers, technology developers and other professionals concerned with the workplace to move from a location centric to a location independent approach. SANE will focus on the use of new internet and mobile technology services for supporting networked communities to ensure compatible interaction styles for local, mobile and remote work area and group members.


The SANE research consortium consist of:
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· Institut Cerda
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· Institute for Human Factors and Technology Management (IAT) University of Stuttgart, Germany

· Ove Arup & Partners International

· Royal Holloway, University of London
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Executive summary

The goal of SANE is to develop and validate a Unified framework for workplace design, based on the basic assumption that workplace design processes need to consider interrelations between human perspectives, spatial perspectives, and technology perspectives – the latter being elaborated in the present deliverable.

Workplace usage and workplace design rely heavily on the introduction and use of information- and communication technologies. The introduction of technologies is not, however, a process where one technology is introduced (or replaces another) in a friction-free way. The introduction or implementation of technologies is influenced, or ”coloured” by numerous processes or mechanisms, producing distinctive patterns for the implemen​tation. The main goal of the present deliverable is to expose such mechanisms.

Based on experiences from the SANE validation exercises, as well as current research literature, the concepts of technologies, functionalities and functionality sets have been elaborated. Further, the concept of mechanisms have been formalised, and a number of patterns and mechanisms have been identified. These mechanisms are formulated at a certain level of generality, so they can illuminate and inform other introduction processes. The elaboration of these mechanisms is thus a way of addressing the interface requirements between functionality sets, people and places. 

Descriptions of regularities or mechanisms are subsequently ”translated” into guidelines and questions for technology implementation, by addressing normative sets for wanted behaviour and for acceptable introduction methods, together with an elaboration of the boundary conditions for when mechanisms apply. 

1. Introduction

Every year, many thousand technological innovations are developed and presented to potential users and user organisations. Some of the innovations succeed, whereas many of them fail or turn to irrelevance. Irrespective of their eventual success, this stream of innovations continuously changes the environment of the user organisations.

A proper use of state-of-the-art technologies is instrumental for keeping abreast in a competitive environment. The use of technologies is not, however, simply a “technical” issue. Proper use is developed in an organisational setting, where technologies interface in a closely interlinked process with organisational tasks, user competences, and characteristics of the organisation and its environments – as is demonstrated in the development of the Unified framework.

Neither is the introduction of technologies in an organisational setting a simple, mechanical task. Technology introduction processes engage and encounter a large number of processes for acceptance, rejection and change – processes typically with a longer time perspectives, involving a larger number of factors external to the singular user organisations.

The goal of this deliverable is to develop a theoretically based understanding for technology introduction. The approach chosen is through an identification of generic mechanisms that can be used to explain complex social phenomena such as technology introduction in organisational settings. An initial definition of mechanisms is “frequently occurring and easily recognizable causal patterns”, as can be exemplified through the observation of the “attraction of likes ”. This observation – or this mechanism – may be used to explain behaviour where likes flock together. The identification of this mechanism may also sensitise observers for patterns of likes seeking each other’s company.

Mechanisms, in this sense of the word, are at an intermediate level between laws and descriptions. They may be generalised to a large number of settings, but will not be found, or will not be active in all settings. Further, the mechanisms identified have to be at a certain level of generality to be able to explain, and – consequently – to inform introduction and implementation processes. 

Description of SANE

SANE is a multi-disciplinary research project, investigating current and future work practices and workplaces in the new economy. The main aims of SANE are to develop and validate a unified framework for the design of sustainable workplaces to support knowledge workers in a variety of team structures and workplaces. The multi-disciplinary framework will empower distributed organisations to take account of location independent computing and ubiquitous networking to ensure compatible interaction styles for local, mobile and remote team members. 

Technology introduction and use has a central role in the development and functioning of workplaces, hence a theoretically based understanding of technology introduction and use is instrumental in the formulation of the Unified framework.

The formulation of mechanisms and questions is getting key dimensions and interrelations from configuration methodology and the conceptual model, and is providing a more detailed breakdown or ”translation” of key dimensions and interrelations to feed into the consulting strategy. The main goal of this deliverable, however, is to describe interface require​ments for technology introduction in organisational environments, it is not directly about designing workplaces, even though such technology intro​duction is usually done at the time when workplaces are being designed. 
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Figure 1: General structure of the Unified framework,  

Structure of D9

Chapter 2 describes the key research question – how technologies are introduced in an organisational setting, followed by a survey in chapter 3 of the SANE Unified framework. An important source of data for the formulation of mechanisms has been the validation exercises. In chapter 4, selected examples of technology introduction within the project are described, before the formal elaboration of concepts for describing technology implementation and mechanisms for acceptance, rejection and change of technologies in an organisational setting are given in chapter 5. Chapter 6 elaborates the mechanisms identified, whereas chapter 7 addresses the question of how to turn observed patterns and mechanisms into guidelines and checklists for technology introduction. 

In chapter 8, the discussion of mechanisms and questions for implementation is taken outside the technology domain, and finally, lessons learned, and implications for technology providers are summarised in chapter 9. 

 Section one – The Unified framework


2. Technology introduction in an organisational setting

“The role of technologies in organisational change can be seen as a tool to allow but also to constrain transformation.” 

(Buser and Koch 2001).

Technology diffusion and technology introduction
There are many steps for any new technology to go from being an idea in a laboratory, and being brought to the market, until the deployment in an end-user organisation, and its ultimate phasing out of use – each of these steps having their own characteristics. The focus in this deliverable is on the processes of technology introduction in the end-user organisations, the locus where technologies (or functions and functionality sets – see later) are deployed by users in work settings, for work-related processes. This is also the application area for the Unified framework.

Conceptualising technologies and their impacts

Although the term “technology” may seem rather self-explanatory, it refers to a multitude of concepts and meanings with widely diverging scope and content, including artefacts and systems of artefacts developed with practical usage in mind (to distinguish technologies from e.g. pieces of art). Further, the term “technology” refers to knowledge and protocols for use, and the practices or activities related to artefacts. As described in D21, some examples of meaning relevant for the present discussion would be

· a technical artefact, with or without a precise mode of operation and relations to other artefacts or systems, i.e. a personal computer as it appears in its box, a printer, a telephone headset, a CD ROM etc.

· a system of artefacts and structural arrangements presumed to make the sum of the components behave in ways useful for human purposes, e.g. a set of networked computers or telephones; the Internet, a modern car etc.

· a rule, protocol, instruction or other immaterial “structural” arrangement to specify or implement a certain functionality, i.e. ability to operate in a designated way; i.e. a computer program, a communications protocol, a database, an application etc.

· activities of humans set up to behave around technical systems in purposeful ways, e.g. a modern bank, a net shop, an electronic mail service, and the knowledge and skills necessary to perform these activities.

A more precise approach to describing technologies through the concepts of functionalities and functionality sets is presented in chapter five.

As will be discussed in chapter six, technologies may impact organisations in quite different ways. It seems necessary, however to introduce some general thought-figures for the impact of technologies in an organisation.

Criticism of the idea of technological determinism

It can be argued that a dominant “common sense” way of thinking about technologies may be called technological determinism – the idea that technologies constitute the dominant sources of change, and that there is a one-way relationship between technologies, usages, and what typically is called consequences of these technologies (see Smith and Marx, 1994).

Several empirical studies illustrate how technologies and their “consequences” depend on the social system within which they are developed and introduced. Cultural, economical, political and organisational factors have been recognized as crucial for development of certain technologies, and how they are used. Workplace-studies in this tradition have, for instance, showed how the effect of ICT in organisations rests on managerial objectives, as well labour regulation and local interpretations (Daft, 2001). In general the process of adoption (or shaping) of technologies has focussed on at least three different stages: 

1. Conception, intervention, development, design 

2. Marketing

3. Appropriation 

Thus, most studies of implementation of ICT in organisations have moved away from simplistic studies of “effects of technologies” towards a broader theoretical framework where the technology and its social consequences is seen as dependent on the particular social context wherein it is applied. Hence any indication of potential implications or impacts will only be tentative.

Unforeseen implications 

“Unforeseen implications” is another influential perspective on technologies in use. This perspective acknowledges that technologies get their “consequences” through usage in specific organisational settings, but focus has changed from the intended aspects of technologies – what they were introduced in order to achieve – to the aspects that “came into being”. One example is SMS on the cellular phone, which rapidly has developed into a major communication channel for young people. 

It has been argued that studies of implications or consequences of technologies only can be studied in retrospect, since there is a large, undecided and open-ended set of arenas where the alleged consequences may occur (Elster, 1983). The perspective of unforeseen implications may, however, also be taken as a methodological precaution against a rationalistic assumption that technologies primarily get their implications or relevance in the areas of their intended use.

Affordances for action

Criticism of the idea of technological determinism may easily lead to the opposite position, that any technology may be used in an arbitrary way in any given setting. This position undervalues the recognition of technologies as artefacts developed for certain purposes, as expressed in the saying that “for a man with a hammer, every problem looks as a nail”.

The concept of technological affordances has been elaborated by Gaver (1991), as a way of “focussing on the strengths and weaknesses of technologies with respect to the possibilities they offer the people that might use them”. 

According to Hutchby (2001), physical objects have affordances that facilitate certain actions, impede others, whereas they can neither impose nor prohibit certain actions. The concept of affordances has thereby been developed as a way of avoiding both technological determinism and the idea of technologies as tabula rasa, the idea that technologies can be used as neutral instruments. Instead, it can be argued that the perspective of affordances represents a form of “soft technological determinism”.

Criticism and modifications have been raised against the concept of affordances along several lines; Firstly, that the capabilities of technologies cannot be entirely distinguished from how we talk about them, since technologies – and actions – are embedded in interpretive frameworks. Secondly, that the concept of affordances does not recognise in sufficient detail that the (potential) users have quite different proficiencies or competences for deploying the affordances the technologies offer (Bakke and Yttri, 2003). In spite of these criticisms, the perspective remains fruitful as a way of acknowledging the capacities and limitations of technologies for supporting actions.

Technologies as new environments for action

The concept of affordances refers primarily to the functional or utilitarian aspects of technologies – as seen from the perspective of technology, pointing towards the user and his or her usage situations. An extension of this perspective is to see the introduction of technologies into a usage setting as the establishment of new environments for action. This new environment for action will not only have functional qualities: there will also be aesthetic and normative aspects associated to new technologies, as may be illustrated by the status provided by having the latest version of a mobile phone, or a Personal digital assistant (PDA). 

To see technologies as new environments for action strengthens the need for focussing on the interpretive aspects of technologies, relating to how the technologies in question fit into interpretive frameworks.

Human, organisational and spatial implications 

Technologies help constitute environments for action, where certain actions become possible or facilitated, other actions become less probable and less relevant, and whereby technologies can have certain potential human, organisational and spatial implications. 

Because of the variety of artefacts that may be subsumed under the concept of “technology”, any indications of potential implications have to be at a disaggregated level, since different technologies will have different potential impacts or implications in different contexts. User studies demonstrate clearly how seemingly the “same” technology or artefact may be deployed in radically different ways in different settings, and therefore with radically different impacts. 

It is not trivial to decide which technologies to consider for impacts or implications. There is a large number of technologies that never gets as significant a user base or market share as to get any impacts at all, and there are even more examples of technologies that are developed, but never reach the market.

Although there is a high degree of uncertainty regarding the potential impacts of technologies, it is nevertheless useful to consider potential implications of technologies: Technologies are introduced in user settings in order to be deployed, and they do not constitute neutral elements in the work place. In addition to empirical studies of technology usage, scenario writing may have an important role in assessing potential impacts of technologies.

Technology introduction as organisational development 
The concept of technology introduction is based on the premise that it is already known which (new) technology is to be introduced into an organisation. This decision with respect to technology selection is one of the basic strategic decisions a company faces with respect to the management of technologies (according to Brodbeck (1998), the other two being sourcing and externalisation). The selection of technologies is typically based on their relevance for the organisation’s operations. The relevance is determined in relation to the value chain of that organisation, which in itself requires for example the analysis of the firm’s infrastructure and consideration of the human resource management function (see Porter, 1985). Furthermore, as Dyson (1996) points out, “the basic business perspective is on application utility”, which in turn requires elaborating the benefits of technology introduction along the value chain. 

[image: image5.png]=
Sl e o sy
=" software Enginering Insttute

The Technology Transition Model (TXM):
The Eight Major Activities in an Introduction
Project

first cut “to be" process.

whole and adoption
Sponsor i mateas -
ship steaty .
solutionis)
B /—\
team tailoring” Roll out
charter, solution(s) solution(s) /77
o G} @ twsors
Baseline usiors, captured
current tailoring analyzed
tochnology  \_state (3 Strtegies
solac improved
salocied artifacts. organizational
tochnolo
introduction
10 next
ntroducton’

problem




Figure 2: The Technology Transition Model (Source: Forrester, 2000)

Depending on the complexity, scope and impact of the technology selected different approaches and process models for introducing technology can be identified in literature. Christensen (1997) for example draws for example on technology life cycles, substitution scenarios and disruptive technology changes for explaining the issues around technology introduction in companies and interprets them as the innovator’s dilemma. 

Another approach to technology introduction refers rather to the organisational and procedural side. One example for this aspect of technology introduction is the technology transition model by Forrester (2000) depicted in the figure above (cf. also the stage-oriented model outlined in chapter 7).

In this model, Forrester stresses the need for establishing at first a team, which supports the technology selected and which is going to be in charge of technology introduction. This reflects the idea of process ownership and implicitly draws on potential flaws of technology introduction relating to delays and anonymous responsibility. Another important aspect of this model relates to the staggered roll out of the technology, requiring piloting and testing before full roll out. This points towards the potential impact of the circumstantial situation and the particular requirements posed by the intended area of application.

The results of this process do no not relate only to the successful technology introduction, but as Forrester explicitly stresses, a major result of technology introduction processes is the learning that takes place by carrying out these processes. Each iteration of such a “circular” introduction process leads to a refined version of this very same process. The refinement might of course relate to the nature of the technology which has been introduced, however since it is the generic process which is to be refined, it is most likely that the most significant learning takes place with respect to the organisational needs, circumstances and peculiarities. This effect will be described in chapter six relating to mechanisms, the “frequently occurring and easily recognizable causal patterns”.

However, the requirement of knowing the technology (and the extent of knowing might vary indeed) before introducing it, should not lead to the assumption, that it is the technology or its characteristics which are the exclusive factors influencing the decision making with respect to technology selection (which is different from the decision on the choice of the technology introduction process). Practical research suggests, that it is “not the technologies selected [but rather] the way the technologies are used that leads to competitive advantage” (Fisher/ Duncan Fisher, 2001).
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Figure 3: The company as a socio-technical system (Source: Bullinger/ Haner, 1999)

Consequently, for understanding technology introduction, the roles of the technology to be introduced and that of the entity into which this technology is to be introduced – the organisation – need to be considered.

Any organisation, and in particular companies, can be regarded as socio-technical systems
, where a social subsystem is interwoven with a technical subsystem. This interweaving is typically referred to as organisation, the organisation of the work within this organisation (see figure above). From this perspective it becomes clear that technology introduction cannot be dealt with independently from the technological standpoint, but only in conjunction with the user(s). Therefore, in chapter five it will be argued that it is not the technologies which need to be introduced in organisations, but rather functionalities, which represent “the possibility of purposefully applying technology elements to serve functions for carrying out (sub-) activities”. 

In fact, the interpretation of the interrelationship of technology and organisation has been undergoing significant changes, even when just considering the last two decades and the organisational paradigms propagated during this time period. The introduction of information technology into manufacturing equipment has led to flexible manufacturing techniques, through business process re-engineering the control of processes by means of information technology became feasible and further on information and communication technology opened organisations with respect to time and space dispersion, without loosing control of operations (McLoughlin, 1999 and other literature quoted there).

In any case, but particularly for technology-intensive companies, technologies that are being introduced need to be quickly and well mastered by its users and their application needs to be aligned and optimised in conjunction with the work processes (Brodbeck, 1998). The latter notion is also expressed by Brynjolfsson/ Hitt (2000) who examined the impact of IT on business performance in conjunction with organisational transformation; they state that “organisational ‘investments’ have a large influence on the value of IT investments” and they regard “organizational complements such as new business processes, new skills and new organizational and industry structures as a major driver of the contribution of IT” to business performance. The following graph depicts their findings:
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Figure 4: Beyond the Productivity Paradox (Source: Brynjolfsson & Hitt, 1998)

In a later article from the same research community, the inter-dependability and complementarity of investment in information technology, work organisation, a firm’s output and the demand of labour is shown (Bresnahan et al., 2002). This is to some extent derived from the acknowledgement that the “the internal organization of the firm is determined by the economics of information and communication” and that “these technologies will change the optimal structure of the organization” (Bresnahan et al., 2002). 

Changing the structure of the organisation does relate to technological aspects, spatial issues and of course social issues. That new technologies typically need to be interconnected with the already existing infrastructure does not represent a surprise but rather a technicality that needs to be resolved. It is by no means certain, that these interconnection issues are trivial, however these “hard” problems are more easily detectable and addressable, than the issues on the so-called “soft” side of the coin.

As important however, is the impact of technologies on spatial issues and organisational accommodation. As Pool (1983, and the literature quoted there) points out, already the introduction of the (wired) telephone into companies at the beginning of the 20th century led to a different spatial structure of the organisation in two different ways. The occurrence of the telephone was one major factor that made the high-rise architectures of buildings feasible, since it significantly reduced the amount of messengers sent among the different departments. A non-introduction of the telephone would have required a significant larger amount of staircases or elevators, which would have made these high-rise buildings economically unattractive. A second impact of the telephone relates to the growth of suburbia and to urban sprawl. Organisations were able to move out of the former expensive business districts without being completely out of touch. Pool (1983) refers to this as the choice of moving up or moving out. Similar effects can be attributed to subsequent information and communication technologies, as well as to transportation means.

A third significant impact of technology relates to the social system, particularly the communication and interaction of the member’s of the organisation and their process of task execution. As mentioned previously the paradigm of organisations with respect to technology has changed significantly. While earlier the focus was on manufacturing technologies which required different manufacturing and transformation processes, the focus in the last years has been more on information and communication technologies that ease collaboration, bridge distances and allow for organisational dispersion as well as on interface technologies that allow for improved usage and interaction of people with their contexts.

This was one motivational aspect for the selection of technologies to be considered in the technology survey (SANE Deliverable D21), their clustering according to an understanding of “layers of technology”, where information and communication technology is adapted to the requirements of workplace design is conceptualised from the very physical – cables, radio signals, etc. to the very human (cognitive, social and organisational) through the attempted hierarchy of:

a.
Network and hardware technologies focused on those that enable mobility and access to fixed computer resources;

b.
Software, including operating systems and enhancements that enable secure and flexible data transmission across various types of network;

c.
Applications, such as groupware and computer-mediated communication that are described under the general umbrella of computer supported collaborative work (CSCW);

d.
Modes of working which continue CSCW themes concerned with cooperation, communication and social/organisational impacts of the new ways of working;

e.
Workplace design which is at this point focused on the move away from location information systems which are concerned with geographical, physical dimensions of location, towards location awareness systems which aim to meet the cognitive, communication and social requirements of people engaged in collaborative activities; and

f.
Design principles for location-independent workplace taking into account emerging technologies in two key areas - location positioning systems in the office of the future, and intelligent buildings.

These different technologies and their impacts on organisations and particularly the people therein need to be considered when introducing them into these socio-technical systems. Bresnahan et al. (2002) have elaborated the impact of IT on the different aspects of organisations. Their result is depicted in the figure below:
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Figure 5: Changes in the IT market impact IT investment, work organisation and a firm’s output, which in turns affects the relative demand of skilled labour (Source: Bresnahan et al., 2000)

Information and communication technology planning, implementation and local adaptation have a central role in the development of workplaces for the new economy, since new workplaces and new ways of working both rely intimately on the use of state-of-the-art technologies (see also SANE Deliverable D3). Although distributed and nomadic work practices have long traditions, new technological solutions constitute an entirely new environment for work, allowing larger shares of the working population to work flexibly. New ways of working cannot, however, be achieved through a mechanistic introduction of information and communication technologies in an organisational setting. This supports very well the findings that information technology investments need to be accompanied by organisational change.

The introduction of technologies in an organisational setting – in particular for end-user technologies – is not a matter of a simple implementation of a pre-determined plan. Instead, technology introduction (or the introduction of functionalities and functionality sets – see chapter five) can be seen as a matter of organisation development and design (Daft, 2000 and literature quoted there). 

Therefore, user involvement and user training will be important for successful technology introduction. Technology introduction refers not only to the end-users learning to deploy the technologies in a prescribed way. The idea of a “domestication of technologies” (see chapter six on mechanisms) refers to the observed pattern that usage of technologies is not determined or finalised through the design of artefacts, or through the bringing of selected artefacts into an organisational setting (cf. Mansell and Silverstone, 1996). The end user organisations and the individual end users have great influence on whether or not to use the technologies in the prescribed way – or to use it at all. The degree of standardisation of usage represents an organisational dilemma, since strict standardisation may lead to un-planned and uncharted use of alternative tools and communication channels.

The basic question with respect to technology introduction and the impact on workplaces is that regarding the availability of appropriate equipment according to the functionalities needed considering the tasks at hand and their location. From a practical point of view Fisher/ Duncan Fisher (2001) state that “the specific type of hardware and communication lines [needed] will vary from business to business (depending on technologies available at your location, needs to integrate with existing technologies, your and your teams’ personal preferences, customer requirements, corporate mandates, and a host of other things).” 

However, introducing technology into the workplace can become lately a different task, possibly needing to consider the social subsystem more intensely than previously. Rosenberg/ Holden (2000) recognize that “the balance between the technology-oriented and people-oriented aspects of technology development and implementation is changing”. They go on to state that “Introducing technology into a working environment seems to be full of surprises. It is not easy to predict how people will use the new computerised services, how the new technology will affect established working practices, how user 'alienation' can be avoided or how we can assess the likely cost-benefit of introducing new technology.” However, justifying this position with an underestimated complexity does not lead yet to the managing this complexity. The choices with respect to interactions are increasing with the ever larger number of communication channels, being synchronous or asynchronous in nature (see figure below).
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Figure 6: Time/ Space Categories (Source: Chaffey, 1998)

Buser/ Koch (2001) referring to the aspect of organisational virtualisation state that “there is a change and enlargement of … collaboration and coordination options, although it should be noted that enterprises have been used to a broad set of cooperation- and collaboration- as well as communication-forms previously.” Also, the availability of information and communication technology might not change the work practices of the organisation and not affecting the work structure at all, or at the other extreme to reinforce them. They conclude by stating “The notion of virtualisation has clear limits in describing these changes. While there seems to be a coexistence of work forms with and without distance and time difference, little indicates that work places are about to disappear and get non- physical. There is not much mysterious or high tech about cooperating by telephone… managers also have to get a hold on fanciful new terms for new forms of rationalisation, which more represent wishful thinking that everyday life of the organisation.”

To conclude, technology introduction is a form of organisational development, but they can also introduce “rigidities “ into the organisation, since technologies are embedded in networks of technologies and practices. These rigidities are approached through an understanding of mechanisms in chapter six.

3. The SANE Unified framework

Description of the Unified framework

The development of a Unified framework for the design of sustainable workplaces is the central objective of the SANE project. This Unified Framework has been defined in SANE as a means for integrating concepts from various research domains. Rather than approaching new ways of working from a single discipline perspective, SANE develops a coherent framework relevant to both academia and industry to implement new ways of working with regard to:

· designs for physical, hybrid and virtual work place,

· communicative requirements for knowledge workers and co-ordination of inter- and intra-organisational communication, and 

· technology platforms for seamless communication.

In this approach, each research discipline is perceived as a complementary ingredient for new ways of working. The Unified framework serves as a conceptual umbrella inter-linking issues from the multitude of realms. Its core idea is to grant conceptual access to research issues and results from complementary domains. When pursuing this approach, one has to identify the pivotal concepts of each individual domain as well as to characterise the linkages. 

The basic system architecture of our proposed Unified Framework for the work place design and evaluation has three basic building layers.

Building Block 1: Single domain level

The SANE team has developed on the single domain level the:

· the Space Environment Model (SEM) developed within WP1 and described in D2&D3

· the Human Environment Model (HEM) developed within WP2 and described within D22 

· the Process and Tools Model developed within WP3 and described in D9.

Building Block 2: The conceptual level

On a conceptual level we have integrated the central concepts in the final process oriented conceptual model. Therefore we have defined consumer-producer relationships among the basic SANE concepts from the single domain level and the requirements to connect and define the interfaces between them.

The development of the configuration methodology within the Human Environment Model, while having immediate applicability within the research community, is in prototype form and is envisaged as making a substantial contribution to end-user needs after further development. The focus of the process oriented methodology within the conceptual model is to define formal descriptions of work and process patterns to analyse and evaluate the work place and the respective design behind this work place. This process oriented modelling captures the organisational and business perspective on workplace design and evaluation whereas the people oriented perspective is focuses on communication and interaction activities.

Building Block 3 - The application level

For the application and usage of single models and the conceptual level we have operationalised the model to a consulting strategy and an approach of “asking the right questions”. 

The priority of the consulting strategy was to put in place a methodology that could immediately be used by organisations making long term decisions about their workplace needs, particularly those relating to property investments. These decisions effecting the construction and location of real estate have planning horizons extending over several years. The project therefore identified the need for a tool with immediate applicability as a high priority to ensure that results from the research could have impacts in the short and medium term.

The SANE approach of “asking the right questions” was developed in the technology domain to provide a richer understanding of the processes of technology introduction, where a theoretically based understanding for technology introduction has been developed. The approach chosen is through an identification of generic mechanisms that can be used to explain complex social phenomena such as technology introduction in organisational settings. Mechanisms are here defined as “frequently occurring and easily recognizable causal patterns” that may be used to explain behaviour.

These three building blocks constitute the SANE Unified Framework for Work Place Design and Evaluation.
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Figure 7: General structure of the Unified framework
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Figure 8: The conceptual model of the Unified framework for work place design. (Copyright FAW 2002)

The priority of the consulting strategy in the Unified framework was to establish a methodology that could immediately be used by organisations, making long-term decisions about their workplace needs, particularly those relating to property investments. For the design of the physical landscape of work, the concept of workscape has been especially useful. It can be described in three parts – work settings, work arenas, work environments, and their interrelations. A work setting (such as ‘an L-shaped desk and chair’ or ‘a sofa’) cannot be judged without taking into account its surrounding context - the particular work arena (the collection of work settings which make up a coherent ‘place’ both physically and psychologically) in which the setting is located. However, the distributed workplace model describes work taking place beyond, and no longer constrained by, the context of the traditional office. Therefore, not only the work arena but also, the context of the wider work environment must also be taken into account. 

The immediate environment that the body interacts with can be described as a work setting. It is the smallest unit of analysis of an overall working environment to which some ‘use-meaning’ still applies. Work settings comprise a number of components, such as a desk, a chair, a full height partition, a medium-height screen, and so on. These are termed ‘work setting elements’. A work arena is a collection of one or more work settings that forms somewhere with the psychological status of a ‘place’ – that is, it has some meaning associated with it which would be largely shared by everyone within the culture or society using that arena. Work environments are the highest level of the physical environment which needs to be taken into account in this analysis. Examples include an office building, an airport departure terminal, a train, a city street. Physical environments also contain technology infrastructure and this is an important feature differentiating work environments. 

In contrast, whilst technological components are required at the level of the work setting and work arena, too, the trend towards mobile devices and multifunctionality means that the particular hardware and software do not need to be addressed. Just as there is no longer any need specifically to describe whether a work setting has a telephone (since mobile telephony allows telephoning to be carried out there, if necessary), so the particular type of hardware chosen to support the required virtual work setting (a laptop, a mobile phone, a PDA) does not need to be specified here.

This is any non-physical ‘space’ which can be used to facilitate work. A factor shared by most virtual environments is that they are in some way designed to facilitate communication and/or collaborative work. The relationship between virtual work settings and the other components of the workscape is not straightforward. In one view, the virtual work setting can be seen as an ‘add-on’ to the physical work setting, however, the virtual work setting may override or negate some of the characteristics of the physical work setting and work arena. 

The combination of virtual and real work settings within a work arena, located in a work environment is being described as ‘the workscape’. The concept of a workscape was initially developed by Franklin Becker and Fritz Steele in their 1995 book Workplace by Design, but is being used with a slightly different denotation here. The concept of workscape is defined and described in more detail in D3, in particular with respect to the space environment modelling. 
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Figure 9: Structure of the workscape and some examples of the components

The other main element of the Unified framework, the Configuration methodology, takes the Human Environment Model as a starting point. This model captures cases of communicative interaction by providing a dynamic representation of how two distinct categories of communication frames (human agents and resource mediators) link to form communication pathways across co-located or non co-located environments in synchronous and asynchronous spaces.

In parallel to the people oriented analyses within the SANE Human Environment the focus of the process oriented methodology is to define formal descriptions of work and process patterns to analyze and evaluate the work place and the respective design behind this work place. This process oriented modeling captures the organisational and business perspective on workplace design and evaluation whereas the people oriented perspective is focuses on communication and interaction activities.

The motivation and objective of the Human Environment model was to increase the knowledge of how people achieve mutual understanding in communication and to improve understanding of interactions in the workplace from the human environment perspective in order to design sustainable workplaces that support communication in physical, mediated and hybrid environments. 

In addition the Human Environment Framework describes the theoretical basis underpinning the dynamic relationships between the communication frames by displaying the Common Ground as a continuum extending across different types of communicative temporal and spatial locations. 
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Figure 10: The human Environment Model

For the Human Environment we need a modelling technique that can link and separate at the same time the static and dynamic aspects of the workplace by shifting the focus on either the static or the dynamic elements of the environment. More specifically, the model should be able, by following an analytical approach, to focus on the dynamics of the interactions and the communication across co-located or non co-located environments in synchronous and asynchronous spaces. Nonetheless, when the model is following a structural approach, it should be able to focus on the static aspects of the semantics of people, places, processes and technologies of the context of the communication. 

The third main element of the Unified framework, called “Asking the right questions” – elaborated in the present deliverable – provides a systematic approach for understanding and guiding technology introduction processes.

The key elements of the Unified Framework are developed in the final project deliverables; D6 providing the conceptual model, D22 providing the configuration methodology, D3 providing the consulting strategy, and the present deliverable, D9, providing an approach for ‘asking the right questions’ for analysing and guiding technology implementation processes.

Validation 

Central aspects of the Unified framework were validated in a series of validation exercises, based on a defined validation methodology and specifications of the validation exercises. The validation exercises were carried out in two cycles, through which concepts were developed and clarified, and processes and mechanisms were identified and observed – cf. the detailed treatment in D13.
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Figure 11: The validation approach

Although the goal of the validation exercises was to explore selected aspects of the Unified framework, not to validate technology introduction, the exercises provided a rich source of empirical examples as a source for theorising about technology introductions in organisational settings.

4. Examples of technology introduction within SANE

The validation exercises have been instrumental for the development of the Unified framework. The validation exercises have also provided the SANE project with a rich source of instances of technology introductions – ranging from large-scale technology suites, over experimental technological systems, to the introduction of well established, off-the-shelf technology elements. Thereby, the validation exercises have provided valuable input to the understanding of the dynamics of technology introduction in organisational settings. In the following, selected examples of technology introduction from the validation exercises will be described. The purpose of these descriptions will be to: 

a) motivate the search for mechanisms for technology introduction

b) serve as a source for the description of mechanisms

The validation exercises are described in more detail in the deliverable D13.

The introduction of an integrated technology suite

In one of the validation exercises – Telenor – the project followed the introduction of an integrated technology suite at Telenor’s new corporate headquarters. The introduction was one part of the collocation of the organisation from more than 40 addresses to a new corporate headquarter. Through the collocation/ relocation-process, the ICT solution was completely redesigned, and a uniform ICT package, called eRAF,
 was introduced to the staff (and later to the entire organisation, nationally and abroad). 

First of all, it was decided to write off the old PC-park and to acquire new computers from within a small range of allowed models. This was done in order to facilitate administration, support, and the upgrading of networks, programs etc. Further, it was decided to rely on standard, off-the-shelf technologies to ensure robustness, reliability and inter-operability both within the organisation, and in collaboration with other organisations. 

The hardware chosen was a limited to a set of three different PCs from Hewlett Packard, whereas the PC programs included Microsoft Office as the office suite, with Word, Excel, PowerPoint and Outlook as the standard elements. Additions may be made on an individual basis.

All employees were given the same voice and data functionality, with common security management, and a unified messaging system for e-mail, fax, and voice-mail.

The electronic document management system chosen is DocuLive, with the goal of managing all documents Telenor receives, produces, stores, retrieves and distributes. eRAF implements the application, provides guidelines for document handling and use of the application, as well as training for users. The intention is to rationalise document management and improve knowledge sharing.

eRAF Training develops and deploys e-Learning ICT-based training packages for all employees prior to, during and after moving in. The eLearning is a part of the effort to ensure user competence in all aspects of work in the new environment. eLearning is supplemented by class-room and other instructional instruments. eBuilding is a web-based application which is part of Telenor Real Estate Management full service concept for Fornebu, which ensures full and articulated use of all resources available in the building.

The data solution is designed to be location independent, to make it easy to work anywhere, with access to common data storage areas, and with print automatically routed to the nearest printer without regard to organisational or geographical limits. It is possible to connect to the data network through radio access (WLAN). Due to its unshielded nature, VPN have to be used to make access to the networked resources with required security. The VPN-solution is also deployed when working from home or when accessing the eRAF-network via the internet. 

The design of the eRAF solution began some two years before full rollout; hence, it would have been difficult to evoke articulate user requirements. Thus, a best effort was made from the eRAF staff to provide a functional specification on a general level, which was subsequently dissected, commented and restated in workshops with representative samples of future users and of ICT staff serving these users. The general functional specification was translated into technical specification by eRAF staff, which then undertook the laborious path towards a detailed design and a workable pilot, which met the specifications with technology available towards the end of the implementation of the pilot. 

Awareness and positioning technologies

With location-independent work, space, place and location get new meanings, as exemplified in the opening phrase in mobile phone conversations: “Where are you” seems to replace the familiar “how are you”. 

Normally location aware applications base their operation on the supposition that every user and / or relevant artefact carries an active device, which transmits signals every certain period of time. These signals are recognized by the location network, permitting it to identify the location of the user or the artefact. 

Within the project, two different location systems were deployed – one being the office positioning system at IAT’s Office Innovation Center, the other AT&T’s system for Sentient Computing.

IAT’s Office positioning system

IAT’s objectives when aiming at developing and introducing an office positioning system were: 

· identifying key issues which will have to be addressed when implementing awareness and positioning technologies in organisations;

· testing of technology to be developed; and

· to get first results on how an office positioning system might be integrated in existing work processes.

When demonstrating the first prototype of the Office positioning system in IATs validation site, the Office Innovation Center in Stuttgart, people working at the site where both very interested and simultaneously at unease by the functionalities the systems offers. The fact that the office positioning system allows surveillance of employees has been subject of various discussions among the parties involved (SANE Deliverable D13). Half in a joking half in a serious manner comments relating to Orwell´s 1984 (“Big brother is watching you”) has been made. These comments eventually led to the discussion of the legal context. 

According to the German law (specifically corporate and employee law) all technology that potentially allows employee surveillance in what form so ever is by default prohibited. Not even testing such a technology is feasible without agreement by the employees and employers.

Therefore the installation and use of positioning technologies became subject to negotiations between employers and the employee representation. Furthermore, all employees who potentially could become subject to the use of the office positioning system and who were to be sharing his location information needed to agree. The implementation required agreement by all parties involved, particularly every individual.

Furthermore, with respect to privacy law and regulations in Germany, the use of the data generated is limited. Therefore regulations regarding the purpose of use and the deletion of data had to be considered.

The communication of purpose of the exercise and information about the use of information gained through the office positioning system was aimed to address potential reservations of users with respect to the potential of surveillance. In a workshop the users have been informed about potential utilities and relevance for work tasks. Examples for using the OPS have been presented in order to illustrate potential benefits of using the system.

The validation exercise was aimed to find out if and how people integrate the new positioning technology into their work flow. Users were free to choose among potential utilities according to their preferences.

Observation of processes, and interviews have been carried out in order to find out if and how people were using the system and how they evaluate the system’s performance for locating people. 

For ensuring that information about a colleague’s position is easily accessible from every workstation a graphical use interface based on Java application was developed. The graphical interface allows in principle access to information about people’s location from every workstation inside and outside the office, which provides internet access. But again, due to the privacy regulations and the institutional agreement, access of outsiders (those being defined as people not having their primary workplace in the Office Innovation Center) to this location information was made impossible.

From the perspective of the IT function, there have been concerns about interferences of the OPS and the WLAN deployed at the center. But a proof that the technologies influence each other could not be produced. In addition there has been concerns to find a graphical solution that can be installed at any client, platform independent, with no additional system requirements on the client site and without disturbing functionalities of other software programs. With respect to the process of implementing awareness systems, it seems to be important to consider potential interference with other technologies.

Beside allowing for representing location information on anybody’s screen, the provision of an additional display in the office environment at significant location (meeting point, entrance, etc.) which enables people to oversee where colleagues are – as if the normal sight would be extended. Without such an additional screen one would be obliged to open an additional window, when information about colleagues´ position is required.

Mobile workers at OIC are working in a non-territorial office space practicing desk sharing, which means that they choose their work stations every morning according to work tasks e.g. need for collaboration with colleagues. Hence without the OPS, if knowledge workers would want to interact and communicate with colleagues whom they can´t see from their actual workplace they have the following options:

· walking around and searching for colleagues;

· calling them by phone;

· asking the secretary; or

· consulting the shared calendar application function. 

These options have several disadvantages. The criteria for evaluating the options are:

· time necessary to get the information and

· impact on interruption of own work processes and disturbance of colleagues´ work-flow.

With respect to these two issues the processes and tools for locating colleagues mentioned above do have different disadvantages. Walking around and searching is time consuming, telephone calls disturb colleagues work processes, the calendar only provides the information regarding people planned location, and the secretary not always know which work setting people have been choosing when coming to work.

Therefore, the office positioning system provides a new technical solution that enables people to get information about location of people without disturbing their work process. Information about people’s presence at some locations allows for conclusions about their availability. E.g. if somebody is in a meeting room, or in an enclosed space which is used for concentrated individual thinking or in the interactive creativity landscape, they are not available for spontaneous interaction. Instead when people are nearby the secretary or at locations used for routine processing or at a meeting point they are more likely to be open for communication.

AT&T’s system for Sentient Computing

The SANE project had the pleasure of including AT&T’s system for Sentient Computing as one part of DEGW’s validation exercise. The overall idea of Sentient Computing is to use sensors and resource status data to maintain a model of the world that is shared between users and applications: By acting within the world, one would be interacting with programs via the model. 

While people can observe and act on the environment directly, application programs observe and act on the environment via the world model, which is kept up to date using sensors and provides an interface to various actuators; if the terms used by the model are natural enough, then people can interpret their perceptions of the world in terms of the model, and it appears to them as though they and the computer programs are sharing a perception of the real world. To solve these problems an ultrasonic location system has been built, which provides a location accuracy of the “BAT” of about 3cm throughout the 1000 square meter building, making it the most accurate large-scale wireless sensor system in the world. 

Because the sentient computing system creates an interface that extends throughout the environment, one can treat it just like a traditional user interface and create a `button' anywhere in the environment. In a traditional graphical user interface, a button is just an area of the screen, which usually (but not necessarily) has a label associated with it. In a sentient computing system, a button can be a small space anywhere in a building. The most common use is for finding people, although redirecting calls and receiving alerts about calls or emails were also frequently used by over half the respondents. All facilities were found 'very' or 'fairly' easy by a majority of respondents, except for saving audio or photo files, where many rated ease of use as 'neutral', but nobody rated this as difficult.

Nearly all respondents stated that finding where people are was the most useful facility, although redirecting calls and receiving alerts about calls or emails were also felt to be useful. The facilities felt to be most useful were, unsurprisingly, those reported as being used most often.

Nearly all respondents stated that they wore their BAT nearly all the time when they were in the building. Only three out of the 27 respondents removed or switched off their BAT for half the time or more. The majority (almost three quarters) of respondents did not report any concerns about privacy. However, almost as many said that there were occasions on which they did not wish to be shown on the BAT system.

The overwhelming response was that the introduction of the Sentient Computing system had had a positive impact on people's work. The aspects of work, which the highest numbers of respondents felt had been improved were teamwork, mobility within the office, talking with colleagues and telephone use. The aspects of work where a majority felt there was no impact were: using other electronic means of communication, communicating with colleagues when you are away from the office, information storage and retrieval and information sharing (although for the latter three, a sizeable minority felt the impact was positive). 

The SANE project

The SANE project consortium has seven participants from four countries. As an international, distributed project organisation, SANE has provided an interesting case for studying work, collaboration and knowledge building in a multinational, multicultural, distributed, temporally limited, cross-institutional project: The partners have been distributed across Europe, with work being performed partly at the partner sites, partly in common, co-located meetings, and partly in hybrid spaces enabled by the processes and tools available for the project.

Within each organisation, the partners have had access to an extensive set of processes and tools, such as PCs with office suites and specialised programs, laptops, remote access to LAN, VPN solutions, phones and cell phones. In addition, the SANE project has had access to an extensive common set of processes and tools, including:

· E-mail

· Phone calls

· Phone- and videoconferences

· Physical meetings

· Letters / the postal system

· Courier services

· A project extranet – Integration 

· A few partners used a collaborative tool called Groove.

The extranet was established to provide a common arena for the SANE project. There had been a general agreement that the extranet should be the central communications tool for the project. This should ensure that the members of the project have access to project documents, project activities and the project history. This was seen as important, since the SANE project encompassed a large number of people over a two-year period. 

The extranet chosen had a number of functions, including a document repository, action items, a project diary, and a directory with contact information for the project members. The project has two types of Action items: Requests for information (RFIs) and Memos, and logs were produced through the action items.

The repertoire of communication channels and potential pathways provided the members with ample opportunities for communication and co-operation. The repertoire also allowed the project members to pursue individual styles and practices in their communicative and co-operative behaviour – which in turn constituted a good case for a study of the individual appropriation and use of technologies.

Insights from the study of the SANE project include the following:

· The importance of having an extranet or the like as an organisational memory, through a tracking of events and actions, as well as a document repository. This is important for knowledge building and knowledge sharing, and for building familiarity and trust within the project.

· That the protocol for usage needs to be elaborated and maintained, to ensure common practice re. what kind of documents to be uploaded, and in which degree of finalisation 

· That the lack of privacy on the extranet is inhibiting the exchange of ideas in the making. This motivated the establishment of supplementary (or competing?) extranets, and the use of other tools for collaboration, such as Groove.

· Different media have different affordances, and the project should learn to use the repertoire of available tools in a fairly consistent way

· Protocol for usage should not be too detailed or bureaucratic – more important to establish trust.

· Important do demonstrate good ways of using the tools, instead of developing elaborate protocols

· Instances of technical problems with the tools (in casu the extranet, such as slow responses, fall-outs, missing e-mail notification) reduces the confidence in the system, and motivate a fall-back to e-mail and other tools

· Reliability is more important than advanced technical solutions

· The importance of being receptive by acknowledging other partners’ and peoples’ perspectives and contributions.

The attempt of establishing a virtual private network (VPN) across organisational boundaries

When planning the use of the SANE project itself as a validation exercise, the idea soon emerged to establish a Virtual private network (VPN) across organisational boundaries for two or more parties. The motivation was to explore in more detail broad and far-fetching collaboration among independent organisations.

The plan for installing collaborative technologies and establishing a VPN connection – even for achieving such a simple task as establishing a NetMeeting session across organisational borders – quite obviously challenged the security policies of the relevant organisations, and the policies’ manifestation in firewalls, VPN clients, encryption, certificates etc. Therefore, the attempt had to be dealt with through formal channels.

The current formulation and interpretation of security policies in one of the influential user organisations prohibited the participation in a peer-to-peer architecture for VPN. Instead, the preferred solution was to have one “master organisation” as responsible for security, through inviting members from other organisations as “guest users” – quite similar to the solution for a hired consultant, or a guest researcher. In practice, this would have implied that any SANE-partner wanting to be included in the VPN would have had to become an “associated employee” – and would have had to install a hard disk drive certified by the ICT-department, with pre-installed programs, such as the VPN client, firewall and PKI-certificate. This solution couldn’t fulfil the goal of establishing a hassle-free VPN between equal partners, hence it was never implemented. (Instead, a peer-to-peer software for collaboration – Groove – was introduced, and was installed by those individuals who wanted to gain further experiences with collaborative work.)

Developing generic knowledge – Towards an understanding of mechanisms

The referred examples of technology introduction from the validation exercises represent only a selection from the entire range of introduction processes. They have been chosen, since they are illustrative of more general phenomena: The examples convey insights in processes of technology introduction that can be generalised and applicable in a range of other situations. These observed phenomena are interpreted as instantiations of general patterns, which, in turn, serve the formulation of more general mechanisms for technology introduction.

One obvious goal for the policy of any ICT introduction would be to accommodate work tasks and user needs. This may be formulated as an instantiation of the mechanism: “relevance for user needs” (see below). 

The examples from the validation exercises did, however, present a more complex picture: As described above, the introduction process at Telenor’s encountered some resistance, in particular since many of the employees were used to a high degree of choice and customisation for their ICT-tools, and therefore felt that neither specific user needs, nor individual preferences had been given much importance for the specific formulation of details. The main reasons for choosing this rather strict policy was that the decision to centralise the many ICT-support groups into one ICT department for the entire organisation, and that a standardised PC-park would facilitate administration, support, and repair, as well as the upgrading of networks and programs etc. Hence a firm strategic decision for achieving a robust, mobile and secure ICT-platform that is compatible with other processes and tools “overruled” the individual perceptions of user needs. 

Seen in a longer-term perspective, significant examples of user adaptation, or domestication has be observed, where people find creative ways of adding programs and hardware to their ICT-tools, and of putting the tools to new practices.

To anticipate the discussion in chapter 6, these observations can be taken as instances of the following mechanisms: 

· Relevance for work tasks / user needs

· Individual preferences

· Who benefits from the innovation?

· The pervasive importance of local and individual adaptation

· Compatibility with existing processes, tools and competences 

· Network externalities and critical mass 

These formulations are shorthand expressions for more elaborated formulations. For instance, ”Relevance for work tasks / user needs” may be elaborated as: Technology implementation is facilitated when technologies are relevant for work tasks. 

It is important to notice that mechanisms are not universally valid: Even a simple and seemingly universal mechanism such as Technology implementation is facilitated when technologies are relevant for work tasks may be overruled, when 

· Relevant technologies are not implemented

· Non-relevant technologies are implemented

The reason being that relevant boundary conditions may not be present, or the mechanism may be overruled by other mechanisms. Mechanisms are presented in more detail in chapter 6.

5. Concepts for describing technology

Introduction

Describing a particular technology, if understood as an attempt for communication from the perspective of the engineering domain, is to a high degree finding the right degree of complexity for doing so. While to peers in the own domain the language used in describing could include very precise domain-specific terminology, to an audience which is not so familiar with the technology at hand, a simplified, i.e. less domain-inherent, description would be appropriate. 

In contrast to describing a particular technology, describing a set of technologies requires a completely different approach including two steps:

First, when a set of technologies is to be described, an explicit reference is required to what is to be understood by the term “technology”. Being precise with respect to the term “technology” is hampered by the wide variety of meanings and interpretations, which is even increased by cultural predispositions and historical traditions. In the Greek language “technikos” translates into “craft” or “skill” and “technologia” means “treatment in accordance with a certain art”. The German reading of “Technik” and “Technologie” are slightly different: while “Technik” is both a term for skill and technical artefacts, “Technologie” originally meant “process science” and increasingly closed in on the Anglo-Saxon reading, which included social context. 

“Technology” today, in times of internationalisation and globalisation, is more uniformly defined as the “practical application of knowledge” (Merriam-Webster, 2002) or a “manner of accomplishing a task using technical processes, methods, or knowledge” (Merriam-Webster, 2002) “embedded in business and social contexts and taking these into consideration” (Bullinger/Haner, 2001).

As a second step when it comes to describing a set of technologies, a supposition is required which clarifies on what basis the technologies within the set can be compared to each other: is it their properties (e.g. shape), their characteristics (e.g. applicability), their effects (e.g. means-goals relationships), their uses (e.g. domain-specific application), their users (e.g. needed qualifications) , etc.? Here again, the answer is to a high degree domain-specific: for example, in engineering characteristics and effects have high priority, while marketing stresses uses. 

For overcoming the domain specificity and reaching a consensus in interdisciplinary endeavours (as in the SANE project), it is necessary to theorize on the concept of technology and to provide a terminology that is consistent independent of the domain in which it used. Such a terminology and nomenclature is provided in this chapter.

Technology Elements

As in the definition of the term “technology” above, the artefacts involved are not explicitly addressed, although these artefacts can be very different in their nature: tangible or intangible (e.g. software and machine), different in the degree of complexity (e.g. hammer vs. mobile telephone), etc. While in German for example a sum of technological artefacts could be described precisely as “Technik” (in spite of this word having also other meanings), the English word “technique” is referring to a method, a procedure or a modus operandi. How to describe then a single technological artefact?

For lacking a better, i.e. a more precise, term such an artefact is here called “technology element”. A technology element is not necessarily elementary in nature (e.g. engine), although can be (e.g. copper wire). What belongs to the entity of a technology element is dependent and defined by the sense and the reasoning of the function to be carried out by means of this element. For example, is the function ‘ignition’ than the appropriate element to look at might be the sparking plug, if the function is power transformation then engine might be the appropriate technology element to be considered. 

A technology element can be used alone or in conjunction with others in several, not necessarily predefined, ways to fulfil a certain function.

The functions and their nature will be discussed in the next section, while the issue of appropriateness is discussed in the section on affordances which reflect this notion.

Functions

To think of technologies in terms of single or aggregated functions originates from the Value Engineering Management approach. Functions are unambiguous relations, describe transformations and are rather mechanistic in character (e.g. if… then…). According to Biedermann et al. (1998, p.543) the functions of a product [or a technology] are described in form of its effects, abstractly, and independent from specific solutions. While this approach is predominantly used in technology development, it can also be used in value analysis, describing existing effects and properties of technologies. 

Functions allow for a clear structuring of the issue at hand, for looking beyond any particular implementation, as well as for connecting to monetary or value measurements. Implicitly included is the basic premise that technologies when developed or implemented do not need to be as good as possible, but rather as good as necessary. This in turn allows for establishing a hierarchy of functions including basic, main, and side functions (Biedermann et al., 1998, p. 544f).

As an example for such a hierarchy of functions may serve the case of bi-directional voice transmission function (see figure below). Voice transmission can occur e.g. through the generation of sound waves or through the generation of electro-magnetic fields. Deciding for the latter approach means constituting a basic function of a phone for example. Without providing this function we wouldn’t call the device a phone. A main function of this device, and therefore mandatory for providing the basic function, is converting speech to signals, i.e. voice modulation. A side function, according to the above mentioned hierarchy, is dependent on the chosen solution for fulfilling a main function. Here in the case of a phone, a side function would be digitalisation, i.e. voice transformation into digital impulses rather then into analogue signals. An unnecessary function can be supplementary according to specifications or unwanted, in the sense that it is a side effect which might require restraining action. In the case of the mobile phone, it could be heat production.
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Figure 12: Hierarchy of functions

While functions can be used when describing technology elements through explaining potential effects of application, a listing of functions in relation to a particular technology element cannot be sufficient in itself. We cannot possibly know all what a particular technology element is good for, and we typically might not want to consider all possible functions. For example, while a phone can be used for bi-directional voice transmission, it can also be used for data transmission, in which case the hierarchy of functions would look different, e.g. not containing voice modulation. In addition, phones can fulfil the same function as a paperweight or as a stone, when throwing. As a result, the next step is to discuss the appropriateness of functions in relation to technology elements. 

Affordances

A rather common way of thinking about technologies is the so-called technological determinism, the idea that technologies constitute the dominant sources of societal or organisational change, and that there is a one-way relationship between technologies, usages, and what typically is called consequences of these technologies (see Smith and Marx, 1994). To use the terminology introduced here, technology elements are made to fulfil certain functions, without allowing for different, not anticipated relations of technology elements and functions. 

Acknowledging the fact that technology elements in use do not necessarily reflect the initial intentions of their developers shall not lead to the adoption of the contrary position, i.e. that of technological arbitrariness, since this is similarly misleading. Such a perspective does not take into account that typically technologies are indeed developed with an intended use in mind, not restraining unforeseen implications. Unforeseen implications of technologies are those that “came into being” and can be interpreted as a methodological precaution against any rationalistic assumption that technologies primarily get their implications or relevance in the areas intended. The short messaging system (SMS) can serve as an example of such unforeseen implications, since it unexpectedly developed into a major communication channel, especially for young people.

Consequently, neither technological determinism nor technological arbitrariness is a useful concept to explain the relation among technology elements and functions. The reason lays in the fact that the interaction of people and technology is not digital in nature. According to the school of socio-technical interactionism “specific functions, and hence social ‘effects’, of a given technology are bound to social factors such as ideologies informing its design or the division of labour within which it is deployed” (Huchby, 2001, p.443).

The concept of affordance is coping with this socio-technical relationship. According to Gaver (1991, p.1), “Affordances are properties of the world that are compatible with and relevant for people’s interactions”, and can serve as a tool for user-centred technology analysis. Adopting this concept “involves seeing technologies neither in terms of their ‘interpretive textual’ properties nor of their ‘essential technical’ properties. (…) affordances are functional and relational aspects which frame, while not determining the possibilities of agentic action in relation to an object” (Hutchby 2001, p.444).

Inherent in this concept is therefore the perspective that technology elements can facilitate functions to different degrees, however do not impose or prohibit any relations. “Affordances are functional in the sense that they are enabling, as well as constraining, factors in a given organism’s attempt to engage in some activity” (Hutchby 2001, p.448). Simply put, the use of technology elements to fulfil certain functions is more likely than the using the same element for other functions. 

Affordances are properties of technological elements, whether they are perceived as such or not. “In general, when the apparent affordances of an artefact matches its intended use, the artefact is easy to operate” (Gaver, 1991, p.2). However, the properties of a technological element to be regarded as affordances require a special configuration with respect to a user and a culture. “Affordances imply the complementarity of the acting organism and the acted-upon environment” (Gaver, 1991, p.2). “Technological artefacts do not amount simply to what their users make of them; what is made of them is accomplished in the interface between human aims and the artefact’s affordances” (Hutchby, 2001, p.453).

The relationship of technology elements and functions can therefore be visualized as in the following figure:
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Figure 13: Affordances

It is therefore the affordances that determine the appropriateness of functions in relation to certain technology elements. As a result, it is through this complementarity that the concept of affordances establishes a first connection of technology to activity and context, the core concepts of the SANE conceptual model of the unified framework. 

Having introduced and discussed the concepts of technology elements, functions and affordances, a user-centered analysis of existing technologies becomes feasible. However this nomenclature does not yet allow for the selection of technologies according to user’s needs and tasks. It therefore becomes necessary to introduce the concepts of functionality, functionality sets and technological context.

Functionality/ Functionality Set

In most instances in literature, authors are not using the terms “function” and “functionality” in parallel, they are not referring to particular definitions, and therefore often no clear distinction between the two is made. 

As one example may serve Andersson et al. (2001), for whom “information systems contain … functionality” which can be “virtually redundant” available. For them, this means that a functionality (or a set of functionalities) is an integral part of or built into a particular technology and when looking at portfolios of functionalities, these can be integrated in different systems. Here the term functionality is used in the sense of function as used in the hierarchy of functions. The idea of technological determinism is implicitly supported. For Andersson et al. (2001) also different types of functionalities exist since in one instance they refer to “bread and butter” functionalities, which can be interpreted as basic functions provided by the respective technology elements, according to our terminology. However in another instance, Andersson et al. (2001) recognize that functionality is related to users and applications, by stating that “Legacy systems and software packages comprise a certain set of functionality and provided functionality might not fully match the identified set of functionality needed by the organization”. In this case, the use of the term functionality fits better with the meaning of functionality as introduced here.

Even in the legal and IPR domain, function and functionality are treated somewhat synonymously. Forrest (2001) sees in functionality “the province of a utility patent”, whereas a patent requires a technological solution and a statement regarding the application field. But simultaneously Forrest refers to function as something that can be delivered using a certain methodology. 

For analysing a particular communication medium, Geser (1996) not only uses the term „functionality“, he also demands that an all encompassing analysis of a medium includes the “co-objectivation” of all individual and societal relations, where its functionality is of relevance. However Geser (1996) also recognises that such an attempt can be hopeless as in the case of computer networks that can be used in multiple ways in different psychological, social and cultural contexts. Besides establishing a connection between functionality and context, the consequence for Geser (1996) is that relating to “the medium is the message” and thereby having a computer network in mind would be devious since there is no preset limitation of functionalities of this medium. Here Geser (1996) clearly dissents the idea of technological determinism.

Züllighoven (2001, p.101) demands that for creating interactive software task-conform functionality must be combined with suitable handling and presentation. Here, in this particular instance, functionality is required to be seen in conjunction with the use and in particular with the task and subsequently the activities at hand. As a result, although uses of the terms function and functionality are used rather inconsistently, it can be concluded that functions are provided by or built into technology (Gottinger, 2001), while functionality is offered (Buser/Koch 2001), possibly through the interplay of different modules (Hsuan Mikkola/ Gassmann 2001). 

The following graphs are visualizing the nomenclature introduced here.
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Figure 14: Functionalities and Functionality sets

A functionality is the possibility of purposefully applying technology elements to serve functions for carrying out sub-activities. Functionality sets in contrast are the aggregation of active, i.e. required and available, functionalities, which allows for carrying out activities and tasks following work context.
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Figure 15: Functionality set as enabler of task-execution

For clarifying the concepts and their interplay an example seems adequate. It is assumed that the task at hand is scheduling a meeting. The work context would include the type and purpose of the meeting, the number of internal and external participants, its location, and so on. Different scenarios are thinkable: 

a) A potential functionality set required to schedule a meeting might include nothing but a phone as technology element, as function the “bi-directional voice transmission” (meaning that the phone should be working and the phone network is up and running), offering the functionality to agree on a date via distant communication. 

b) Alternatively the functionality set might include the following two functionalities: 

a. for scheduling a meeting with internal participants: an electronic calendar as technology element, as respective functions the displaying of already scheduled tasks, and the comparability of different data streams adhering to the different internal participants, thereby allowing for the functionality of scheduling a meeting electronically 

b. for scheduling a meeting with external participants: as in a. (phone, bi-directional voice transmission).

It should be noted that although all functionalities have been described to a satisfactory degree, i.e. so that the situation is lacking ambiguity according to task and means, the technology elements required have not been specified in detail. The phone could be a wire-line, wireless or a mobile model. The electronic calendar could be integrated into a desktop, a laptop, a personal digital assistant, or a mobile phone, or something else, requiring potentially other functions to be operational with the same technological element. In the case of the mobile phone, the functionalities required for scheduling a meeting relate to same technological element. Exactly in this ability to abstract from implementations lays the power of this nomenclature. 

Technology/ technological context

The term technology or technological context is used in literature as a very unspecified concept. Forrest (2001) for example uses the term to describe the overall developments in technology without referring to any technology in particular. This is the most common view on technology context particularly in the realms of business and politics. 

In engineering, technology context is often the sum of that what can be detected, e.g. in case of a mere bluetooth device, the technology context are all other devices that also are bluetooth equipped and within reach. Both perspectives are not fruitful with respect to the aims pursued here: the one being to unspecific, the other one to limiting. Here, technology context refers to the aggregation of all existing functionalities (see figure below).

The technology context is built through all within the general context available technology elements, all potentially provided functions considering all potential purposes. This shall not indicate that all theoretical combinations are equally valuable, actually only a few might be relevant within work context: while some theoretical functionalities are technologically not even feasible, others are not appropriate according the general (work) context, of which the technology context is only a part of. And it is only in this perspective that the technology context is built through the sum of all functionalities. 
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Figure 16: Technology context

After introducing a set of concepts forming a new nomenclature it is now possible to refer to technology in an interdisciplinary context without restricting oneself to domain-specific language. 
Alternative user interfaces as new environments for action

As outlined above, technologies constitute an important and integral part of the environment in and of organisations, and that new technologies therefore present new environments for action, both from a functional and from an interpretive point of view.

Alternative user interfaces are interesting in this respect, since they so directly challenge established understanding of how technologies establish an environment for interpretation and action. Alternative user interfaces encompass a range of interactive systems that move beyond traditional desktop computing and the graphical user interface paradigm. These include mobile systems, ubiquitous computing, wearable computing, context-sensitive systems, augmented reality and tangible interfaces. One consequence of the development of alternative user interfaces is that computing systems will appear partially to dissolve into the environment and become much more intimately associated with their users' activities. 

Technologies do not only provide affordances within a framework of provision and selection of functionalities: They change our understanding or interpretation of the contexts of functionalities and actions. In the appendix, selected alternative interfaces are described in the context of how they change the interpretive framework of what technologies in a workscape setting are, and what they can do.

Section two – Asking the right questions

6. Mechanisms for technology acceptance, rejection and change

Workplace usage and workplace design rely heavily on the introduction and use of information- and communication technologies. The introduction of technologies is not a process where technology2 replaces technology1 in a ”friction-free” way. Instead, the introduction of technologies may be cumbersome, and typically, these processes are influenced or ”coloured” by numerous processes or mechanisms, producing distinctive patterns for introduction. On-going implementation plans have to consider potential reasons for success or failure, and the study of current and past technology introduction processes is instructive for theory building in this area. Within this and the next two chapters, insights developed within the SANE unified framework are elaborated to support an understanding of technology implementation processes – an approach that has been called “asking the right questions”, since the focus is on how to establish methods for local workplace design activities (if not local theory developments), not to produce a fixed set of answers. 

Introducing mechanisms

Empirical studies of technology introduction, as was done in the validation exercises, clearly demonstrate how different introduction processes may be – even for what seems to be the same technology in similar organisational settings. In some instances, technologies may be introduced almost without efforts, in other instances, technologies are rejected, or they may be introduced, but without achieving the presumed change in behaviour that motivated the introduction in the first place. 

The variety of introduction or implementation processes support the general position in the social sciences that one cannot find covering laws in society, similar to the natural sciences, or rather, that social facts are embedded in such rich sets of “boundary conditions”, hence, any possible formulations of covering laws will simple and banal, almost like truisms.

Accepting that covering law statements are not possible does not, however, imply that the only solution for analysing introduction processes is simply through story telling, with no application or implications outside the actual case.

When studying technology introduction – as well as other socio-technical processes – regularities or patterns may become recognisable. It could even be argued that the identification of such patterns is a core activity in knowledge building and knowledge transfer about technology introduction (or the introduction of other inventions). A somewhat similar approach is found in the literature on best practice-analyses. One important difference is that this latter literature has a strong normative bias (These are the best practices – try to emulate them in your organisation), whereas the search for mechanisms is closely associated with a search for relevant boundary conditions, activating the mechanism.

In the introduction, an initial definition of mechanisms was given as “frequently occurring and easily recognizable causal patterns”. A fuller description is: ”[M]echanisms are frequently occurring and easily recognizable causal patterns that are triggered under generally unknown conditions or with indeterminate consequences” (Elster, 1998). Mechanisms are at a higher level of abstraction and generality than case descriptions, and a lower level of abstraction than theories, general models or laws. They do not allow us to predict ex ante, but they allow us to explain phenomena ex post, since we can recognize them after the fact. In this way, mechanisms serve as sensitising tools, aiding the observer to identify and recognise behavioural patterns. 

The identification of mechanisms is an on-going process, where no finite set of mechanisms can be identified, where new formulations always may be introduced. Further, there will be pragmatic measures for deciding the appropriate level of generality of the mechanisms, based on considerations of what other introduction processes one would want to inform, or from which one would want to learn lessons. 

The approach of mechanisms is quite similar to what the sociologist Richard Merton calls Theories of the middle range, between abstracted empiricism and grand theories. “Middle-range theories are basically `mechanism-driven' – the central question being which basic elements link different social phenomena together” (Checkel, 1999, quoted in Trondal 1999). 

A characteristic of mechanisms is that they will not be found in all settings, since the relevant boundary conditions will not be present everywhere. The examples of technology predictions from the beginning of the 20th century suggested that telephony would lead to a different spatial structure of the organisation in two different ways: supporting urbanism by making the high rise architectures of buildings feasible (since it significantly reduced the amount of messengers necessary); and supporting the growth of suburbia and urban sprawl (cf. Pool, 1983). 

Jon Elster has formalised the argument for why mechanisms sometimes are invoked, sometimes not: “Knowing that of C1,C2, . . . C4 are sufficient for X to occur and D1,D2 . . .D5 are sufficient for Y to occur does not help us to predict what will happen in the presence of C1,C3, D2, D4. If we know that "If C1, then sometimes X" and "If D4, then sometimes Y," we should be ready for either effect” (Elster, 1998).

The focus on mechanisms is complementary to studies of the diffusion of innovation, a perspective studying innovation and diffusion processes at an aggregate level on the way towards acceptance in a social setting, such as an organisation. Diffusion is defined as the process “by which an innovation is communicated through certain channels over time among the members of a social system” (Rogers, 1995), whereas the focus of the present discussion is the processes whereby innovations are introduced within the social setting, and on the processes after the introduction, the so-called post-adoption behaviour.

Formalisation of the concept of mechanisms

Building on the vocabulary and models introduced in the preceding chapter, it is possible to build a formal model for technology introduction as part of work place solutions. The nomenclature introduced here, particularly referring to functionality sets, allows for technological solution building into a portfolio without considering specific technological implementations.

Technological specifications are indispensable for technology introductions as the specific general, organisational context is. It is then the final decision to select the functionality sets that are to be introduced, considering the general context and the applicable mechanisms in particular. The following graph visualizes the introduction of functionalities in corporate context.

This approach may suggest a binary filter as metaphor for mechanisms, since given certain boundary conditions; available functionality sets may or may not be “filtered” into the organisation. The mechanisms will, however, typically also “colour” the functionality sets in the implementation process, and give both the set and the relevant, associated practices a local flair.

An example shall show the feasibility of this approach: Assume the organisation “i” wants to introduce a new software programme (e.g. NetMeeting), which as a technology element allows for certain functions (e.g. simultaneous access to files) and when used for specific purposes (e.g. conferencing) it offers a set of functionalities (e.g. application sharing). One specific mechanism to be potentially considered is path dependence. The software has a certain minimum of system requirements on the client site (e.g. processor speed). The mechanism of path dependence within “i” can lead to a set of outcomes: a) NetMeeting can be installed at any PC without any problems; b) use of NetMeeting might be restricted to few PCs only; c) NetMeeting cannot be introduced within the organisations since no PCs fulfil the minimum system requirements. In the latter case application sharing as a functionality set cannot be introduced, since the PCs acquired earlier do satisfy the minimum system requirements. 
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Figure 17: Functionality introduction

Before concluding this section, one possible critique to this concept of functionality introduction needs to be considered: One can argue that it is technology elements that are introduced into an organisation and not functionalities. As example for this argumentation might serve the introduction of what is generally referred to as technology packages (e.g. Microsoft Office). Several software programmes are simultaneously brought into the organisation, they are made available. But mere availability is not a sufficient state for “technology introduction”, it is rather the (purposeful) use, which lets them become part of the system called organisation. For example, Outlook is one of the programmes within the above-mentioned package. However, Outlook might for several reasons not be the technological choice of the organisation when implementing a calendar function for example, rather the usage of Lotus Notes can be favoured. This means, although Outlook is as technology element passively available, the functions it allows for are not actively applied, thereby not offering any functionality. Consequently, it is indeed the functionality that is introduced into organisations.

The identification of mechanisms 

The focus of this deliverable is to develop a theoretically based understanding of how technologies are introduced in organisational settings. Through the validation exercises, a rich source of introduction processes was explored, although the goal of these exercises was to explore selected aspects of the Unified framework, not technology introduction processes per se. The descriptions of, and the lessons learned from the validation exercises had the potential to inform processes on a general level, far beyond the exercises themselves, based on the very characteristic of any good explanation, that it describes and explains with reference to more general phenomena: it is more general than the phenomenon it subsumes. As Jon Elster puts it: 

“Explanation by mechanisms works when and because we can identify a particular causal pattern that we can recognize across situations and that provides an intelligible answer to the question, "Why did he do that?" (Elster, 1988).

The experiences from the validation exercises, therefore, motivated the search for mechanisms – patterns of behaviour with a certain level of generality – that can be assumed to be found in a number of other introduction processes. 

An analysis of the experiences led to the formulation of the following mechanisms – all presented in shorthand notions for more elaborately formulated mechanisms:

· Relevance for work activities 

· Individual preferences

· Good user interfaces

· Who benefits?

· Implementation processes 

· “Domestication” of technologies

· Compatibility with existing processes, tools and competences

· Network externalities / critical mass 

· Institutional decisions

· Path dependencies

· Different time-scales of decisions and processes 

· Unintended side effects

The mechanisms are loosely presented in an order of increasing complexity, from the individual user’s work tasks and preferences in a short-term perspective, over processes at a work-group level, and to longer term processes, invoking aspects not easily identified at the outset. 

These first three mechanisms are equally relevant for single-user applications and for technological systems (functionality sets with the assumption that it can or shall be deployed by a multitude of users, both within and across organisations). The rest of the mechanisms outlined focus on the specificities of technology introduction in organisational settings.

Relevance for work activities 

A basic requirement for functions and functionality sets to be successfully integrated into an organisation may be assumed to be the relevance of the functionality set for work activities. This mechanism addresses the functional aspects of the processes and tools, and may be seen as a logical starting point for the formulation of mechanisms, albeit the almost circular or truistic character of the formulation. This mechanism is founded in the Unified framework, where work activity and work context are central concepts of the conceptual model. 

Examples from both the validation exercises and the literature indicate that even this basic mechanism will not always be activated: The mechanism can for instance be overruled by institutional policies, instructing that a less expensive technology shall be deployed. Technologies may also be introduced, even though they may have almost no functional value: An example, slightly outside the SANE-domain, is the success of premium rate short messaging services (SMS) for cellular phones, such as alternative ring tones, screen images and other ways of customising the phone. These innovations may reflect strong individual preferences and aesthetic values, but cannot be said to have a high relevance for work activities. Nevertheless, they have been introduced to a surprisingly large extent.

Individual preferences

This mechanism may be formulated as: The individual’s preferences for functionalities will influence which innovations that will be implemented in an organisation. This may be seen as another of the most basic mechanisms, since user acceptance for the innovation in question is a sine qua non for any implementation to take place. 

In the validation exercises, the role of individual preferences was quite obvious in cases when there were available choices between for instance communication channels, where some members seemed to prefer e-mail exchanges, whereas others preferred to use the project intranet. In spite of a project policy for using the intranet as the main communication channel, mixed use evolved, showing clear patterns of individual preferences.

The role of individual preferences is most decisive when singular individuals are both the decision units and implementation units (as was the case in early diffusion studies of farmers and physicians, cf. Rogers, 1995). For technology implementation in organisational settings, user acceptance and the following adoption processes are institutional, where individual preferences are embedded in other mechanism and processes.

Good user interfaces

A third basic mechanism influencing technology implementation is the perceived ease of use. With other factors equal, it seems probable that a good user interface – in the broad sense of the word – will facilitate the adoption and adaptation of technologies. In the validation exercises, the use of the intranet for internal communication suffered from long response times, making it more attractive to rely on e-mail. Some members of the project also found the user interface for certain functionalities as non-intuitive, which was quoted as a de-motivating factor for further use.

A good user interface is not an absolute quality, and what was considered “good” just a few years ago will not be seen as satisfactory today. Further, there are several examples where services with poor user interfaces have become quite successful. One illustrating example is again found in the area of short messaging services. The user interface is poor, but convenience – and price – seems to have outweighed a rather awkward user interface.

Who benefits?

The introduction of new technologies or functionality sets will typically have both costs and benefits for those involved. For technology introduction in an organisational setting, a multitude of potential and actual users are affected, and an important question is Qui bono – who benefits from the use of the system – since there clearly may be instances where some people will benefit from the efforts of others. A much-cited example is from the introduction of electronic calendars, where maintaining an on-line calendar requires work of the individual contributors, whereas the direct beneficiaries may be the managers and secretaries who called most meetings (cf. Grudin and Palen, 1995). Until a large share of relevant group members use the technology, the benefit will belong to “the others”.

The technologies deployed for the office positioning systems within the SANE project may be seen as a considerate response to the challenge of getting people to input data into a system. Having an active badge giving information to the positioning system alleviates this problem in a situation where it is quite obvious that only “the others” in the organisation will benefit from knowing where one is located. 

Implementation processes

It is well documented that the organisation of the implementation process has repercussions for how the process is perceived by those involved, for the nature of their involvement in the process, and for the subsequent support, enthusiasm and perceived ownership of the end result.

User involvement and participation, training, and a systematic analysis of work processes and user needs will thoroughly influence the implementation process, both by ensuring a correct representation of the work processes to be supported by the technology implementation in question, and by promoting the users’ enthusiasm for adopting new processes and tools.

One illustrating example may be found in the process of relocation by one of the SANE project members. The decision had been made by the CEO and other top-level executives of the company that the employees from more than forty locations in the Oslo-area should move to a new corporate head​quarters. In addition, the headquarters would have an entirely new space solution through open-plan, non-territorial offices, supported by an advanced information infrastructure. By establishing an elaborate information strategy, and by involving representatives from every commercial unit in user participation groups, the company managed to raise an enthusiasm for the relocation project that surprised most of the observers.

“Domestication” of technologies

Implementation processes continue for a long time after the decision of purchase or acquisition has been made. These post-adoption processes have been called domestication of technologies, referring to how users – individuals and organisations – appropriate technologies and use them in their own ways. It is common to find creative usage patterns, quite different from what the producer, or the ICT-department had intended. 

The idea of a domestication of technologies refers to the widely observed pattern that technology use is not determined or finalised through the design of artefacts, or through the introduction of selected artefacts into an organisational setting (cf. Silverstone, 1996). The individual end-users, and the end-user organisations have great influence on how to use the technologies – or whether or not to use it at all. 

Within the SANE project, numerous instances of domestication were observed. The perhaps most illustrating case was found in the communication patterns within the SANE project itself. From the menu of communication channels, the project members did not only choose channel according to individual preferences (see above), quite frequently, the channel chosen was modified, or domesticated, through the usage pattern. For instance, some project members acknowledged requests for information (RFIs) when they read the request, whereas others would wait until the requested action had been completed. This mechanism is elaborated in more detail in chapter 7.

Compatibility with existing processes, tools and competences 

A facilitator for acceptance is the compatibility with existing processes, tools, and competences, since compatibility implies that work processes may be integrated, and that one can draw on existing knowledge and practical expertise. The issue of compatibility is quite wide-ranging, since it in part refers to the individual end-users, and groups of end-users, and their competences, in part refers to the interfaces between different technologies.

This mechanism clearly demonstrates that technology use (or practice in general) is embedded in networks or systems of other technologies and practices. The implications of this mechanism may be interpreted in different ways, depending on the value judgment of the existing stock of technologies and practices. Well known is the dictum from business process reengineering, where a radical break with existing processes is assumed to be necessary in order to obtain the promised goals – as it is expressed in the slogan: “if it ain’t broke, break it”.  This mechanism is elaborated in more detail in chapter 7.

Network externalities / Critical mass

The concept of network externalities refers to the fact that the utility of certain applications is affected by the number of others users. The telephone may serve as an example; there is no practical use in having the only telephone in the world; having one that is connected to another, is starting to become useful (but only if there certain activities in common with the user of the other phone). From there on, the operators like to tell us, the utility grows in proportion with the square of the number of subscribers, which may serve as a classic example of “network externalities”. Another interesting aspect is that for the telephone network operator: The cost of adding a subscriber may diminish as the number of subscriber increases. 

The critical mass aspect refers to the phenomenon that some processes or practices are considered valuable or economically viable only if the penetration rate in a user population is above a certain level.  This mechanism is elaborated in more detail in chapter 7.
Institutional decisions

Acceptance or refusal to adopt processes and tools is not a matter of individual choice only, since organisational decisions to implement one selected technology may overrule individual preferences. Other institutional actors may also influence or decide acceptance or refusal.

Acceptance or refusal to adopt processes and tools is not a matter of individual choice only, since organisational decisions to implement these may overrule individual skills and preferences. An example of a certain notoriety these days is the institutional choice of operating systems for PCs and work stations, where an institutional choice to only permit the deployment of a particular Windows version clashes with individual preferences for e.g. variants of Unix or Linux. Conversely, institutional decisions to switch to Linux, as preferred by many institutions in education and public administration in Europe today, plays havoc with the skills laboriously acquired by millions of workers over the last years. 

Similar decisions to maintain strategic direction, security standards, operating economy or combinations of these are manifold. An example from the SANE validation exercise is the operating environment eRAF developed and deployed by Telenor, which practices a strict enforcement on these issues, including which particular makes of workstations, which software that can be run on these, and which mechanisms for secure communication that are permitted for employees.

This has given a stable operating environment with very few disruptions such as these caused by computer virus. Cooperation within the SANE project has, however, been influenced by the difficulties of harmonising the security measures of Telenor and that of the other partner organisations.

Similar rigidities are experienced with respect to distributed work; the security and communication solution was designed to provide for a “work-anywhere-anytime” operation. With the rigidities of the solution, a Telenor employee located inside the security fence of a cooperating organisation would run the risk of not being able to hook up for incompatibility reasons. Even those with a local network behind a firewall at home have had problems utilising the eRAF equipment with local printers.

Path-dependencies

The liberty of choice in introducing new technology may also be hampered by the path followed so far, not by policy decisions as discussed under the previous heading, but by practical and economic considerations (although policy naturally may be informed by such considerations). One early example is the QWERTY layout of the keyboard; it was designed for mechanical typewriters to reduce the hazard of type hammers colliding during keying. The layout was deliberately not optimized for rapid keying. With the introduction of new typing mechanisms, and particularly with the introduction of computers as input devices, a new design optimized for speed was called for. But this would have meant the retraining of millions of clerks, who once trained on one design, would have difficulties performing well on equipment based on the other. Thus, the incentive to increase productivity never surmounted the obstacle of path dependency.

Path dependencies have also been utilized commercially by vendors devising “lock-in” situations; the antics of the computer industry tying customers to buy new models from the same vendor by imposing very high switching costs prevailed until the “open systems” movement to a large extent defused their mechanism. The controversy still lingers on, however, as in the Windows versus Linux debate referred above.

Different time-scales of processes and decisions

Some decisions one will have to live with for a long time. When open office landscapes were the rage in the 1970’s, buildings were put up for this way of organising work. When the pendulum swung back in the 1980’s, many institutions were stuck with offices that effectively prevented reorganisation of the workplace, because the buildings had a much longer write-off period than the periods of organisational change. Similar experiences have been made with buildings not amenable for extensive cabling when local area networks became popular, and buildings impenetrable for radio frequency radiation in organisations wanting to introduce wireless LANs.


[image: image21.wmf]Defining “the last responsible moment”

Defining “the last responsible moment”

Time

Time

Strategic advice

Strategic advice

Master planning

Master planning

“Rooms, routes, risers”

“Rooms, routes, risers”

Power, heat, light

Power, heat, light

Cabling, copper &

Cabling, copper &

fibre

fibre

Hardware installation

Hardware installation

Software, operation

Software, operation

OPTIONS

OPTIONS

ICT Infrastructure Projects

ICT Infrastructure Projects



Figure 18: Defining “The last responsible moment” for infrastructure planning and implementation. Source: Arup
In the area of technology introductions, this figure clearly demonstrates the importance of timing, and the various time-scales involved in infrastructure projects. It shows the need for a sequence in planning different areas associated with the provision of ICT.

Unintended side effects

A mechanism somewhat related to domestication may be called “unintended side effects”: Implementation is not a strict rational process, where one in detail may specify the range of potential outcomes. Often “side effects” will prove to be equally influential or interesting.

An example from the SANE validation exercise is the introduction of an office position system at the IAT validation exercise. The purpose of the system was to assist the workers in collaborating in more efficient ways, by facilitating contact making through offering important elements of context knowledge: information about location, and of co-location with others. The issue of surveillance and infringement of individual privacy was, however, raised, and a considerable effort was required to sort legal issues out. In the meantime, the system could not be put into regular use.

Implications for identifying other mechanisms

As described above, the goal of this deliverable form the SANE project is to develop a theoretically based understanding of technology introduction in organisational settings. Through analyses of the validation exercises, a number of mechanisms has been identified – “building blocks” that profitably may be integrated into explanations, due to their generality and explanatory power – they are illustrative of more general phenomena as instantiations of general patterns. 

Earlier in this chapter, the processes whereby mechanisms were identified and formulated were only hinted at. With an understanding of mechanisms as empirically motivated and rather pragmatically formulated, the question regarding how mechanisms are formulated in practice, remains. The best possible answer lies in an elaboration of what constitutes a satisfactory explanation of a phenomenon. An explanation has to go beyond the mere description, it must be able to indicate how observed behaviour may be categorised in general terms, and be subsumed under more general principles: The implementation succeeded / failed / got its actual form because [an explanation through the elaboration of a mechanism or law].
  

A first step towards formulating explanations and mechanisms is to identify behaviour as particular or interesting, which in turn – potentially – implies the worth of searching for an explanation of the phenomenon (see Davis, 1971). Here it is important to challenge the taken-for-granted assumptions that frame how people (including oneself) understand a situation and run an organisation (see also Mills, 1976). The next step is to invoke an openness and imagination for different possible accounts, trying to find formulations that are at a sufficient level of generality to produce explanations that can illuminate a wider range of phenomena and situations. Here, it is also important to note that explanations may be formulated in contrary terms, such as the example given in chapter 2, where the telephone was ascribed with the potential to further both urbanisation and sub-urbanisation – both of which may be said to have become substantiated. 

A third step is to go beyond numerical correlations: it is important to consider both the causal links, describing how phenomena have come into being and what the implications are, and the interpretive meanings of the phenomena.

Mechanisms have been defined as “frequently occurring and easily recognizable causal patterns”. Therefore, it is fairly obvious that it is futile to search for a final and definite set of mechanisms. Formulations may be revised, and other mechanisms may be formulated. Key approaches that may be deployed for the search for mechanisms include: 

· studies of introduction processes and the organisational contexts wherein technologies are introduced – such as the SANE validation exercises

· studies of the interpretive networks wherein which technologies are inscribed

· studies of failed or “derailed” implementation processes, since they may provide a wealth of information that will not be discovered otherwise, for instance through best practice-analyses.

· studies of the research literature 

· scenario writing – with an obligation to cover interrelations between organisational and spatial issues, and the processes and tools necessary to support new work practices.

7. Identifying key dimensions for implementation

In the previous chapter, a number of mechanisms have been identified and described through a number of illustrative cases. The mechanisms identified are described at a fairly high level of generality, with the ambition of reaching formulations that may be applicable for a wide and diverse range of technology implementation processes. – These implementation processes may be large-scale, such as the introduction of an entirely revised business information system for an organisation, or they may be incremental and almost unnoticed, such as the installation of a minor software upgrade that may not even be conceived of as an example of “technology implementation”, and even less as an example of “systems development”. 

Even the best descriptive model, mechanism, or causal relationship cannot be directly translated into guidelines for behaviour. One important reason is that one cannot draw normative implications from descriptive statements without a normative framework, helping one to identify wanted develop​ments to come from the guidelines. Another reason is that guidelines for behaviour have to address variables that can be manipulated with reasonable efforts from the actors involved. 

Descriptions of regularities or mechanisms may, however, be ”translated” into questions guiding technology implementation. In addition to the identified, descriptive, mechanisms, normative sets for wanted behaviour and for acceptable introduction methods have to be specified, together with an elaboration of the boundary conditions for when mechanisms apply. The description of mechanisms may thereby be translated or transformed into sensitising questions for technology introduction and use, and into recommendations and checklists for technology introduction. 

In the following, three of the mechanisms identified will be expanded in more detail, demonstrating how observed regularities and mechanisms may be further refined into tools for description and for implementation guidelines. The mechanisms have been selected since they provide a rich source of examples with wide-ranging implications for technology implementation processes.

Elaboration of mechanisms – From mechanisms to checklists

DOMESTICATION OF TECHNOLOGies

The concept of domestication derives its meaning from the domestication of animals – after one has got hold of it, one has to “teach it the rules of the house”. In the process one tends to learn something about the object of domestication which was not initially apparent, and that may influence the domesticated result. For a technology, domestication will often mean adapting and personalising it into the context of the user.

From an administrative point of view, domestication is a challenging mechanism that both is unavoidable, and easily comes into conflict with corporate strategies and goals. Domestication is unavoidable, since neither technologies nor procedures come with instructions for use that are so elaborated, to leave no discretion to the end-user, therefore, domestication has to take place. This is well illustrated in the practice from labour conflicts of “working to rule”, i.e. working according to the rules set by management, and thus bringing production down to a dismal fraction of the normal. A conjecture is that for generic tools and applications supporting individual productivity, domestication may be viewed as part of a learning process, and – in appropriate forms – and a desired mechanism that enhance productivity.

Domestication may, however, also conflict with plans, strategies and standards, as in the example of work flows contexts, where Tayloristic productivity effects are designed in. Here, domestication by individuals may hamper the intended flows and be considered detrimental. In customer relations management (CRM), the modifications that domestication may bring to mandatory procedures may prove detrimental. There is also always the risk that such mechanisms may lead to procedures that deviate from the Weberian bureaucratic standards for public administration that was meant to ensure just and predictable handling of matters regarding citizens’ rights. Similar considerations may be made in contexts such as security, where individual or group “adaptations” may corrupt essential security standards. The impact of domestication, therefore, tends to vary with technology and application area. 

An example of domestication from the SANE validation exercise is the use of the project extranet “Integration”. Some participants used the application both for exchanging work in progress and for finished documents, in line with the indications for usage that were given initially. Others used it solely for finished documents. Some used the alerting mechanism in Integration for pointing other partners’ attention to action items available through the extranet, while others used the alerting mechanism for pointing, as well as giving the relevant information directly. For document production and notification of action items, this diversity in domestication was somewhat uncontroversial, whereas for project management issues, the diversity introduced by domestication was more disadvantageous. 

Another example from the SANE validation exercises was the varieties of usages that developed in the new Telenor headquarters. One issue was the extent to which employees utilised the mechanisms for distributed work, and thus how much time they spent physically in the buildings versus at customers’ premises, in public spaces away from the headquarters, and in home offices. With a well functioning ICT infrastructure in place, and with limited space for paper-borne information and secluded high-concentration work areas, the amount of distributed work increased for some categories workers oriented towards work demanding such environments. This practice does not corrupt essential security measures, because the technology is designed to resist normal threats in this respect.

At the Telenor headquarters, there was considerable change in the way employees used meeting rooms for meetings, versus the planned and unplanned, ad hoc and incidental meetings which takes place everywhere in the building. An unexpected change was the “peripatetic school of telephony” which developed in the open work areas: when an employee receives a call, he or she would most often leave the hot-desk and start moving around in the office landscape, and leave for the open common areas and stairs if the conversation was above a certain duration. The rationale was not to disturb fellow nearby employees by prolonged disruptive talk, but the effect was rather that a larger number of employees were distracted for a shorter period – and none getting substantial knowledge transfer. 

Where does it make an impact?

Domestication is a concern in matters concerning the application of corporate of institutional norms for processes and ICT usage. Areas of particular interest are security, and work flow situation where domestication of parts of the flow may lead to sub-optimalisation of the entire process. In these areas, where deviation from norms may have detrimental effects, it should be part of institutional quality assurance to be on the alert for domestication. 

Efforts to minimize the dangers of domestication should include participatory development of processes and systems, to make certain that temptations to make shortcuts and develop habits of convenience are minimized, and that the issues of purposeful design are properly formulated, conveyed and implemented with a high probability of being properly executed.

As indicated above, domestication is unavoidable, and should be harnessed for the benefit of the institution. The benevolent application of the mechanism promotes learning and loyalty to the purpose of the institution, and contributes to the development of “best practices”.

Critical questions

A number of follow-up questions to the mechanism of domestication may be formulated as:

· Is the process in question process-critical, and therefore has to be strictly regulated (such as security, or CRM)?

· Is the process generic and supportive, and therefore, with a larger scope for domestication or learning?

· To what extent is there a follow-up procedure ensuring expected implementation and practice?

· How are deviances from corporate norms sanctioned?

· How are usage patterns developed?

· How can appropriate usage patterns be disseminated within the organisation?

Compatibility with existing processes, tools and competences

Introducing new technology or processes into an environment containing existing technology is an ongoing process in our environments of rapid technological development and – especially in ICT – falling prices for capacity. Such introduction may, however, meet many pitfalls, from a variety of categories. A brief walk-through will expose the most important ones.

Where does it make an impact?

When introducing new technology, technical and organizational compatibility with the existing environment is at stake. As discussed under path dependencies above, it will raise the issue of larger, pre-emptive shifts to avoid sinking investments into changes that will become outmoded before the estimated payback period is through. 

Critical questions

Questions relating to compatibility may start with the issue: How radical is the introduction with respect to business processes? Does the introduction express or accommodate corporate strategies? It should be ascertained that the change at the least is fully compatible with the tasks at hand – unless break with the past is intended. As it represents an investment, it will have a payback period, and is thus planned to be with the company for that time. It is thus an opportunity for re-thinking the engineering of the business processes:

· What are the functionality sets? 

· Will they take care of the flexibility needed in the payback period? 

· Does the change challenge established ways of collaboration, and if yes, how does one cope with the reshuffling of relations, positions etc.? 

· Who are the internal stakeholders?

· What is the degree of codification of processes?

· Does it require new competences, either for handling the technology or for coping with the changes it introduces in collaboration? 

· Is additional training needed for use? 

· Is training mandatory, and if so, how is this cleared with those who have to undergo training?

Another set of questions is more technically oriented: 

· What is the degree of outdating of technologies 

· How is the reliability and maintainability of the technologies

· What is the degree of standardisation of technologies

· Are additional infrastructure requirements considered / needed, and are these factored into the economic considerations? 

· Does it alter space usage strategies, and if so, can it be accommodated?

· What is the “systems characteristics” of the innovation – will a change entail further changes up and down the line? 

· Are such changes feasible? 

· If necessary, can the interfaces between new and old technologies be designed for sufficient capacity, functionality and flexibility?

Network externalities and critical mass

This may be a subtle mechanism, where the causes and effects may be difficult to notice. As outlined in the previous chapter, network externalities refer to how one’s own benefit from using a technology (or another product or service) is affected by the other ones’ use. Whereas the critical mass aspect refers to the phenomenon that some processes or practices are considered useful enough only if the user population is above a certain size. 

An elaboration of the case of the telephone is interesting, not only because it is a classic case of network externalities where the utility may be said to obey the economic law of increasing returns, while the cost side obeys one of diminishing cost. This seems to be a generic feature of infrastructures, such as water supply, wastewater disposal, the electricity grid and the roads. Actually, at a sufficiently high degree of deployment, a technology may be said to transform into an infrastructure. This occurs when the technology becomes so pervasive and reliable that new services may be built on top of it. 

Thus, the cost/benefit of a technology cannot necessarily be answered well without knowledge of its scale in relation to critical mass. Examples from ICT in addition to the telephone are electronic mail and electronic calendars. For the now ubiquitous electronic mail, it seems unbecoming to ask if it had a critical mass. In the 1970s, the user communities were small, but generally enthusiastic – they were largely confined to user populations that had high ICT penetration and a lot of interaction. 

For electronic calendars, the deployment was less brisk. In spite of the apparently obvious advantages of having up-dated and flexible calendars with secure back-up – no risk of losing the book with all appointments and addresses – and the opportunity to search for available slots in other people’s calendars, the uptake was so slow as to cause serious concern among the digerati. Apparently other mechanisms struck, such as the discrepancy between what the individual, calendar-carrying member of the user community had to put into calendar maintenance, and which benefit was bestowed upon that person from using it.

Illustrative examples from the SANE validation exercise are the office positioning and awareness systems, and the examples of hot-desking policies. For the positioning and awareness systems, the usefulness for the participants was vitally dependent on the fraction of users actually using it, and thus making themselves available for colleagues who wanted to get hold of them. This is clearly analogous to the concerns around the electronic calendars.

For the hot-desking systems, a slightly different consideration was made. The opportunity of “overbooking” follows the law of large numbers: the user population must be large enough and variable enough to make the probability of finding “all desks taken” small enough. Thus, hot-desking was not applicable in small groups of, say, 2-5 employees, but quite feasible if applied in groups of 30 and above.

Where does it make an impact?

Critical mass and network externalities come into play when the technology or procedure obeys laws of increasing or decreasing returns
. In such cases, one should investigate the true nature of the returns, and make sure it does not go into saturation before the benefits are coming, e.g. by exhausting the user population before critical mass is reached. 

Critical questions

Central dimensions to explore to find out whether network externalities or critical mass phenomena occur relate to:

· Which technologies and processes are to be replaced by the new technology?

· Is the technology in question a single-user application or a group-supportive application?

· To what extent does it rely on a separate infrastructure?

· Is usage mandatory or voluntary?

· Is usage pattern strictly regulated, or is it possible to domesticate the use?

· What kind of processes are to be built “on top” of the application?

“Asking the right questions”, and systems development

Throughout this and the previous chapters, different mechanisms and elaborations have been formulated and explored, where the identification, formulation and elaboration of mechanisms together make up the part of the Unified framework called “asking the right questions”. The goal has been to achieve at a better understanding of technology implementation processes – both the formal introduction processes, and the less formalised ones.

The goal of understanding and informing implementation processes through mechanisms and questions is a goal shared with systems development theories and models, and with project work methodology, among other approaches. The goal of formulating mechanisms and questions have not, however, been to develop a full-fledged alternative to the existing, professional tools for project work and systems development. Instead, the goal has been to supplement and inform a wide range of implementation approaches – both the institutionalised development processes, and the range of less formalised ones. Hence the perspective elaborated may be seen as an empirically motivated corrective or supplement to normative theories for systems development.

The methodology developed in this deliverable is intended to demonstrate how technology implementation processes are interrelated with other processes; some heavily impregnated with technologies, others more usage-oriented. Further, it is the ambition to show the importance of adopting a multi-disciplinary approach, addressing insights from the technical, spatial and human environment domains, since technology introduction by necessity have to be considered as socio-spatio-technical innovations. 

The insights developed here may well feed into existing practices for systems development and project work. The major raison d’être for this approach is to support and supplement systems development theories and theories for project work that quite often are normative, saying how systems development should take place. The argument elaborated in the present deliverable is that there are crucially important insights to learn from empirical studies of actual implementation processes. It is the ambition to inform and augment these approaches to include a wider range of factors, and not to assume that the implementation processes are entirely rational and procedural, as may be implied from most textbook models for systems development (cf. the enclosed model for stages in the life cycle of a systems development project in table 1, adopted from Curtis and Cobham (2002), and the model depicted in figure 2, above.) Hence, the approach described can be seen as an empirically motivated corrective to normative systems development models, a corrective equally applicable for processes not necessarily conceived of as “systems development”.

Supplement: A model for systems development

	Stages in the life cycle of a systems development project
	

	Stages
	Purpose

	Determination of scope and objectives
	To establish the nature of the problem, estimate its scope and plan feasibility study

	Systems investigation and feasibility study
	To provide a report for management on the feasibility of a technical solution

	Systems analysis
	To provide a logical model of the data and processes of the system

	Systems design 
	To provide outline solutions to the problem

	Detailed design
	To provide a detailed specification of the system from which it can be built

	Implementation
	To provide a system built and tested according to specification

	Changeover
	To provide a working system that has adequately replaced the old system

	Evaluation and maintenance
	To provide an evaluation of the extent to which the system meets its objectives. Provide continuing support.


Table 1: Stages of the life cycle of a systems development project. Source: Curtis and Cobham (2002)

8. Asking the right questions – Examples from outside the technology domain area

The central idea guiding the SANE project has been that for an understanding of workplace behaviour and for workplace design, the three domain areas of human environments, spatial environments and technologies are closely interlinked. This central idea is opposed to treatments of the domain areas that are anchored in the perspective of one or two of the respective domain areas only. Although the project has called for interdisciplinary work, it has acknowledged the need for an anchoring in the respective domain areas. Throughout the project, these perspectives have been more closely interrelated, with the integration of perspectives in the Unified framework as a result.

Within the present deliverable, an approach has been developed for the domain area of technologies, through identifying patterns and mechanisms for technology introduction, and deriving questions guiding technology introduction. The reason for choosing this approach has been the need for the development of a theoretical and pragmatic framework for understanding technology introduction in organisational settings, whereas the other two domain areas, the human environment domain and the spatial domain have been elaborated through the development of the Human environment model (cf. D22), and the Space environment model (cf. D 3).

This approach developed for the domain area of technologies has not had the intention of being fully appropriate outside the technology domain. Nevertheless, the approach can be applied for issues and themes where technology introduction is not the main focus of discussion, as key insights from the space environment domain and human environment domain may be formulated as regularities and mechanism, and, subsequently, inform or be translated into questions guiding implementation processes. 

In the following, an extensive exercise in “asking the right questions” is given for a fictional case in the area of space environment planning. The main reason for addressing the space environment domain is that the application area for “asking the right questions” is to explore issues related to technology implementation. Hence, the application area is quite near that of the space environment model, which has been developed in the direction of organisational consultancy. The human environment modelling and the development of the configuration methodology are on a higher level of abstraction, and have fed more directly into the conceptual model of the Unified framework. For informing the formulation of questions for space environment planning, the insights from the Human environment modelling have to be extracted in order to be applied in a more specific way.

Asking the right questions – A scene from Space Environment planning

The SANE space environment model looks beyond the idea that technology is a mere supplement to physical space. The model can be used at various stages of the briefing process: to help organisations, that provide space in order to support their goals, to develop strategies for the nature and use of that space; it will assist those who develop space, in their goal of producing relevant design solutions; and it will provide the knowledge workers who use the space with a means of defining and describing the best range of options and protocols for them and their working practices. 

In the face of rapidly developing technology and work practices, it is also necessary to move beyond the idea that the best approach to gaining a comprehensive understanding of, or the best way of providing, appropriate environments for knowledge work is via the identification of a definitive list of work settings and work activities, and a direct matching of items from the former list with those from the latter. 

A more useful approach is the identification of and careful consideration of the core contextual variables which may characterise, or impact on, any given activity within an organisational context; these mediating variables should inform decisions about the types of work environments and supporting technology which will best support those activities. 

Equally, when thinking about work settings, whether physical or virtual, it is necessary to consider the places and environments that set the context. The term ‘workscape’ is used to describe the complete ‘place-with-technology’ environment. Workscapes vary along certain characteristics and it is through the matching of the mediating factors of activities in their wider business milieu with the characteristics of the range of available workscapes that an organisation can ensure that it is providing the right mix of environments.
A workplace strategy defines, for an organisation, how its staff will work (e.g. collaboratively versus individually), when they can work, where they can work, and what kinds of work they will do. Throughout this section, the word ‘business’ should be taken to refer to the operation of other organisations such as not-for-profit organisations, charities, and governmental or other official bodies. 

The methodology for space environment planning may be summarised in the following table:

	PHASE A: DEFINING THE CONTEXT

	Stage A1: business context

	Stage A2: business process

	PHASE B: DEVELOPING THE STRATEGY

	Stage B3: work styles

	Stage B4: workscapes

	Stage B5: workplace strategy

	Stage B6: technology planning

	PHASE C: IMPLEMENTING THE STRATEGY

	Stage C7: implementation and operation

	Stage C8: workplace evaluation and improvement 


Table 2: Stages in a space environment planning 

Whereas the elaboration of mechanisms in the previous two chapters had the character of exploring sets of interdependencies, the example of space environment planning is more focussed and goal-oriented. Hence the example will elaborate a stage-based methodology, explicitly directed towards defining and implementing a strategy. 
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Figure 19: The Space Environment Model with generic implementation phases of workplace strategy superimposed.

PHASE A: DEFINING THE CONTEXT

This involves articulating the business goals and specifying the implications of these for the workplace strategy (business context, stage 1) and understanding how the business works now and hopes to function in the future (business process, stage 2).

In this first phase, the background variables and contextual factors are elaborated. These include questions and considerations related to the surrounding commercial environment, and the general corporate strategy, and a detailed analysis of the business processes of the company.

Stage A1: business context

· What is the current structure of the organisation and how may this change in the future?

· What are the key business values and priorities

· What are the goals of the project?

· What are the criteria that will be used by the organisation to judge the success of the project?

· What are likely future scenarios for growth/ retraction/ change that should be taken into account?

· What is the organisation’s environmental policy (if it has one)? What is the emphasis and what is omitted?

· What social sustainability issues are addressed in the organisation’s HR (Human Resources) policy? 

· What is the culture of the organisation? 

· Is the culture universal or are there different cultures within the organisation based on location or Department?

· How could this affect the implementation process?

· What is the organisation’s IT strategy?

· Does the organisation have a policy on community action or on liaison with the neighbours to its buildings?

· What are the financial aspects of the community action policy?

Stage A2: business process

· What are the implications of business plan in terms of organisational structure, current and future headcounts, working links between departments, business processes carried out, existing workplace strategy

· Has there been an environmental impact assessment of entire business operation, including current resource use and waste/pollutant production

· Has there been an analysis of social considerations including staff job satisfaction and the impact on the local and wider society of entire business operation

· Has there been a comprehensive review of cost of operations, including 'hidden’ costs of staff turnover. 

· Has their been an appraisal of building assets and liabilities, including consideration of current leases and rent review options.

· Has the current and future desired work process been mapped?

· Have staff been involved and consulted in the development of work process models?

PHASE B: DEVELOPING THE STRATEGY

The second phase involves identifying (i) the workstyles that need to be accommodated (work styles, stage 3) and (ii) the workscapes that should be provided or used (workscapes, stage 4); then developing in detail the workplace strategy (workplace strategy, stage 5) which includes identifying the locations in which the various workscapes are to be, before a technology planning is performed (stage 6).

Stage B3: work styles

· What are the occupancy patterns of the spaces that is currently occupied?

· How well do the current workplaces support the people who use them?

· How are these workplaces likely to support the organisation in the future?

· What are the activities and tasks that make up the business processes within the organisation? 

· Have the sequence of activities been defined as well as their dependence on other tasks and processes, split of collaborative versus individual activities, number of people involved in each activity, type of communication, need for concentration/confidentiality/shared documents etc

· What is the flow of work, and what kinds of communication paths does that flow depend on?

· How can location independent working lead to feelings of isolation amongst remote members of a team?

· How is information technology currently used to support work activities and what is likely in the future?

· Has there been user consultation about how they would like to work in the future, including consideration of work-life issues

· Have the mediating factors affecting the work activities been identified? Are these general or specific to individuals, groups, or regions? How will this diversity of requirements be accommodated?

· Has their been user consultation during the workstyle development process and the creation of the workplace strategy

· Have the environmental and social consequences of the workplace strategy been considered? Social considerations – job satisfaction, work-life balance, supportiveness or otherwise of corporate culture for individual choices about work style and role, staff consultation on current and desired working practices

Stage B4: workscapes

· Does the workplace provide the kind of spaces that fit the style of the business for which it is being designed?

· Will the common areas be ignored, or will they lead to increased informal discussion? 

· Can mechanisms be invented that will make telepresence nearly as good as, or even better than presence? 

· Will the communication technology lead to a world in which our concept of individual privacy is challenged or changed?

· What is the range and number of worksettings, work arenas and work environments which will be needed by staff; 

· Where should these work environments be located to satisfy both organisational and individual objectives?

· Have the environmental consequences of the selection of workscapes been considered during the development of the strategy

· Has there been staff involvement in the development of the overall strategy including discussions about work-life balance issues and the effect of strategy on local community

· Has there been a cost benefit analysis of the difference workscape options including : direct cost of the different workscape options (whole life cycle costs) including costs of electronic mediation, where appropriate; business effectiveness of the various options for collaborative working (mediated versus face to face) and individual working.

Stage B5: technology planning

· Has a technology feasibility study been conducted?

· What are the functionality sets? 

· Is the technology in question a single-user application or a group-supportive application? 

· Does it require new competences, either for handling the technology or for coping with the changes it introduces in collaboration? 

· To what extent does it rely on a separate infrastructure?

· Is usage mandatory or voluntary?

· What is the degree of outdating of technologies 

· How is the reliability and maintainability of the technologies

· What is the degree of standardisation of technologies

· Are additional infrastructure requirements considered / needed, and are these factored into the economic considerations? 

Stage B6: workplace strategy

· Does each of the specific locations for work environments meet the social, environmental and financial requirements outlined in the broad workplace strategy.

· Have the environmental impacts of the proposed strategy been considered in detail: impact on the natural environment, use of natural resources, energy use and production of waste and pollutants for each of the possible options within the strategy (including both building-related and transport considerations)

· Have the social impacts of the proposed strategy been considered in detail: staff work-life balance issues; consideration of the effect of outsourcing versus running buildings with internal staff (including use of serviced offices); HR policies and team working practices to ensure that team cohesion is maintained and that staff working remotely do not feel isolated; likely effect of workplace strategy on staff involvement in their local community; staff retention/turnover issues; local staff availability, unemployment levels, local economic conditions and impact of each strategy option on these, etc; impact on staff and their families and communities of any relocation and staff views and concerns about this;

· What is the predicted economic impact of the proposed workplace strategy? Economic considerations include: property portfolio details including leases and rent reviews; relative life cycle costs of each possible set of workscape options; issues of effectiveness of different options within the workplace strategy; relative cost of hiring and training staff in different locations.

PHASE C: IMPLEMENTING THE STRATEGY

This involves designing and implementing the solution, where ‘implementation’ is specifically taken to include the ongoing operation of the organisation (i.e. the day to day use of and running of whatever workscapes the strategy has identified) (implementation and operation, stage 7). This phase also includes continuous evaluation of the success of the strategy (workplace evaluation and improvement, stage 8).

Stage C7: implementation and operation

· Key tasks: design and procure worksettings and work arenas (and perhaps, work environments); operate business in workscapes in accordance with the strategy

· Has the technology planning stage been implemented as an implementation project?

· Has the procurement process for new workplaces ensured that environmental factors have been carefully considered: minimising use of natural resources and production of pollutants or waste in procurement and in operation (so careful consideration about HVAC, water systems, etc)

· Has the procurement process for new workplaces ensured that social factors have been carefully considered including liaison / consultation with local community about strategy; staff participation in design of their workplaces, where appropriate; staff information programme 

· Has the implementation strategy ensured that costs have been minimised without reducing either effectiveness or sustainability

· Has the possibility of environmental, social or economic rebound effects been considered? 

Stage C8: workplace evaluation and improvement 

· Key tasks: monitor and improve the operation of the workplace; change the strategy, where necessary.

· Following the implementation of the strategy has the ongoing performance of the strategy been evaluated at regular intervals?

· Environmental considerations: Assess impact on natural environment –use of resources (materials, energy), negative outputs (pollutants, greenhouse gases, waste), effect on local ecology of workplace operation.

· Social considerations: staff satisfaction and work-life balance; amount of travel; impact on local and wider community

· Economic considerations: effectiveness of the workplace strategy; cost of workplace strategy.

Recapitulation 

The discussion in the present chapter demonstrates that the approach developed can be deployed in a fruitful way, outside the technology domain area. The starting point for the formulation of “the right questions” in this chapter was an elaborate, stage-based model for workplace design. In a model-building sense, this model serves as a functional equivalent to the formulation of observed patterns and mechanisms for technology introduction as described in the previous chapters. And in both cases, sets of questions aiding implementation procedures could be elaborated. 

The approach developed seems especially appropriate for the technology domain, where the model-building activities have not (yet) been developed to cover the wide range of technology processes. Even without a well-developed theory, this approach is able to generate mechanisms that can be generalised to a multitude of technologies and settings, thereby producing valuable insights informing implementation processes.

Section three – Implications

9. Lessons learned and implications for further research

As described above, the introduction of technologies is not a process where functionality sets are introduced, or where technology2 replaces technology1 in a in a purely “technical” and ”friction-free” way. Instead, the introduction of technologies has to be conceptualised as an instance of an organisational development, or – more precisely – a socio-spatio-technical development: which is the basic assumption underlying the entire SANE project. Organisational developments may be cumbersome and unpredictable, and typically, introduction processes for technologies are influenced or ”coloured” by numerous processes, producing distinctive patterns for introduction. 

Observed regularities in introduction processes – both identified through the Unified framework and the validation exercises, and through the literature – have been called mechanisms: ”frequently occurring and easily recognizable causal patterns that are triggered under generally unknown conditions or with indeterminate consequences”. The identification and elaboration of mechanisms has been seen as an important way of addressing processes of technology implementation in organisational settings, since insights achieved from observing mechanisms at work in one setting may influence both interpretations and practices in other, similar settings.

Within the project several mechanisms have been identified. In one range of the spectrum one finds the simple, short term, and seemingly obvious (although not trivial) mechanisms, such as relevance for work tasks, directing research interest as well as implementation strategies towards functionalities and activities. Other, more complex examples are the domestication of technologies, guiding the interest towards post-introduction behaviour, and unintended side-effects, informing the search for possible implications that were not the main focus when considering the introduction of a new technology. Exemplifications of these mechanisms may be found in the introduction of location technologies in the SANE validation exercises. The immediate goal was to provide users with location information to support contact and communication. An instance of domestication – although not frequent – was to leave the “badge” at the desk, thereby breaking the assumed association or link between personal badge and person. An unintended side effect of location systems relates to privacy issues, since location information – quite similar to web-page traces – may give off information about information flows and contact patterns not needed to be accessible to all. 

Important instruments for the formulation of a relevant set of mechanisms and questions are: 

· empirical studies of implementation processes

· familiarity with relevant processes and tools

· familiarity with potential usage situations

· familiarity with the relevant research literature

· an imagination for unanticipated use and usage situations

The latter instrument may be achieved through scenario writing, where there is a commitment to provide rich descriptions of usage situations. Scenarios may be used to formulate scenes where one makes assumptions of the existence of available functionality sets, or organisational structures, to see how that would influence the internal functioning of the imagined workscape. Further, scenarios may be used for elaborating assumptions of how one got from the situation here-and-now, to the situation of the scenario.

Since mechanisms are defined as “frequently occurring and easily recognizable causal patterns”, there are no pretensions of completeness or mutual exclusiveness in the formulation of a set of mechanisms. Neither are there any pretensions of completeness in the formulation of questions derived from, or associated with the identified mechanisms: The formulation of mechanisms, as well as “the right questions” may always be refined, since other patterns may be observed, and better formulations of implications may be given. Nevertheless, the identification and elaboration of mechanisms have an important role in planning and in studies of technology introduction processes. The very mechanisms identified will inform implementation plans and processes, will sensitise the planners for potential implications, and may serve as a common platform for enriching the systems development and implementation processes. For researchers, there will be an incitement for achieving better and more precise formulations of the mechanisms. Further, the search for and formulation of mechanisms may be instrumental for model-building in the area of adoption and post-adoption behaviour.

Implications for technology providers

The main focus of the present discussion has been the introduction of technologies into an organisational setting, hence, there is a focus on the end-user organisation. The discussion has, however, also implications for organisations developing technologies, or rather functionalities and functionality sets, for prospective user organisations. 

The formulation of mechanisms will also be instructive for technology suppliers, by informing suppliers of how end-user organisations think and behave – both in the processes of acquiring technologies, and in the post-adoption behaviour. An assessment of for instance “relevance for work activities” will be quite different as seen from the perspective of a technology supplier, or form an end-user or an end-user organisation. An elaboration of the distinction between supply-led and demand-led innovations will lead to the implication that technology providers must approach an understanding of end-user work tasks and situations to increase the potential of success for prospective technologies.

In a similar way, the processes of domestication are quite intimately related to the technology design processes, since “domestication is anticipated in design, and design is completed in domestication” (Silverstone and Haddon, 1996). 

In a short-term perspective, potential functionalities and functionality sets may be expected and predicted through surveys of user requirements and through the identification of gaps in current technologies - gaps that must be discussed in the context of current usage, as elaborated in more detail in the technology survey produced in the deliverable D21. There, main impediments to the use of services are identified as poor user interface design, and limitations of capacity in several links in the service supply chain (in the access network, in the mobile network, in the processors and display systems for the more demanding applications). Further, high prices for equipment and services hamper the wide deployment and use of some heavy applications. 

As indicated in the scenarios, and corroborated by other work, some of the important technology gaps for the use of ICTs over the next years may be these:

· Bandwidth limitations in access and mobile network, to accommo​date multimedia applications; GPRS, UMTS, ADSL etc. may alleviate the situation.

· Lack of service quality provisions, for isochronous services such as voice and video; IPv6 may provide a solution.

· Lack of provisions for “Always on” connections – technical and eco​nomical; IP based networks will be an important part of the solution

· Need for integration between inhomogeneous communication and computing systems.

· Affordability and accessibility of complex application systems. Open SW systems, improved system design methods and tools; parallel processing etc. may provide some help

· Low image resolution and visual dexterity of applications.

· Difficult interfaces and complex system navigation

· Lack of standards and inflexible installations in Intelligent Buildings. Wireless installations that are more easily retrofitted than cables may reduce the need for up-front decisions.

When it comes to future usage in, say, five years, it is sobering to consider the change from just a few years ago: In 1996-7, we saw that use of the Internet was growing rapidly, but it was mainly the adepts that envisaged the uncommonly rapid deployment that has been observed in the US and parts of Europe. The same goes for mobile telephony, which was already present, but which has reached a penetration in Europe that only a few would have predicted. The real surprise in this field is SMS, the short message system in GSM, which has reached a star status in the latter few years that not even the adepts were envisaging. On the other hand, we have seen no great deployment of technologies that were not present five years ago. It is also sobering to consider the multitude of technologies with promises of becoming the future “killer application”, but that has faded away for various reasons. – WAP as a key driving technology for mobile business (or m-business) is but one out of many examples of technologies that has not fulfilled its promises, the new gene​ration of mobile phones and networks (3G) is still waiting to be introduced beyond field trials.

The reason for this difference appears to be that widespread usage of any technology is closely interwoven with the contexts in which it is employed. This involves innovation and learning by the users in processes beyond the technology – which takes time. Another lesson from history is that recognised technical quality and intended usage of different instances of technology offered to the market is no safe indication of which instances that are actually deployed, and for what. The way markets develop, and actors in the market behave may prove to be more influential.

In a longer-term perspective, the perspective of new technologies an new environments for action addresses the more fundamental interpretive questions of how technologies are to be interpreted in usage settings. The history of technology introductions, such as the telephone or the world wide web, clearly demonstrate that functional and technological capacities develop together with the interpretive framework and usage patterns of these technologies: The telephone, for instance, was initially understood as an instrument for business communication, and social conversations were not encouraged. Later, social usage of the telephone became one of the major sources of income for the telecom operators, and now, the distinction between social and business oriented usage seem to blur, in parallel with the blurring distinction between work and leisure. 

An implication of this usage-oriented approach to technology introduction is that technology providers have to address functional capacities, an understanding of usage situations, and the interpretive framework within which technologies are presented. 
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Appendix: Technologies as new environ​ments for action – The case of alternative user interfaces

Introduction

In theoretical treatments of technologies, functional descriptions prevail –as is done in the discussion above, where technologies primarily are described through their functionalities and functionality sets. The reason for focussing on the functional aspects relates to the very characteristics of technologies as artefacts for action. The presentation of functionalities and functionality sets, as well as elaborations of the affordances of technologies, rely, however, on interpretive aspects, since our relation with technologies rely on how we have learned to interpret and understand technologies as well as the environment wherein technologies are deployed. 

From a different technology domain, the car can illustrate the need for also including and elaborating the interpretive aspects: Seen as a provider of functionality sets, the car may be described as a provider of flexible, road-based transport of people and goods. The (use of the) car relies, however, on an infrastructure of roads, petrol stations, car repair workshops etc. due to the “systems character” of the car. The interpretive framework of a car has changed significantly: From having been a technologically challenging effort, where the car drive was something of goal in itself, the car is now a piece of standard and almost taken for granted technology for transportation. And in the future, the car may end up as being interpreted as a prime destroyer of the environment. 

In the domain of information and communication technologies, the computer has gone through equally dramatic interpretive changes, from having been seen as an advanced and high capacity number crusher with an estimated world market of only a handful, as in 1943 Thomas Watson, then chairperson of IBM, famously said: "I think there is a world market for maybe five computers". Later, computers were seen as business appliances, and DEC’s Ken Olson thought there was no reason anyone would want a computer in their home. Now, computers are found almost everywhere, in cars, toys, microwave ovens, and in unspecified locations in the ambience – although not necessarily conceptualised as “computers”. 

The area of user interfaces has an important role in this respect, since they so directly challenge and change the ways we understand technologies, where they are to be located, what they do, and how data are entered (to use a somewhat dated term). Therefore, the implementation processes are also interpretation processes, with contested conceptions of what a computer – or any piece of ICT – is, and how it should be integrated into work practices and work situations. 

Interfaces

The term ‘user interface’ is used liberally in ICT literature about most aspects of the interaction between humans and the technology, as defined elsewhere in this report. In this era of Internet use, the user interface of choice is the computer screen with what has become known as a ‘graphical user interface’ – introducing an element of recursiveness in the description; a screen, a keyboard and a pointing instrument – a mouse. 

For computer use, this is the standard user interface from which alternatives are discerned. A couple of decades ago, the windows metaphor and the pointing instrument was introduced as an alternative to the previous standard interface (command lines with text entry), with far-reaching consequences such as a greatly increased speed of deployment of computer screens and all their applications. The computer screen is, however, not the only user interface to technology. Mobile or cell phones are almost everywhere, and employ sound rather than image as the primary channel of the interface. Pocket-size contraptions such as personal digital assistants, or PDAs, are still mainly screen-oriented, but most vendors of PDAs and cell phones seem to want the two devices to merge into something new, which will be both – and neither.

Beyond the interfaces mentioned, the user is faced with a host of other everyday and professional interfaces to technologically mediated information: the dashboard of a car, the traffic lights on the road, the watch on the wrist, the TV screen at home and in the pub, the control panel of the dishwasher, washing machine, stereo and DVD player, as well as the numeric door lock to the office, the ATM machine etc.

The diversity of user interfaces

So, lifting the gaze from the computer screen, one will see that there has been experimentation with a wide spread of alternative user interfaces in research and industry. From a practical point of view, one may classify these in a number of ways. One criterion is the human senses involved:

Visual interfaces 

cover the computer screens, the displays of mobiles, PDAs, ATMs and other visual signs on devices, but also 3D goggles, head-up displays, immersive multi-screen or multi-wall displays etc. The illustration shows a pair of goggles super-imposing computer mediated information upon the scene the user is seeing. Such interfaces have been used i.a. for assembly and repair work, where the operator is shown the manual operations and the intended finished result.
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Figure 20: Information being super-imposed on ”the real world”. Source: http://www.wearablegroup.org/hardware/spot/index.html 

Tactile interfaces 

are used for manipulative feedback, among other things, in games, manufacturing process control, during input to CAD systems etc. The most frequent use is probably in games, where the user navigates a vehicle, a representation of herself, a weapon etc. through joysticks or other handles. More delicate manipulation has been tested with sensors on the user, such as a “data glove” which senses the positions and forces of individual fingers, the palm, the hand and the entire arm as the user moves.
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Figure 21: A data glove prototype from Motorola, shown at CeBIT 2001. Photo: E. Bergersen.

Auditive interfaces 

use sound for transmitting content, signals on process progress etc., as ambient (room) sound, through earphones and other means. The use of auditive interfaces for data entering, e.g. through voice recognition, has, however, limitations in open-plan settings (cf. Chou et al. 2001).

Olfactory interfaces

have been explored for factory processes and home automation, where a smell in the air can be used, e.g. for alerting or informing those present. 

Interfaces that see you.

Known examples are positioning and location systems, which detect the presence and possibly the precise location and orientation of the user, such as the office positioning systems used in the validation exercises. Further, there are systems that identify the user, such as voice and face recognition, finger print or retina scan etc. Eye-ball tracking may serve as an alternative steering device. Facial and voice recognition have also been tested for detecting characteristics of the user, i.e. stress level, smiles etc. 

[image: image25.wmf]
Figure 22: AT&T’s sentient computing sensor system. Source: Addlesee et al. (2001).
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Figure 23: Facial recognition system. Source: Homepage of Project Oxygen (http://oxygen.lcs.mit.edu/)

Facial recognition systems have been used experimentally for access control etc., and reportedly for search for wanted persons in public spaces such as airports or sports arenas. The illustration above shows a face being recorded and analysed for facial features by a computer application. 

[image: image27.wmf]
Figure 24: Automated crowd detection and management. Source: Deparis and David (1999).

This illustration shows a glimpse from a public survey camera. The application is crowd management with telematic imaging and communication assistance. The application tries to automatically predict crime behaviour, and has been tested at Liverpool Street Station in London.

Dynamics of use

Another aspect of interfaces is the dynamics of use. This ranges from rather static cases, as displaying the temperature of a room, a screenful of text, a still picture, to more dynamic ones such as moving pictures and sound – video – and various examples of animated presentation such as the temporal sequence of states for complex or abstract systems. Another element of dynamics is interactivity, i.e. two-way communication between user and system. This is in a sense trivial for word processing, but highly instructive if user input changes the run of events which the system is reporting. Interactive TV has been discussed in the media; in this case the user/viewer is usually confined to selecting the view from several cameras, stopping and reviewing the presentation for better understanding etc. 

A further aspect of interface dynamics – which may deserve a separate term which could be “comprehensiveness”, is the extent to which the user easily can handle several processes, switch between processes, sessions etc. which earlier required separate systems, separate sessions and so on, and where the generality of user input for a desired course of action is larger than traditionally observed. The concept is applicable to physical and industrial processes, such as flying a supersonic, aerodynamically unstable fighter plane “by wire”, the seemingly less dramatic task of running a factory process or a power plant, or situations often associated with “personal assistants”, avatars and their flock, such as booking air or rail travel, checking tax issues or trading in stocks. In some discourses upon the subject, the participants will prefer to call these aspects applications; the choice of words may be a matter of taste.

The interface/application debate will also go on with respect to the phenomenon, which with rather juicy hyperbole has been called “intelligent agents”. The basic idea is to have an entity “in the system”, which can perform on the user’s behalf, answering calls, booking travels, in short behave as a human assistant. It seems feasible to implement software packages that perform tasks within very limited universes of discourse, such as booking standard flights and setting up long distance calls, but such solutions fail dismally if brought out of context. 

Ubiquitous and vanishing computers, pervasive computing, and ambient intelligence

Increasingly popular with researchers and planners, the idea of a full flavoured ICT-enhanced environment has been launched under many different names such as those mentioned. The idea can be taken to several levels of maturity, with the more developed ones appearing as science fiction. But science fiction is not what it used to be; for Jules Verne the story of putting a man on the moon qualified for the label. As mentioned, only a few decades ago, senior managers in important computer companies estimated the world’s need for computers to a handful, and could not se any reason whatsoever for any individual wanting to possess a computer.

Although the various names used for the idea may differ by nuances, the main idea is that “users” will have access to a wide range of ICT-based services from most places they want, interacting with these services through the whole gamut of interfaces intelligently selected to provide the quality, intensity, economy and privacy required by the user, the service and the situation.

A related, on-going discussion is whether information and communications technologies should take the form of separate information appliances providing a limited functionality set, of integrated, comprehensive tools, such as the PC providing a multitude of functionality sets, or of functionality sets that are available on a multitude of devices and platforms (cf. Norman, 1988).
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Figure 25: Sharing virtual space in a “telecubicle”. Source: Scientific American (April 2001)

The changing realm of alternative user interfaces

Alternative user interfaces expose some of the complexity in the relationship between user, technology and the context for use of technology. This complexity is a challenge to the introduction of new technology, as it renders the outcome rather unpredictable. Our understanding of this complexity is apparently limited, and deserves further investigation; here it will be illustrated by a few examples.

One way of looking at it is to see how the conception of the technology, or the artefacts that embody, represent or give access to the technology, are being understood in a particular mental frame, and how that frame restricts the way it is used and who uses it in what situations. One example is the telephone, over which the debate raged initially about whether it was a rather deficient telegraph (no paper or other permanent records, only words) or something else. By social and economic sanctions, its use for many decades was restricted to brief, serious messaging, not for chitchat. Only later were these restrictions relaxed, and in the process, severe antagonism was raised between men and women over their respective uses of the technology; men perceiving that their use was terse and matter of fact while that of women was mainly gossip and socializing, and women presumably having the obverse opinion. A detailed analysis can be found in (Bakke 1996).

A well-known example of a slightly different mechanism is what happened to SMS – the Short Messaging System that is part of the GSM standard for mobile telephony. The designers had envisaged a fairly technical use with low volume – only a minor segment of the population were assumed to take the trouble of keying in messages. 

Among young people, the use of SMS was not felt to be sanctioned in any way, and its use has grown tremendously, beyond the wildest dreams of the designers. And the subject matter? Teasing, flirting and dating, in addition to the “micro-coordination” of activities in everyday life that has become the hallmark of mobile telephony (cf. Katz and Aakhus, 2002). This “revolution” was not fought against heavy social sanctions, as these had not formed when the service was released, and the main impediment to young people embracing it, besides cost, was the astonished shaking of their elders’ heads. 

These brief examples from telephony show runaway technology adoption in the general public, in both the private, public and work sphere, and with major socio-economic consequences. There are plenty of other examples of technology introductions which had a much more painful progress, and for a variety of reasons. Some of the problems may be connected to ideas about what the technology can be used for, some to the even more important issue of how the technology may alter the social, legal and practical web of social interaction in ways that are destructive or at least unpredictable. Some problems are of course also attributable to a technology’s lack of usefulness or the cumbersome procedures required to employ it. 

There are numerous examples of technologies being introduced by inventors, developers and marketing professionals with one purpose in mind, and the public, after some initial bickering, happily using them for different purposes. But we find that our understanding of why some gadgets and services take off, while others sneak into early oblivion, still is rather deficient. Here, the search for and identification of mechanisms for technology introduction may be an important source for more detailed knowledge of what makes an innovation a success or a failure, thereby serving as an instrument for analysing prospective implementation processes.

This little appendix on alternative user interfaces as challenges to current conceptualisations of technologies may end with reflections over a passage from Michael Dertouzos’ book on human-centred computers. Dertouzos is director of the Laboratory for Computer Science at MIT, and has been instrumental in starting the project Oxygen
 there, which is testing a number of new concepts for interfaces, applications and the integration of technology into our lives:

“When the Industrial Revolution arrived with its great innovation, the motor, we didn’t leave our world to go to some remote motor-space! On the contrary, we brought the motors into our lives, as automobiles, refrigerators, drill presses, and pencil sharpeners. This absorption has been so complete that we refer to all these tools with names that declare their usage, not their “motorness” (Dertouzos 2001).

In a similar way, the “computerness” is likely to disappear, and a number of information and communications technologies and appliances will eventually be addressed solely through their functionality sets and affordances for use in relevant usage situations.
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� Or even more precisely, as socio-spatio-technical systems.


� Acronym for electronically Ready, Arena Fornebu. – Fornebu being the location for the new headquarters.


� As indicated above, there is no need for invoking covering law statements for an explanation to be satisfactory.


� In the case of decreasing returns, one talks about negative network externalities.


� See � HYPERLINK "http://oxygen.lcs.mit.edu/" ��http://oxygen.lcs.mit.edu/� 
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The Human Environment Model provides a dynamic representation of how two distinct categories of communication frames (human agents and resource mediators) link to form communication pathways across co-located or non co-located environments in synchronous and asynchronous spaces.

 

In addition the Human Environment Framework describes the theoretical basis underpinning the dynamic relationships between the communication frames by displaying the Common Ground as a continuum extending across different types of communicative temporal and spatial locations. 

 

In the first instance, the model shows how two co-located human agents (active participants) are engaged in a synchronous communicative activity in the presence of a third human agent (overhearer).  

 

In the second instance the model illustrates how the same human agents might extend the common ground of this synchronous communication through a communication pathway to two non co-located human agents (an overhearer and an active participant) who are brought into the activity via passive, controlling and active linked resource mediators, namely a passive interface, a gatekeeper, and an active interface. 

 

In the third instance, the model shows how active participants can extend the common ground still further to an absentee - a human agent who is neither present nor participating in the communicative activity. The gatekeeper in this instance routes the topic under discussion through a fourth resource mediator - an asynchronous interface. 
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