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Abstract 
Technology transfer has become recognised as a key factor in people's efforts to 
implement information technology in diverse spheres of modern life, and 
particularly at the workplace. However, 'transfer' is a unidirectional 
conceptualisation of the processes of technology design and implementation. It 
veils the work of interpretation, mediation, and reshaping involved in the processes 
of 'technology transfer'. Moreover, the obstinate focus on discrete, isolated 
devices, and technological fixes provides us with blinkers that cut off from our 
view the complexity of the integration of a heterogeneous amalgam of new and old 
technologies, traditional and newly evolving work practices, organisational 
structures, and economic, social, and cultural contexts. In this paper we describe 
the collective efforts of a multidisciplinary team of researchers and practitioners to 
embed new technologies into the existing bricolage of tools and work practices in 
aesthetic production. 
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INTRODUCTION 

The notion of technology transfer is treacherous. It invokes the impression of 
technology design and implementation as a unidirectional process, of an object 
'handed over' when the design work is done. Furthermore, it roots and thrives in a 
tradition of thought that revolves around certainty, calculability, objectivity, and 
usability (Heidegger 1977). It is obstinate, despite the efforts of more than a 
decade of research into the sociality of work and the distinctive advantages of 
participatory design. The rationale that nurtures such a notion neatly divides the 
world into nature/culture, objects/subjects, man/machine, designer/user. However, 
on closer inspection the boundaries between these categories turn out to be tluent. 
Technology equally presents itself as a hybrid (Haraway 1991, Latour 1988, 
1993). Inscribed into it is a standardised version of its prospective human user 
(Woolgar 1991). Moreover, it arises from and is embedded in, an 'ecology' of 
human practices, other technologies, and materials. From the hammer's handle 
that anticipates the user's hand, or the interfaces of computer applications that 
anticipate user actions in their menus and options, to the social, cultural, and 
political practices that employ and draw on technological potential, human and 
machine are inextricably linked. Yet, while the analogy with ecology correctly 
captures the fragility of this blend of the social and the technical, it conceals the 
activities involved in its maintenance. This heterogeneous blend teems with 
friction and is, therefore, perhaps better understood through the metaphor of 
'bricolage' than the metaphor of 'ecology' with its connotation of balance and 
harmony. The friction we find is both a negative and a positive force. Problems 
arise, for example, when the standardised user inscribed in the technology is 
incongruous with its real user, or when elements of the bricolage of practice, 
technology, and material can not cooperate. However, friction can also be positive: 
in all elements of the sociotechnical hybrid, the potential exceeds that which is 
actually realised. Humans are creative in their use of technologies, while both 
materials and technologies offer a wide array of possibilities only gradually, and 
perhaps never fully exploited by their users. It is friction which inspires creativity 
and reveals potential. We are interested in both these kinds of friction. 

We argue that it is the pervasive practices of translation and mediation that 
mould and knit together the social and the technical. Mediation can take a number 
of different forms. It begins with translation, which oscillates between human and 
machine. Designers interpret and envisage human practice and translate it into 
scripts for their technology, while users interpret these technological scripts for 
their practice, and their practice in terms of its fit with the technology. Where 
translation misinterprets. where scripts are inadequate, where the fit between the 
elements of the evolving new material culture is wanting, mediation takes different 
forms - in one instance recourse to a manual may improve the translation of the 
script of the technology, in another case a new piece of technology may be 
required to facilitate the insertion of another into the bricolage of devices and 
practices, in yet another situation it may be desirable to alter traditional practices. 
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Mediation and translation are sophisticated practices crucial for both the design 
and the implementation of new technologies. However, at present, the users' work 
involved in these practices is often overlooked: 'The prevailing order of 
technology production is based not in acknowledgement and cultivation of these 
networks but in their denial in favor of the myth of the lone (male) creator of new 
technology on the one hand, and the passive recipients of new technology on the 
other' (Suchman 1994, p. 22). Tacitly, a major part of the burden of mediation is 
left to the users; users who can often ill afford the considerable costs involved. 
Mediation between new technologies and the existing bricolage of the 
sociotechnical network is a costly, time-consuming, and risky activity. Moreover, 
it is an activity that requires a detailed knowledge of the technology's potential, 
and of peripheral and specialised products that can assist in the embedding of new 
devices into an existing (mutable) context. Even further, it demands familiarity 
with the practices the new technology is supposed to support, and, at the same 
time, a sense for how things might develop in future. Suchman argues that the 
feminist critique of traditional objectivity offers us an opportunity to overcome 
these limitations by beginning to share the responsibility for mediation between 
designers and users. This kind of feminist theory advocates a move away from a 
'single, asituated, master perspective that bases its claims to objectivity in the 
closure of debate, towards multiple, located, partial perspectives that find their 
objective character through ongoing dialogue' (Suchman 1994, p. 22). This 
acknowledgement of 'situated know ledges' (Haraway 1991) has far-reaching and 
promising implications for the practical aim of designing and implementing 
technologies in such a way that users may more readily and with less risk benefit 
from their potential: '[F]eminism offers a way to begin to replace the designer/user 
opposition - an opposition that closes off our possibilities for recognizing the 
subtle and profound boundaries that actually do divide us - with a rich, densely 
structured landscape of identities and working relations .. .' (Suchman 1994, p. 22). 

Navigating within this landscape of identities and working relations requires 
both users and designers to be willing to translate and mediate between 'situated 
knowledges' for the sake of arriving at a sociotechnical system that works. It 
requires us to abandon the idea of design as the creation of discrete, isolated 
devices and instead to collectively engage in the 'cultural production of new forms 
of material practice' (ibid., p. 34). Our agenda must be 'to bring developing 
objects out into the environments of their intended use, such that their 
appropriability into those environments becomes a central criterion of adequacy 
for their design' (ibid.). Against the criticism that this might seem a 'slow way of 
getting things done', B¢dker et a! ( 1991) argue that 'our techniques of involving 
users in projects will improve the quality of the developed products and help 
anticipate some of the more expensive design errors that occur in traditional 
system development' (p.151). It is a more realistic agenda, because its emphasis 
lies on integration, and because it takes account of the lived experience of 
technology implementation, of the multiple perspectives on technology, and the 
contingencies of the process. 
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How such an integration can be collectively achieved and how paying attention 
to the processes of translation and mediation in technology design and 
implementation can help in the change process is the subject of this paper. 
Weaving together several perspectives we will explore the motivation for, and the 
nature and experience of, such a change process. 

BRICOLAGE- AN OPEN ENDED JOURNEY OF INNOVATION 

Taking the existing bricolage of human practices, technologies, and materials as a 
starting point, the integration of new technologies can best be achieved through 
another layer of step by step bricolage. We extrapolate from bricolage as a 
characterisation of existing conditions to bricolage as a method for directing the 
trajectory of change. Bricolage1, a methodological variant of partcipatory design, 

·allows us to take into account not only the interdependencies between the elements 
of the existing blend of the social and the technical, but also to pay heed to the 
temporal dimension of change. Ideas about future configurations of human 
practices, technologies, and materials may change considerably with the passage 
of time, with experience of stages in the change process, and with newly emerging 
technological possibilities. Bricolage can be described as: 

'designing immediately', using ready-at-hand materials, combinations of 
already existing pieces of technology - hardware, software and facilities (e.g. 
Internet providers) - as well as additional, mostly 'off-the shelf' ones. It 
therefore involves design as assembly. It is most important, however, that this 
is not just an assembly of technical components, but also of appropriate 
workpractices, skills, training, communications, affordability, etc. In other 
words the design is of a totality of technical support in context - it is a matter 
of co-evolving work and technology. (Shapiro eta! in preparation) 

Flexibility is required with regard to the unfolding contingencies of change and 
the process must allow the different actors' perspectives to influence each other. In 
the following we will, firstly, present the context for the study, secondly, we will 
address the issues of mediation within the bricolage of new forms of material 
culture with reference to our experience of the implementation of a set of 
technologies in a practice of landscape architects. 

A desire for change 

The office in question is located in Kendal, in the British Lake District. It operates 
as part of a multinational organisation, in which landscape design is one amongst 
many services provided. While this context provides a certain degree of protection 

1 Due to limits of space and time the issue of bricolage as a method for technology design and 
implementation can only be treated in a somewhat sweeping fashion. For more detail see, for example, 
Shapiro et al (in preparation) . Ciborra (1996), Hales (1996), Mogensen & Shapiro (1996), Sumner & 
Stolze (1995), Greenbaum & Kyng (1991). 
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and offers a pool of expertise that can be drawn upon, the office has a degree of 
independence and responsibility for its own viability that results in a status similar 
to those of independent small and medium enterprises. Landscape architecture is 
embedded in a larger domain of work that is concerned with aesthetic production. 
Aesthetic production is 'applied aesthetics' in the sense that it combines creative 
with practical, scientific, technical, and socio-cultural elements in, for example, 
industrial design, some parts of engineering, architecture, or landscape 
architecture. Liz, one of the landscape architects at the office, defines design thus: 

[it is about] reconciling all these different sorts of things ... and at the same 
time you want to get something that is just that bit more, ... you draw together 
all these different strands, and you get a solution that works, and then - to make 
the difference between the one that works and the one that has that something 
extra - it takes another effort to look again and maybe combine things, refine 
things, and that process is nearly always about leaving things out, about 
smoothing lines so that they do two things instead of one, really finetuning it 
and [adding] a bit of yourself. 

The reconciliation of diverging interests in a way that has 'that something extra' is 
the outcome of a cooperative effort. A major part of the work is done and captured 
in and through visualisations (Henderson 1995, Goodwin 1994) and supported by 
texts. The team at the worksite in focus here consists of four landscape architects, 
a technician, two ecologists, and two secretaries. Their expertise is combined in 
different ways as and when the work requires it. Apart from the drawing of design 
sketches and detailed plans, and the writing and compilation of reports, the work 
involves liaison with clients and contractors, providing evidence at public 
inquiries, and the coordination and overseeing of the work on site. 

At this particular worksite, but also more generally in the domain of aesthetic 
production, competition and pressures to produce qualitatively better services and 
products faster, to be able to react flexibly to last-minute demands for change, and 
to open up the design process to the input of clients and partners are increasing. 
Arguably, this is a result of, on the one hand a more design-intensive mode of 
production and the sophistication of consumers in the emerging 'economies of 
signs and space' (Lash & Urry 1994 ); on the other it is a corollary of the potential 
of information technology to allow for the faster, more flexible, and more 
democratic production of symbolic goods. Computer aided design/drafting (CAD) 
programmes have been in use for over a decade in the domain of aesthetic 
production. However, at present, they are not well oriented to the design aspects of 
the work. While they 'offer advantages over manual methods in the ease and speed 
of correction, insertion of new material and amendments, and production of 
repetitive material, ... the manipulation and display of complex drawings in 
'layers' and more accurate dimensioning' (McLoughlin 1994, p. 143), they are 
tools 'with applications in the analysis, rather than creative/conceptual, aspects of 
design' (McLoughlin 1990, p. 221 ). The potential of new visualisation and 
communication technologies promises not only the possibility of making these 
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advantages available for the more creative aspects of design, but also the 
opportunity to explore entirely new ways of visualising and communicating. 

It was a combination of pressure and curiosity that was the basis for the people 
at this worksite to embark on a journey of innovation (see also: Mogensen and 
Shapiro 1996). Walter, the managing director, summarises their motivation: 

we were afloat, but within limited financial means we needed something that 
elevated us into another league, if you will. I knew we needed to go there but I 
didn't know how we could get there ... it was a desire for change, for a 
technological leap without knowing how we'd actually achieve it 

This journey had begun before we entered the scene as researchers. The desire 
for change is accompanied by a sense of uncertainty. As mentioned above, there 
are risks involved, and the huge field of technological possibilities is often a 
source of confusion rather than inspiration. The cooperation with us, it is hoped, 
will yield a smoother and more empowered process of change, and insights into 
the nature of this process for both the organisation and the researchers. Most 
importantly, it is hoped that cooperation with us will allow a more informed 
assessment of risks and opportunities, and make visible a wider range of options. 

The research interests lie in an exploration of the implications and 
consequences of an approach that attempts to map 'situated knowledges' within 
the 'divided terrain of technology production and use' (Suchman 1994, p. 25) and 
a situated, practical engagement in the creation of new forms of material practice. 
Bricolage focuses on what can be done 'here and now' with available 
technological possibilities under given conditions (Mogensen & Shapiro 1996), 
with a view to both the short-term practicability and desired outcomes in the long 
term. Hence, it concentrates on investigating what 'bits and pieces' should be 
brought into use; how the 'bits' integrate; what they should be used for, and how 
they can be used; and, crucially, whether they enable or constrain future 
developments. This amounts to the design of (organisational-and-technical) 
solutions rather than the design of applications. 

The change agents 

We have now gained some insight into the motivation for change both on the part 
of the practitioners and of the researchers. But in order to be able to listen to the 
different perspectives, we need to know more about who the actors are, and what 
kind of situated know ledges they bring to the scene. 

Several actors are involved. There are, firstly, the people at the worksite. They 
are all experts in their individual domains. The landscape architects are highly 
skilled in the making of aesthetic judgements, in the juggling of diverse interests, 
the practical creation of design documents, and project management. The 
ecologists specialise in ornithology and botany respectively. The two secretaries 
have a detailed knowledge of the archives, of past and present projects, of the 
work organisation, and clerical procedures. They also support the others' work 
through typing and proofreading. The 'technician' is someone whose role is in 
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flux in this otherwise fairly settled organisation of work. He has degrees in both 
geo-physics and information technology. His expertise was initially required to use 
CAD programmes for the extraction and assembly of analytical information (eg 
the construction of wirelines of topographical features of the landscape). With the 
introduction of new technologies, his knowledge has become more widely 
applicable, and new roles and tasks have developed. Apart from the secretaries, 
who had a knowledge of how to use word processors when the course for change 
was set, the 'technician' is the only person who was skilled in the use of 
computers. 

Secondly, there are the non-human actors. With Haraway we acknowledge 
'that social relationships include non-humans as well as humans as socially active 
partners' (Haraway, 1993, p. 6). It is the scripts for their human users written into 
'things' that provide the basis for this understanding of sociotechnical networks 
(Latour 1988). The traditional devices of landscape architecture and the practices 
of their use are knit together as a well functioning fabric of sociotechnical 
practices. In producing a planting drawing, for example, landscape architects enter 
into a relationship with desks, paper, pens and pencils, measuring devices, 
printers, fax machines or postal services. The way human and non-human actors 
'communicate' is through, on the one hand, subscription of the human actors to 
the scripts of the devices, and, on the other the compliance or refusal of the device 
to 'do its job'. Drawing a line with an ink pen, for example, the users know that it 
will only function when applied to paper, that it is difficult to erase, and that they 
can choose different thicknesses. They have to hold the pen almost vertically to 
the paper so as to allow the ink to flow unobstructedly. Thus, the ink pen makes 
the users do things in a certain way. Moreover, it delimits what can be done. If, 
while drawing, the landscape architects want to explore the effect of a line in 
relation to the whole drawing, an ink pen becomes a liability - it refuses its users 
the possibility of 'playing' with different lines. They will have to use a pencil to 
do this. The ink pen interacts with other devices, such as set squares (the pen's 
design allows users to pull it along the ridge of the set square, which in turn is 
designed so that there is a gap between the plastic ridge and the paper, which 
prevents the ink from spilling under it), razor blades (the ink does not react with 
the surface of the tracing paper, so that it can be scraped off), photocopiers (the 
edges of the ink lines are smooth so that the photocopier makes an exact copy of 
the drawings). New technologies with new affordances must either link in with the 
host of other devices, or mimic/compensate for traditional affordances. In the 
latter case, we must ensure that we know the scripts well. These are the scripts of 
the devices themselves - what they actually do for their users -, the scripts for the 
users - what the device requires them to do in order to work -, and users' 
interpretations of these scripts as they are applied in their work practice - how 
people make the things they use do what they want them to do. 

Thirdly, there is a multidisciplinary team of researchers. They come from a 
group of two participant observers with a background in psychology and social 
science, a computer scientist with a strong focus on participatory design, and two 
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sociologists with experience in the analysis of work from a CSCW and an 
ethnomethodological perspective respectively. Before we can describe our role as 
change agents more deeply, we must briefly outline our view of change. Figures 1 
and 2 provide a map to guide us (Mogensen & Shapiro 1996; B0dker & 
Mogensen, in preparation). Figure I illustrates one snapshot of the nature of the 
existing and a possible future bricolage of human practices, technologies, and 
materials. As we are oriented towards changing the existing arrangement, current 
conditions appear to us mainly in the light of two categories - potentials and 
constraints, which are mirrored by future risks and opportunities. However, the 
temporal relationship between these two planes of the process is not linear, but 
circular. The interpretation of current potentials and constraints depends on what 
kind of future we envisage and, at the same time, this vision is shaped by our 
perception of the present. Change as we understand it is an iterative process, 
spiralling between current conditions and future possibilities, e.g. from current 
conditions into a consideration of future possibilities, back into the reinterpretation 
and reassessment of current conditions. Then, in the light of new information or 
the experience of the insertion of a new element, we go forward again into yet new 
future possibilities which could not be seen from the initial starting point. An 
illustration of this process over time would show several of these 'hourglasses' 
side by side, with new forms of material culture evolving along a spiral (Figure 2). 

\ I 

Figure I: The dimensions of change Figure 2: The spiral trajectory of change. 
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With every new item integrated into the existing sociotechnical system, the 
current potentials and constraints change, and with them the possibilities that can 
be considered for the next loop of the spiral. When we opt for a new powerful 
computer to accommodate graphical software, the platform chosen (e.g. SGI, 
Macintosh, or PC) has a severe impact on future possibilities regarding hardware 
investments. Considering networking, among all the options available on the 
market, what are the actual possibilities for a rather small company? Is networking 
an opportunity to gather and exchange information, or is it a risk that people will 
'waste' time 'surfing the net'? When we consider a desktop publishing 
programme, do we opt for a cheap but sufficient one, or do we select the 
expensive one that is used as a standard by possible future printing bureau 
partners? As these examples show, the suitability of technology is a fluid concept 
that depends crucially on the contingent decisions that have to be made in the day 
to day business of determining the course of an organisation (Boden 1994). 

Our role as researchers in this is multilayered. On the one hand we observe the 
process of change, out of an interest in human activity and its sociality. On the 
other, we are engaged in it. Both the participant observers and the participatory 
designer have a continuous and active role in the change process. This role is 
concerned with mediation. It acknowledges a dilemma and attempts to build a 
bridge across the boundaries that divide us. 

TRANSLATION AND MEDIATION 

A focus on mediation can help us map 'situated knowledges' in the creation of 
new material cultures, and address the friction that is inherent in the networks of 
the social and the technical. This focus is both an impartial and a partial one. On 
the one hand, mediation occurs naturally in the encounter between the 
practitioners and technologies, and the observation of this activity can shed light 
on existing friction. On the other hand, bricolage implies an active approach to 
mediation. In this section we will address these levels of translation and mediation 
in turn. 

Observing mediation between users and technologies 

An invitation to participate in a design competition for the regeneration of the 
River Kent in Kendal was a rare opportunity for the landscape architects to 'let 
loose' their creativity, which is often buried under the many constraints of the 
work. Moreover, this was an opportunity to explore the possibilities of the newly 
acquired graphical software package Freehand (Macromedia). The feasibility of 
producing and assembling sketches, plans, text, and photomontages electronically 
could be tested while actually doing enjoyable work. In order to accomplish the 
work in a yet unknown way, the new devices' script had to be translated and 
accommodated into traditional work practices. Mediation between traditional, 
paper-based ways of drawing and new ways of production had to take place. 
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Although people are aware of the fact that it is possible to do all the work on the 
machine, there are constraints of time, and a lack of skill in using the new device 
have to be taken into account. It is agreed that the sketches and drawings should be 
made by hand, scanned, scaled, assembled, and coloured electronically, and 
printed onto AI sheets externally. However, there is uncertainty about the 
transition from the manual documents into the machine. In the old order of work, 
the scale at which the landscape architects would work would be the final A I 
scale. Now, the manual drawings will have to thread through an A4 scanner. Docs 
this require the landscape architects to produce the original drawings in a certain 
size, shape, and quality? Drawing onto A4 size paper is out of the question, 
because of the required detail of the drawings. Could there be an intermediate 
procedure of reducing them on, for example the photocopier (a procedure the 
landscape architects are familiar with)? Intensive discussions lead to the decision 
to draw onto A2 paper. which allows them to scan the originals in four sections. 
The actual scanning of the materials is mediated through the only persons with 
experience in this activity: the 'technician' and two landscape architects from 
another branch. However, they bump into several technical obstacles, as the 
machines persistently crash after each single scan. The reasons for this are 
inscrutable and are worked around by turning the machine off, and on again for 
the next scan. When it comes to the colouring, the exchange of colour lists 
between machines and different people doing the job is done manually. Despite a 
browse in the user manual, no possibility for an electronic transfer of colour lists 
can be found in the time available. Thus the first person to colour a drawing writes 
down the names and numbers of the colours and passes them to the next person. 

This glimpse into the exploration of new ways of producing design documents 
makes visible various ways of interpretation, translation, and mediation. Under the 
constraints of time, and a lack of skill and experience with such technology, the 
implementation of this new device is not a sequential and 'rational' one, where the 
potential of the technology is examined through, for example, a look into the user 
manual in order to determine a course of action. Instead it is a plunge into the 
unknown. Mediation on the human side is done by drawing together the 
knowledge there is of the script of the technology, by trial and error, by occasional 
and situated recourse to the manual, and by 'working around' difficulties. The 
non-human actor is mute, but nevertheless active - it complies with or resists the 
way people act upon it, and it provides options to combine traditional practice with 
its way of aiding the production of design documents. Thus the actors in this 
(successful, albeit somewhat rocky) exploration of a new form of material culture 
are crucially engaged in continuous translation of, mediation between scripts. 

Knowledges of current conditions and future possibilities 

For the continuous analysis of conditions and possibilities in work practices as 
they evolve over time, the joint experience of the work of mediation is an 
invaluable source of insight. It indicates points of friction within the newly 
evolving bricolage of devices that help to determine the course for the journey of 
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innovation. It is the ongoing dialogue between the practitioners, the participant 
observer, and the participatory designer that aids this process of mediation in more 
than an analytical sense. We have a permeable division of labour in the dynamics 
of current conditions and future possibilities that evolves over time. While the 
practitioners' expertise lies in assessing some of the requirements of new 
technologies and their adequacy for 'doing the job', the participant observer is 
mainly concerned with the detailed analysis of the bricolage of evolving 
conditions and practices. She draws on the practitioners' assessments, and the 
participatory designer's knowledge of future possibilities, and adds a focus on the 
sociality of the work, of the intersections between practices, technologies, and the 
environment/context. The participatory designer's consideration of future 
possibilities is not based on the 'results' of this analysis, but is a part of it. The 
boundaries between users, designers, and work analysts are accepted, but made 
permeable through an ongoing dialogue and the joint experience of change. The 
following examples may help to illustrate the practical implications and 
consequences of this approach and the mediations between users and designer. 

Mediating between users and technologies 

The aim of the project to bring all the landscape architects and the technician 
together in doing computer supported graphics work was impeded by several 
factors. The production of photomontages was one area that was a candidate for 
technological support. Under the old manual procedures the production of a 
photomontage required advanced drawing skills and was carried out by a 
specialised landscape architect. The technician was responsible for generating 
wireline diagrams with AutoCAD, which formed the basis for the photomontage 
(see Mogensen and Shapiro 1996 for more detail). Investment in a 133MHz 
Pentium machine and the graphical programme Adobe Photoshop resulted in the 
technician being able to take over the whole process of producing a photomontage. 
The concentration of skill and technological equipment around one person was 
due to the convenience of his already available skill, time pressure, the loss of two 
landscape architects and the resulting pressure on the remaining landscape 
architects, and also the physical location of the machine in the technician's room. 
With time this situation was reinterpreted as a constraint regarding both the 
possibilities for more distributed (both between people and branches) production, 
and the possibilities for more sketchy and 'artistic' photomontages. As a result, a 
second Pentium machine was acquired. It was equipped with graphical software, 
pressure sensitive tablet and pen, and placed on the floor where the landscape 
architects work. But for similar reasons to the above, the production of 
photomontages remained for a time the technician's responsibility, until he went 
on holiday and a situation arose where changes to a photomontage he had begun 
had to be completed. Again, it became evident that the mediation between the 
technology's potential and the requirements of the work through concentrating the 
skill and equipment onto one person was a potential source of problems. In this 
situation the active, practical mediation of the participatory designer propelled the 
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integration of organisational and technological elements further. His active 
assistance allowed the landscape architects to accomplish the changes themselves. 
It was a matter of translating aspects of the software's script for the landscape 
architects and mapping it with their knowledge of producing visualisations. One of 
the tasks, the landscape architects explained, was the insertion of a new building. 
The photomontage was based on an aerial photograph with a difficult perspective. 
The landscape architects' knowledge of the manual procedure of producing Jines 
in keeping with the perspective of its context was of little help in the electronic 
environment, where no squares can be used to extrapolate from existing lines to 
the outlines for the new building. With the help of the participatory designer as a 
translator, lines could be copied, scaled and assembled to construct the new 
building electronically. In addition to the observations of the participant observer, 
it is through such practical involvement in the fine detail of the practice of 
landscape architecture that both the situated knowledges of the participants in this 
project are mapped onto each other and mediation is facilitated. 

Mediating between past, present and future 

This practice of landscape architects has existed for more than 15 years. It started 
out as a partnership between two landscape architects, and expanded in times 
when work was plentiful. In subsequent years, several branches were established 
to cover work in other areas of the country. However, the intense competition for a 
reduced volume of work and the strong downward pressure on prices of recent 
years has Jed the owners to seek the protection of a multinational firm. The areas 
in which some of the branches of the original company are located are generating 
more work than the Kendal 'core', which has been forced to downsize. 
Increasingly, work was shared amongst the branches. Drawings, photomontages, 
or reports for work undertaken on sites all over the country could be accomplished 
in any of the branches, while the work was coordinated by the branch who was 
closest to the site and had made the initial customer contact. There was a strong 
need for improved communication between the branches. The challenge in this 
situation was to mediate between the ideal possibilities of a high bandwidth 
connection to the rest of the world and the financial constraints of virtually no 
money. The solution we finally opted for, was a modem connection (28.8 Kbits/s) 
to a local Internet provider. The technical and financial issues aside, the next issue 
became how to bridge the gap between the ideal of everyone communicating 
through the new media and the fact that virtually no-one knew anything about e
mail, WWW, etc. In this case the potential constituted by the technician's 
knowledge and the interest of an ecologist served as a vehicle to the required 
mediation, in that they took on the role of 'super users'. One of the results of the 
new potentials was a reinterpretation of the relationship between branches - they 
began to identify 'skill-bases' in the various branches for others to utilise. With the 
machine equipped with the modem, it was almost constantly in use, and the 
technician's lunch hour became an attractive time of the day for people who 
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wished to communicate with remote colleagues or access information on the 
Internet. However, in the long term, this increasing demand for Internet access 
was one that could only be addressed by providing access from all desktops. In 
addition, the introduction of the second PC for graphical work further increased 
the need for networking the office. Again, realistic (within the constraints of 
finance and existing hardware) possibilities with regard to a Local Area Network 
and, most importantly, a workable and affordable solution with regard to Internet 
connection had to be found. The default solution which requires the purchase of IP 
addresses and a gateway proved too expensive. In the end the participatory 
designer suggested a fairly standard LAN (that did not require much maintenance), 
and found a way to use a 'freeware' program functioning as a gateway and 
supporting private IP addresses (free of charge). With the local area network in 
place, this did not only alleviate problems of access to the internet. It also allowed 
a much smoother transfer of documents between machines and to the printers. 
This greatly facilitated particularly the secretaries' work. Again, the conditions 
and possibilities of bricolage of the social and-the-technical have changed 
substantially, opening up yet new possible futures. While it is still a challenge to 
follow and assist in the process of mediating between the new possibilities and 
actual use, observations and literature show that cooperation is a crucial factor in 
this kind of complex work (Shapiro et a! 1994, Henderson 1995). Although the 
local area network and an internet connection allow the landscape architects to 
exchange and view files across different desktops within the office and across 
several branches, it does not support the reference to visual material through the 
combination of talk and gestures that is so crucial in the discussions around 
visualisations (Goodwin 1994). Thus, a candidate for the next loop in the spiral is 
the exploration of the possibilities of a 'shared screen' facility. 

CONCLUSION 

We have drawn into full view just how intricate, time-consuming, and complex the 
mediation between new technologies and the existing bricolage of human 
practices, technologies, and materials is. If we add to this the costs and the risks 
involved in innovation of this kind, we begin to understand why particularly small 
and medium size enterprises (SME's), which dominate, for example, the field of 
aesthetic production, are reluctant to commit themselves more forcefully to 
innovation. A significant number of enterprises are wary of the disruption and 
risks of organisational and technological change. Many prefer instead to learn 
from (sometimes costly) mistakes of others. This inertia could be partly due to the 
'technology dominated' nature of the debate about information and 
communication technologies (ICTs) and technocratic organisational theories 
(Soete 1996). The diffusion of ICTs cannot be enforced through reference to 
competitive pressures and overall economic benefits. SMEs in particular, perhaps 
wisely, appear reluctant to experiment with new technologies without a clearer 
idea of possible effects. A more balanced approach that takes account of the social 
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embeddedness of technologies and that sheds light on the actual experience of 
change could infuse a more experientially grounded knowledge into the debate 
and, perhaps, ease the way for more, and better understood, innovation. 

Our research explores the value and feasibility of a bricolage approach to the 
implementation of technology that places an emphasis on extended joint 
experience of change and the mapping of the situated know ledges of IT designers, 
practitioners, and work analysts. On this basis we have begun to overcome the 'de 
facto economic and cultural separation between production and use' (Hales 1993, 
quoted in Suchman 1994, p. 25) that - in our opinion - underpins so much of the 
difficulties involved in 'technology transfer'. Bricolage is an attempt to reconcile 
'situated knowledges' within the 'divided terrain of technology production and 
use' (Suchman 1994, p. 25) and a situated, practical exploration of the creation of 
new forms of material practice that accompanies and informs the unfolding 
process of change. A focus on mediation assists in this process. It reveals points of 
friction, and fosters more efficient, smoother, and more pleasureable networks of 
the social and the technical. The practitioners, the participatory designer, and the 
participant observer actively mediate between human and machine, and between 
future possibilities and current conditions through a collective, situated 
engagement in the 'cultural production of new forms of material practice' 
(Suchman 1994, p.34 ). The adequacy, the gains and the losses, of these new 
translations are a matter of the very fine details of the practices they are attempting 
to engage. They cannot be derived in advance by the 'requirements' or 
'specifications' of either the work or the tools, but are best experienced, assessed, 
and made to work through the active bricolage of work practices, traditional and 
new devices. 
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