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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:

· DEGW London (Co-ordinator)

· Institut Cerda Barcelona

· FAW Ulm

· IAT University of Stuttgart

· Ove Arup & Partners International London

· Royal Holloway, University of London

· Telenor AS Oslo

Introduction

Background

SANE is a two year EC-funded research programme considering the combined impact of the new economy on people, process, place and technology to identify new ways of accommodating work. Its focus is on the creation of sustainable, collaborative workplaces for knowledge workers across Europe, encompassing both virtual and physical spaces.

The key operational goal of the project is to develop a unified framework for the design of sustainable work places in Europe. This multi-disciplinary framework will  enable the generation of designs that will allow distributed organisations to take full advantage of coming advances in location independent computing and ubiquitous networking. SANE will broaden the range of workplace design parameters to include consideration of degrees of privacy and relations between physical and virtual spaces. By embracing considerations of public and private space the workspace environment model developed will locate the office environment in the wider context of the sustainable urban development and the regeneration of European cities.

The SANE unified framework will be aimed at workplaces for knowledge workers operating in a variety of team structures and workplaces across Europe. However, the unified framework for workplace design developed by the project will also have relevance for the design of other workplaces and the built environment generally.

The SANE project is divided into a number of work packages:

· Space Environment Modelling (WP1) focuses on the architectural aspects of the human environment in organisational settings

· Human Environment Modelling (WP2) examines communications and interaction in physical and virtual environments

· Processes and Tools (WP3) has been providing a physical base for WP1 & WP2 in terms of understanding issues relating to adoption and implementation of current and likely future technology tools and processes in their organisational contexts.

· Validation (WP4) is an ancillary work package that supports the development work in WP1, WP2 and WP3 by providing empirical exercises in real working environment in 4 European countries, testing the utility and effectiveness of the theoretical frameworks and supporting practical tools developed by the project in a number of validation exercises across Europe. 

· Dissemination and Exploitation (WP5) is responsible for the dissemination and exploitation functions in the project and has acted as the interface between the project and the ICT industries, users, other IST projects, and other EC Research & Development programmes.

· The Quality work package (WP6) has carried out a quality management and internal evaluation and assessment function for the project.  

· Lastly the Co-ordination work package (WP7) has carried out the project co-ordination function.  

Role of D6 within the project

The Unified Framework has  been developed in three stages (initial, interim, final) bringing together the research in space modelling, communication studies and interactions in different kinds of space with the technology focus - leading to the specification of interface requirements to interlink perspectives and models. 
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We aim to provide a Unified Framework that can:

· influence the design of sustainable workplaces in Europe that are location independent and technology-mediated

· focus on the requirements of knowledge workers in a variety of team structures in distributed organisations

· lead to the design and development of user-specific ICT-enabled workspaces in hybrid environments

Structure of D6

The following document presents the development and application of the Unified Framework (UF) for design and management of new work place designs. The main aims of SANE were to develop and validate this unified framework for the design of sustainable workplaces to support knowledge workers in a variety of team structures and workplaces. The theoretical approach reflects a shift from location centric to a location independent approach in order to ensure compatibility between fixed and mobile, local and remote work areas.  This multi-disciplinary framework will empower distributed organisations to take account of location independent computing and ubiquitous networking to ensure compatible interaction styles for all team members. 

This document consists of 7 main sections, where sections 1 to 3 basically outline the fundamental steps in the development and explore the application of the UF. Section four analyse the implications of the UF and section 5 gives and conclusion and a summary. Finally  sections 6 and 7 provides an overview of literature and a glossary of used terms in the SANE research process:

· Section 1: This sections provides documentation of the architecture of the UF and the approach taken for inter-relating the results form Work Package 1 (Space Environment Model), Work Package 2 (Human Environment Framework), Work Package 3 (Processes and Tools).

· Section 2: This section begins with the description of the conceptual model within the UF and the description of interfaces to Work Package 1 (Space Environment Model), Work Package 2 (Human Environment Framework), and Work Package 3 (Processes and Tools). The section concludes with a discussion of the relationships within the conceptual model and considerations on the Operational Aspects of the Conceptual model

· Section 3: This section provides Application Scenarios for the UF (SANE in practice) with a description of a workspace strategy scenario of the year 2005, an overview of the application of the SANE consulting strategy and an overview of the approach of Asking the Right Questions. Finally an example of the use of the conceptual model as a research tool is provided.

· Section 4: Implications of the UF for a variety of domains

· Section 5: Challenges for the future and the way forward

· Section 6 : References

· Section 7: Annexes with a description of the history of the UF development and a glossary of used terms.

The project brought together a number of multi-disciplinary research themes within a final Unified Framework that is both coherent and relevant to the design of sustainable workplaces. 

The flow of ideas progresses through six basic research themes that address:

1. Multidisciplinary perspectives on the model building and integration of the single domains 

2. Meta-modelling and validation of the Unified Framework

3. Building a final unified framework 

4. Operationalising the Conceptual Model

5. Application of the UF in practice

6. The implications of the UF for a variety of domains 

Within the context of these themes the document:

· describes and provides an explanation of the setting or the work context of collaborative work activities 

· describes how space attributes are influencing technology attributes and the collaborative behaviour of knowledge workers

Work activity and work context 

Previous approaches to workplace design have focused on establishing direct relationships between work activities and appropriate workplaces.  Research among end-users in the SANE project suggests that these direct relationships can not be established. The context within which activities take place has been identified by the research team as a critical intervening variable in this relationship. This section reviews some aspects of the evolution of the projects understanding of the relationship between work activity and work context. The concept of actor is also introduced although this concept is dealt with at greater length in D22.

The investigation of work activities in new office work contexts served as a starting point to integrate views from different research directions. The work place needs to be designed to support the nature of the work activities being performed and the nature of the surrounding work context. Within the conceptual model, described later in this work, work context and the work activities will serve as meta-concepts. 

Office designers, technology experts and communication analysts need to have a clear understanding of the complex relationships between differing aspects of work activities and work styles the associated factors of work environment and work technology. Optimal design of the work place must also take into account the rapid changes of workplace environments in terms of the highly dynamic changing environments where the knowledge work takes place. 

Dimensions of context include the communicative context. In D22 the common ground approach has been used to explore these aspects. Communication activities are highly dynamic and related to the context of work and the mental model and state of the knowledge workers about their work context. However communication is a joint action of participants acting in co-ordination with one another. One objective is joint problem solving so that common ground emerges through interaction. While common ground grows, misunderstandings and breakdowns are reduced. Communication always takes place in specific work contexts so while common ground grows; diverse perspectives of participants become easier to co-ordinate.
Work activities

For the purposes of research and design within the context of SANE, we suggest that each knowledge worker activity has a specific character. The specific character of an activity determines, together with peoples preferences, the objectives of the organisation they work for and possibilities and restrictions related to the context of knowledge work the needs and requirements for the design of suitable communication and organisational structures, functionality of technologies and work environments. The initial concept of a work activity may appear vague and fuzzy, but it is gradually made more specific as activities become annotated with information from particular domains [Kuuti 1991]. For example, in the field of office automation the concept of the activity has been described as well-defined pieces of work that can be replicated, while the process management automation field perceives an activity to be closer to the task that needs to be executed in order to achieve certain goals. More interpretations surface once we enter the field of human computer interaction or computer supported co-operative work. Each research discipline pursued different research issues, calling for specific perspectives on activities. Yet, the concept of activities might serve as initial common ground to articulate research issues and communicate findings to members of inter-disciplinary teams who bring in diverse expertise and view the issues from different perspectives. Each activity represents "natural, technical or organisational processes" according to the Webster dictionary. Hence, activity is a natural candidate to represent the daily business inside organisations: 

· Activities provide a meaningful grouping of actions undertaken by individuals to achieve some kind of individual duties

· Activities are sufficiently detailed enough to represent the content of business processes at an appropriate level of detail without the need to refer to overall processes and business objectives.

Moreover, 

· Activities help identify basic communicative needs of the participants, whilst being enabled by the communication infra-structure;

· Activities take place in physical work places as the work place supports different ranges of activities

· Activities require telecommunication and information management infra-structure and services, whilst telematics services allow for alternative implementations of activities

Some basic work activities can described like in the following table:
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Figure 1 Knowledge Work Activities. Source DEGW: SANE D3
This small survey of activities also allows us to look and monitor of the instant work context structures of knowledge workers. The above list defines ‘activities’ at a particular level of analysis. However it is important to note that other levels of analysis might be useful. For example, the knowledge work activities listed above can be grouped together into what might be called ‘activity types’ in terms of whether they are individual or group activities, or in terms of whether they involve concentrated or non-concentrated work. 

Equally, the ‘other meeting/collaboration’ might be broken down into sub-activities which have slightly different spatial requirements. This multiple level of analysis is shown in the next figure. 
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Figure 2  Knowledge Work Activities – Levels Of Analysis: Source DEGW: D3: The Final Space Environment Model

Therefore the concept of activity allows for relating the task at hand to the work context considering all domains through their respective core concepts introduced later. 

Work context

Work context can be structured by different research and application domains. The work context composes the different aspects of a work place. We have to take into account that key features of the individual work context are also constrained by conflicting influences such as the individual aspects of confidence and trust between people, organisational culture in customer-relationships, power-relationships in teams, the process and project management  with its inherent time scales or even the global workplace contextual features such as the  different social, labour and economic policy in Europe. Furthermore, it is these constraints that lead to variation in the work context. Also the work co-ordination and communication are important aspects from a human perspective in changing the work context. All these basic concepts  keep a close relationship with the main models for the description of the space and environment, the instant and highly dynamic human environment and the identification of basic technology affordances and processes.

Different perspectives on work context

Activities are surrounded by overall hard and soft contextual information (infrastructure, work place settings, social, organisational and communicational factors, information needs, awareness, etc.) of a knowledge worker. In developing our conceptual model we focus particularly on the importance of location and the environment for the process of work (the SANE Space model). However, location and space are not the only important aspect for the structure of the work context. Differing knowledge workers have a variety of different information needs with respect to the same tasks, depending on their personal skills and knowledge. Therefore they have different access strategies to their surrounding work context. The work context is also related to the interaction between a person and other team members, the interaction with ICT applications or the workplace environment. It is also related to the skills and roles of knowledge workers. 

In order to place our model within a broader picture of the work place design we have to consider the nature of context. The importance of context is already reflected in research in ubiquitous computing, mobile systems research, wearable computers, and augmented reality [Aliaga 1997; Weisser1991] as well as more recent working in the CSCW domain  and Human-Computer-Interaction research that exploit context to provide an awareness of interaction within physical and virtual spaces. The term ‘context-aware,’ was first introduced by Schilit and Theimer. They define context as location, identities of nearby people and objects, and changes to those objects. (Schilit and Theimer 1994). There is also another definition by Ryan et al. (Ryan, Pascoe et al. 1998). Here the context is defined as the user’s location, environment, identity and time. Other definitions like lexical definitions have simply provided synonyms for context, referring, for example, to context as the environment or situation. Some consider context to be the user’s environment, while others consider it to be the application’s environment. Context-awareness systems need to take advantage of the changing context of the interacting users. The context-awareness should  consider physical, social, informational and even emotional information. However to model and find a data presentation for surrounding context is extremely difficult and to apply in practice. Part of the problem is how to interpret the influence the current context has on the decisions of knowledge workers when aspects of it are determined by knowledge and the mental models of the of the knowledge worker.

Rather to focus on this domain of research, this deliverable concentrates on some important contextual parameters which occur as the research focus in SANE. Actors first to look at the who’s, where’s, when’s and what’s (that is, what the activities are occurring) of events and use this information to determine why a situation is occurring. The combination of an actor and an activity does not actually determine why a situation is occurring. Actors use there understanding of the context to interpret situations. 

Consideration of work context moves from the nature of the individual work context to consider the central role of the business process context, the broader organisational context of enterprises and finally the broader context the global economy. The following figure gives an overview of layers of context influencing the SANE “work context”.
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Figure 3  Activities and layers of context. Copyright IAT 2002 Stuttgart.

Definition of Work Context in SANE 

The work context can be structured and analysed in SANE from the perspectives of the space domain, the human environment domain and the process and tools domain. Work context  can be identified as any information that can be used to structure the relationship between work activity and workplace from these analytical perspectives. Key dimensions of context are privacy, interactivity, awareness, reliability, confidentiality, stimulation and security. Second degree dimensions include the availability of resources (access to people, space tools, technologies, data etc) and the degree to which the individual actor can control aspects of the context.

Elements of the work context become formal instruments for analysing the different interactions between the knowledge workers, the different spatial settings in the workplace and the different use of technology to support key aspects of knowledge work. 

The functional features of Workspace, technology and communication between people are key features of the work context. In general the contextual factors are constrained/defined by organisational, culture, power relationships and other work place features. These constraints lead to variation in the work context. The context can also be seen from a wide global level to atomic features. The following figure shows an example of influencing factors impacting on the work context of the SANE project:
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Figure 4 The SANE project´s work context – influencing factors: Copyright IAT 2002.

Section 1: An overview of the Unified Framework

1.1  Unification and Integration 

In the New Economy we need to acknowledge that the global reach and interconnectedness of new technologies and mobile communications is not only influencing new ways of working but is also accentuating the need for new ways of modelling organisations, workplaces and in a more general sense the management of property. Where in the past, organisational and workplace design has focused upon single work locations, new communication and information technologies now provide opportunities to disperse working communities across several sites and workplace settings whilst at the same time creating new and more cost effective channels of communication.  However, electronic communications can obscure the social structures that bind working communities together and also obstruct people’s ability to familiarize themselves with their environments. 

The objective of the Unified Framework is locate the central concepts of space, people, work and technology within a consistent multidisciplinary perspective. The SANE project has therefore developed a Unified Framework including a conceptual model that encompasses the three distinct project perspectives of space, people and process. 

The Unified Framework has been developed in SANE as a means for integrating concepts from various research domains. Rather than approaching new ways of working from a single discipline perspective, be it driven by technology or property development, SANE provides a coherent framework relevant to both academia and industry attempting 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. Therefore the UF 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 project team from the outset recognised the difficulties and scale of the task. To ensure that key project objectives were achieved the project adopted a two pronged approach to the development of the Unified Framework attempting through these two approaches to reap the distinct advantages of both interdisciplinary and multi-discplinary working. Using a multidisciplinary approach to develop the core models of each of the three domain specific work packages (WP1, WP2, WP3) produced successive iterations of the models they developed. At each iteration these domain specific models were enriched by contributions from the other domain specific work packages.  Throughout the course of the project therefore the individual models moved from what was initially a single discipline dominated perspective to a multi-disciplinary perspective. Concurrently with this activity the project team developed through an interdisciplinary approach the conceptual model of the Unified Framework. The conceptual model attempts to integrate concepts from all domains without prioritising any single domain.

1.2  Structure and Architecture of the UNIFIED FRAMEWORK

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

Level 1: Single domain level

The SANE team has developed at the single domain level:

· the Space Environment Model (SEM) developed within WP1 and described in 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.

Space Environment Model

This model:

· locates the differing requirements of business sectors for virtual and physical space 

· examines the continuum between public and private space and produce novel solutions to their integration into work places

· divides office work spaces into three conceptual categories according to the degree of privacy and accessibility they offer

· explores the relationship between workspaces and the requirements of organisations to increase the effectiveness of work within such spaces 

· analyses the required changes to physical and mediated work spaces by ensuring a flexible development of work space design in the future 

The Human Environment Model

This model:

· analyses the design of sustainable workplaces that support communication in physical, mediated and hybrid environments

· defines adaptive technologies that are responsive to user actions in particular contexts and that can modify their behaviour accordingly

· explains how people establish mutual understanding in communication; as a first step towards the design shared representations 

Process and Tools Model

This model:

· develops a vocabulary for describing functions, functionality and functionality sets

· provides understanding of issues regarding technology introduction in organizational settings through identification of “Mechanisms” as reoccurring patterns

· identifies appropriate user applications and potential technologies in the light of the evolving workplace model

· describes technologies independent of situation-specific implementations and independent of professional domains allowing a joint multi-disciplinary understanding of technology through the formulation of “Functionality Sets”

· identifies and considers clusters of (potential) technologies that are particularly relevant for the future ways of work and future workplace design 

Level 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 relationships among the basic SANE concepts from the single domain level and the requirements to connect and define the interfaces between them.

The focus of the 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, provided in D22  focuses on communication and interaction activities.

Level 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.

The Unified Framework

These three layers constitute the SANE Unified Framework for Work Place Design and Evaluation.
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Figure 1.1: SANE Unified Framework for Work place design and evaluation

The key elements of the Unified Framework described in detail in the other final project deliverables; D22 providing the Human Environment Model and a people oriented configuration methodology, D3 providing the Space Environment Model and a Consulting strategy and D9 providing an approach for the Process and Tools Model and the method for ‘Asking the right questions’

Section 2:  The conceptual Model of the Unified Framework

2.1  THE ROLE OF THE CONCEPTUAL MODEL WITHIN THE UNIFIED FRAMEWORK

The effective use of human resources in the new economy raises important questions with respect to the design of the workplace. The work and business processes in the new digital economy with its highly changing and dynamic nature raise a set of question about the nature of work and new emerging work styles. There has to be an intensive discussion about the relationship between strategic and business objectives of enterprises and the tactical objectives of the work place re-design. Building on concepts and ideas developed with in the SANE consortium this chapter outlines a conceptual model for integrating and unifying critical aspects of workplace design. This process oriented conceptual model for the Unified Framework is simply referred to as the conceptual model in the remainder of this document.

Systematic understanding of the human requirements, technological requirements, space requirements and process requirements of existing workplace situations and future scenarios about emerging new work styles enables the development of guidelines for the design and evaluation of work places.  The SANE consortium has identified core concepts as the main dynamics for a new sustainable work place design strategy. The identification of these concepts and the relationships and interactions between them in the form of  a systematic description was one major task for the consortium. 

Many factors impinge on knowledge workers performance in the workplace. In addition to the workplace settings where the work is directly carried out, hard factors such as technicalogical and building infrastructure influence the effectiveness of work. Equally, soft factors such as organisational culture and organisational communication are important for both individual well-being and performance at the workplace. New concepts including non-territorial workspaces and  “virtual offices” provide organisations with a range of resources that supports their needs for performance, flexibility and responsiveness in the new economy. These developments lead to also to new work styles (nomadic and virtual) to support the knowledge worker. Increasingly supported by intelligent infrastructures in and between the office locations many knowledge workers have to manage his/her communication and work activity by her/himself. 

The ability to communicate the state and results of work and being reachable by colleagues, supervisors and clients are crucial for the concepts of nomadic work styles. In addition exchanges of less formal information play an important role in facilitating collaboration.  New forms of electronic communication supporting location independent information access have a crucial importance for this development in the new economy in Europe.  Although new electronic collaboration work solutions are likely to be crucial to the emergence of new working styles and workplace solutions – spatial considerations and concepts will still play an important role. 

Requirements of these new work styles and the preferences and needs of knowledge workers were analysed through a series of validation exercises. These have informed the development of the conceptual model  providing data from the different domains. With this it was possible to define a set of requirements for each of the core concepts of the model. This conceptual model is supported by the survey of each of the parts involved and it was developed in a continuous and cyclical process of survey and data collection by the SANE partners in different countries of Europe. The conceptual model underlines the point that workplace strategy should be designed and implemented in within a sustainable framework. 

The SANE project focuses on creating workplaces for distributed teams of knowledge workers. The physical environment must support the knowledge worker by providing the right hard and software tools for effective problem solving, strategic business planning and brainstorming within teams. The question arises of how to raise the physical workplace infrastructure to new levels of quality and of how to integrate computer virtual environments into daily work practices. And which workplace factors should be considered when designing a physical and virtual environment? While "work place re-design" as used by many might be a fuzzy concept or a  buzzword from modern management literature at present, the work reported here builds up on concepts in the field of business process re-engineering and process modelling. In addition to these approaches the work on the conceptual model also considers the nature of work, specifically the inherent capabilities of human knowledge workers and more particularly the communities of practice in SANE.

A central thesis of the project is that the knowledge workplace must be designed to foster interaction between workers. Casual meetings at the tea kitchen, copy machine or even in the office floors result in spontaneous creativity and communication. As enterprises recognise the importance of these unconventional ad-hoc meeting, architects and space planners on one side and technical infrastructure planners on the other side must respond accordingly and encourage these collaborative interactions with facility and infrastructure design. Although the workplace by itself cannot guarantee the creativity of work, workspace design does have a measurable impact on team productivity. [Duffy 1997etc.]. A central concern for contemporary designers and managers of workplaces is how to retain, and enhance, the scope for spontaneous interaction when work increasingly takes place between distributed workers.

A central aim during the development stages of the conceptual model was to analyse and evaluate collaborative activities of "knowledge workers" in physical, mediated and virtual spaces. The analysis and the design of co-operative work processes and workplace designs require appropriate methods for modelling. One of the aims of this co-operative process and activity analysis in SANE was to find the right division of a work process into tasks, in order to implement the flow of tasks. This process modelling method has to:

· consider complex organisations whose work processes are not clearly defined,

· discuss business objectives to reach increase in value and support enterprise culture and communication,

· allow the modelling of any work process even if it contains stages which cannot be implemented using a workflow or a formal description,

· have a global view of the organisation in order to determine roles and work context,

· take charge of the analysis from the identification of work processes to modelling of procedures that must be implemented.

This deliverable presents a conceptual model which combines the representation of well-structured co-operative work processes and the dependencies to concepts coming from the work in SANE. This model allows us to:

· represent co-operative work processes and work activities and work  objectives (business objectives, work processes work activities)

· represent the individual, organisational and global features of the work context (work context)

· represent the functionality and the use of information and communications technologies (functionality sets)

· represent the physical and virtual state of work environments (Workscapes)

· represent the virtual and physical aspects of work styles in physical and virtual space work place scenarios (work mode)

· represent the users profile and presence and the awareness of users of the work context (agents),

· represent the synchronous/asynchronous relationship between individual agents and the work groups and their settlement strategy (work relationship)

· guide and keep track of what happened in co-operative work processes (work co-ordination) 

· validate the emergence of new work contexts, and

· analyse and evaluate work place design scenarios

The conceptual model allows us to deal with many different situations in a flexible, decision-oriented manner. Moreover the model description supports different levels of granularity (detail within the single models of SANE) in decision-making while acknowledging that there is no strict deterministic relation between the work environment and work process performance. 

The conceptual model defines the concepts offered by each dimension and presents these concepts in first place. This model, describes the goal and typical usage scenarios of each concept, and pencils relationships among concepts. ‘Consumer-producer’ relationships have been defined among the basic SANE concepts and the requirements to connect and define the interfaces between them have been identified. 

2.2  A PROCESS ORIENTATED APPROACH

Overview

The final conceptual model is a new approach for identifying and representing the SANE concepts in a process oriented way to describe the system-relationship within and between the single concepts. The objective is to have a toolbox and a process construction kit of concepts to describe the work and system flow in the work place, analyse and the evaluation providing assistance and active guidance to its users. A main objective is to provide work place designers with a formalised methodology and a process oriented model that support the process configurations at the work place. The model should help to understand the inherent dependencies between the process and activity state of work with the enabling work place resources such as infrastructure and technology in a specific process state. Moreover it also consider the human, cultural and organisational influences on the work processes and activities. 

The representation of the level of physical reality within the model is a key concept. In terms of the level of detail, the aim is to keep the model as simple as possible while still avoid errors that will result from over simplification. One means to achieve the correct level of detail required for the various model sub-systems, i.e. constructions, lighting, etc. is to use previous case studies or personal experience. In the absence of these the best procedure is to create a preliminary reference model for the SANE consortium.

The earlier SANE conceptual models (D4) were starting points to develop the application services (e.g. consulting strategy, asking the right questions) on the base of a coherent and common ground description of concepts and process patterns and relationships, which were partly validated through empirical studies. These basic concepts are intended to provide the process oriented work place design and evaluation description with the resources and tools to create new service tools under one integrated umbrella. 

There have also been significant developments in recent years in the availability of tools to aid in the creation and definition of business processes or business work flows. An analysis of the internet reveals approximately 500 business process and workflow modelling tools, all claiming to support 'effective', 'comprehensible', 'compact', 'suitable' etc. conceptual business and workflow modelling
. The SANE conceptual model is oriented on some basic concepts of the WfMC Workflow Reference Model (WfMC, 1995, January) and FAW developments in the field of knowledge management and process management technologies. However, there is no process oriented methodology to analyse the work place design process or evaluation in a process or workflow analysis. Specific new concepts and hypothesis about the design and evaluation process have to be developed and evaluated in SANE. Therefore we have developed a new methodology for a process oriented work place design analysis. 

This following process and computational oriented meta-model will lead to an extension and implementation of the new concepts in the process oriented knowledge management software POWM by FAW [Rose 2002]. This new system process and workflow architecture identifies the major components and interfaces of a generic and process oriented workflow application for work place design.

Approach 

The following process configuration methodology under one integrated and unified perspective developed within the SANE consortium is based on the FAW methodology [Rose1999, Rupprecht 1999] on analysing business processes for the introduction of process management systems and the management of implicit knowledge. The methodology was extended in SANE to analyse the business oriented aspects of work (process), the spatial (place) domain, the technological (technology) features and the presentation of individual aspects of work (people). The central approach is to link the work activity with the specific features of the work context.

The focus of the process oriented methodology is to define a standard formal descriptions of work and process patterns to analyse and evaluate the work place and the respective design behind this work place.

As noted earlier two approaches have been developed within the Unified Framework because of the different levels of granularity in analysing the work place and the respective design of all components. 

The process oriented modelling represents the perspective on the work place design and evaluation from a organisational and business oriented view where the ‘people’ oriented perspective (see D22) is focusing on the communication and interaction activities from the individual perspective. 

The process-oriented approach, can be used to apply in process-sensitive software engineering environments (FAWs POWM) or in workflow management systems to represent the work place design process. In the past years, business process management has coined terms such as business process re-engineering [Hammer1993], [Johan1993] workflow support [Jablon1994], or even process innovation [Davenp1993]. The prime focus has been the (re-) design of process flows with respect to efficiency, quality or customer satisfaction. The concern to overcome the widespread stagnation of service-sector productivity in the 1990s has spawned the field called business process reengineering (BPR) and the explosive growth of a new industry devoted to workflow systems. Abstract or graphical representations of an organisation's processes are called "process models". Process models are an excellent tool for both analysis and re-engineering. However, they also form the basis of most automated workflow management systems. These systems are based on the explicit definition of the process they support. As most real work is collaborative and distributed in nature, process and work flow model developers have to model the distributed and collaborative situations based on fundamental concepts about the work process and environment itself. An important issue for this approach is to reduce the process modelling effort to provide process model developers with generic conceptual patterns. These conceptual patterns define a basic building-block for constructing their specific work flow or system models. The process construction kit for workplace design aims at the conceptual design of processes in terms of ontologies while at the same time offering automated support for individualising processes. The main objective of such an approach is to establish a comprehensive technological and organisational framework for coping with developing experience in process construction — ranging from a conceptual model of the UF “down to” an ontology-based formal representation of process construction methods for distributed teams such as the SANE target group.

Methodology

In the field of process oriented methodologies, many definitions carrying different foci on the term process can be found. In order to gain a common understanding for the SANE project on what a process is, we first define a process as a set of temporally or logically ordered activities which are embedded in a work context intended to reach a goal involving resources.

In this contribution, we understand the process oriented methodology for workplace design as the definition of basic workplace concepts, together with the information about work place data, workplace objects, workplace resources, work rules and other constraints needed for the design process and evaluation process of workplaces. 

Process models are a prerequisite for managing process knowledge efficiently. The order of work place analysing and evaluation activities can be derived either from their temporal constraints or logical relations among each other. A work place design or evaluation process can be regarded as a system where the elements are activities and resources and the relations are the sequential or logical dependencies between those elements. 

When we speak of process models in this section, we mean semi-formal, computational representations in symbolic notation (see D4 for initial and interim conceptual model) These general basic formal process patterns constitute the skeleton of the methodology and the final process oriented conceptual model of the UF. 

As for object oriented design patterns [Gamma 1994], the granularity is neither too small (“not about design that can be encoded in classes”), nor too large (“ not complex, domain specific designs for an entire application or subsystem”). In addition, the term process oriented conceptual model is used as the umbrella-term for collecting these patterns to describe the work, place design process mixing the people aspects, space aspects and process and tools aspects and collaboration and communication aspects under one umbrella. Therefore the UF’s conceptual model is a network of tasks for both analysing and evaluation.  The formal description of the work activity and the surrounding work context constitute the meta–concepts or process patterns in SANE. 

SANE started with hypothetical concepts and with some basic presumptions about the nature of the work place and its influencing activities. There was also an intensive literature research and discussion with user groups through the SANE user supplier forums where these concepts were introduced. The process patterns were filtered and sorted out thorough the course of the SANE project and the cyclic validation of components of the model.

· The physical workspace is described by the pattern of Workscape resulting from a description by the SANE space model. 

· The impact of technology and the use of technology is presented by the pattern of “functionality sets”. 

· The work context also provides actors with the knowledge about the access to the organisational information (business objectives, work activities and work processes), where the work context also provide the actor with individual information about the work co-ordination, work mode and the work relationships. 

The following figure gives an overview of the final central concepts and process patterns to form the final conceptual model of the UF for work place design.
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Figure 2.1 Concepts and process patterns of the process oriented model of the UF (Copyright ©FAW 2002)

Coming from these process patterns key system relationships are defined between the patterns in a system and process diagram to form the conceptual model in its end form:
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Figure 2.2 Final process oriented conceptual model of the UF for work place design. (Copyright ©FAW 2002)

The system flows of control between the process patterns are depicted by solid arrows. In terms of Petri nets, a process pattern is associated to control another. Each process pattern, is should be described by control mechanisms. Each control flow has a specific feature to describe the transition in a new state. 

Process Propagation Strategies

Based on the dependency relationships between the central concepts the  control in such a conceptual model can be varied. However this is not enough if we consider that the dependency relationships are also able to evolve dynamically. Process propagation strategies could describe what the behaviour of a given relation should be regarding the process propagation. This behaviour is defined for an operation, e.g. version creation of one of the extremities of this relation. A process propagation strategy is composed of one or more propagation rules for each operation. This process rules can represent in a way conditions to be attained in order to achieve purposes such as represented on a process execution-table. Each relation in the conceptual model can propagate according to four classical propagation directions (Forward, Backward, Bi-directional or None) and two propagation modes (Restricted or Extended) [Rumbaugh 1988].

For the support for the work place analysis it is necessary to study the different kinds of relationships and the process propagation between the process patterns. There is also a meta process describing  the process model, it evolves dynamically, e.g. a ‘meta’ process for the work place design. This can be either an individual or a collective process. The very interesting challenge in SANE was to specify what a well-formed building block or a process pattern is. From the process control perspective, some results exist for characterising well-formed collaborative networks of processes and tasks [Rose 1998] for automotive engineering processes based on the analysis of existing corresponding activity state diagrams. From the extended work place design point of view, a first idea could be to distinguish four phases within the well-formed process patterns in the model:

· Work place planning phase

· Work place analyse phase

· Work place evaluation phase

· Work place simulation phase

2.3 description of the concepts

The concept of business objectives

The concept of business objectives should represent the enterprise level vision and strategy. The dynamic in the objectives are represented by the state and the duration to describe the changing nature of these business objectives, e.g. a car manufacturer is expanding his market to the airplane industry, or SANE has the overall objective to deliver an Unified Framework for the EC within two years. While lower objectives can described by a single process or a sequence of sub-objectives and business processes, the higher level represent the business vision, strategy and targets of enterprises. Enterprise models try to represent these business perspectives. These starts from high-level business objectives and organisational structure, through event-driven business process to  functional and conceptual modelling of processes in workflow systems. 

The concept of Work Processes

The concept of a Work process is typically associated with operational business objectives and business objectives goals and process goals of a company, for example an engineering development process which is performed in a certain time (duration). A work process may be wholly contained within a single organisational unit or may span several different organisations, such as in a customer-supplier relationship. Davenport & Short (1993) define business process as "a set of logically related tasks performed to achieve a defined business outcome." A process is "a structured, measured set of activities designed to produce a specified output for a particular customer or market. It implies a strong emphasis on how work is done within an organisation. In their view processes have two important characteristics: 

· They have customers (internal or external), 

· They cross organisational boundaries, i.e., they occur across or between organisational sub-units. 

Processes are generally identified in terms of beginning and end points (duration), interfaces, and organisation goals involved, particularly the customer unit. High Impact processes should have process owners. Examples of such processes include: developing a new product; ordering goods from a supplier; creating a marketing plan; processing and paying an insurance claim; etc. Processes may be defined based on three dimensions (Davenport & Short, 1993): 

· Entities: Processes take place between organisational entities. They could be inter-organisational, inter-functional or interpersonal (e.g. CSCW). 

· Objects: Processes result in manipulation of objects. These objects could be physical or informational. 

· Activities: Processes could involve two types of activities: Managerial (e.g. develop a budget) and Operational (e.g. fill a customer order)

We assume business that requires inter-organisation co-operation consist of distributed autonomous processes and breakable sub-processes in each organisation, which interact with each other. It is also possible to view all co-operating businesses as one large integrated process, however, this approach seems to be successful only for long-term partnership among a limited number of organisations.

The concept of Work Activity (re-visited)

The concept of work activity is a description of a piece of work that forms one logical step within a process with a specific activity duration and a activity goal. A work activity may be a manual activity, which does not support computer automation, or an automated activity. A work activity requires human and/or machine resources(s) to support process execution; where human resource is required, an activity is allocated to a knowledge worker (work agent). An activity typically generates one or more work items which together constitute the agent task to be undertaken by the work agent (the knowledge worker) within this work activity. Work activities can have an externally visible substructure (sub-activity) and they are performed by work agents that can be humans or machines (cf. [Jenning2000]). The order of work activities can be derived either from their temporal constraints or logical relations among each other and the successor and pre-successor in the activity sequence. Temporal constraints can be specified, e.g. by assigning starting and ending time to activities. In this case, a temporal order of activities in terms of a time schedule (e.g. Gantt chart) can be derived without knowing anything about logical dependencies. Logical relations between activities capture knowledge about the sequence of activities on a more generic level independent of a specific time schedule. In both cases, the result is the ordered sequence of activities, which emphasises the dynamic character of processes According to the modelling of workflow systems, an activity is typically the smallest unit of work which is scheduled by a workflow engine during process enactment (e.g. using transition and pre/post-conditions), although one activity may result in several work items being assigned to a workflow participant. One of the main problems in modelling the concept of a work activity is to find a classification of work activity or types of knowledge activities as it is described in the following table:

· Management of work: decision making & co-ordination of work 

· Production of work: making, revising, computing 

· Evaluation of work: checking & testing of work 

· Collection of information: gathering, obtaining, accessing of information 

· Analysis of information: comparing, reviewing of information, converging of ideas, building collective understanding 

· Documentation of information: recording & storing of information 

· Informing others: contacting, consulting, conveying, demonstrating 

· Delivery of work: contacting, transmitting of work, doing transactions

The concept of work activity is used to describe several different activity types. All these activities share the same (common) general activity attributes, but the usage of other attributes, particularly participant and application assignment and the use of activity relevant data may be specialised to the activity type. DEGW’s Workplace Performance Survey (see Initial Space model), for example, uses the following activities:

· formal face-to-face meetings

· teleconferences or video-conferences

· informal meetings or working collaboratively with colleagues, face-to-face

· individual concentrated work with a computer - networked

· individual concentrated work with a computer -stand-alone

· individual routine work with a computer - networked

· individual routine work with a computer - stand-alone on the telephone

· concentrated work not involving a computer

· general reading / writing / form filling (not requiring deep concentration)

· sorting papers, filing, photocopying, faxing, general paper management

The concept of Work Context

The introduction to this deliverable contains an extended discussion in Work Context. Within the conceptual model Work context summarise a large set of important concepts including individual, process, organisational and even global work factors and dimensions. While all of these issues are important to address, only a minor list of important contextual features are given. A depiction of such an array of abstract concept in any model seems problematic. We believe that most design teams would discuss many of these issues informally, so the question arises how this process pattern give to work place designers, practically speaking, to help them in developing their description of a existing context? The central idea in SANE is the process of interfacing the and accessing work context with the upcoming important concepts from the SANE space model (WorkScape), technology model( Functionality sets) and the human model (Work co-ordination and Work relationship). 

2.3.1 Concepts from the Space Environment Model: Workspace

The concept of Workscape, as used with the SANE project, is explained detail in D3, The Final Space Model. It represents an evolution of and an outcome from the Space Environment Model conceived of as a set of spaces with different accessibility conditions set along a spectrum between the virtual and the physical. 
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Figure 2.3 The space environment model - hybrid workscapes. Source: DEGW 2002

The work place model include a description of :

· The central notion of privacy or access as a descriptor of work locations or work settings

· The grouping of a number of different types of work settings into a workplace with a distinctive character with café, cloister and club being the metaphors used in the SANE model to describe these groupings.

· The idea of increasing congruence between physical and virtual workplaces.

The Space Environment Model itself is a conceptual framework that can be used to describe a distributed workplace environment for an organisation and his related knowledge workers. From the space environment model the concept of Workscapes was introduced and developed. The combination of virtual and real work settings within a work arena, located in a work environment is described as the WorkScape.
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Figure 2.4 Structure of the Workscape and examples of Components. Source: DEGW 2002

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 [DEGW: SANE D3: The final space model]. 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. Work setting elements can occur in both physical and virtual environments. 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. Note that the same kind of work arena can exist in more than one type of work environment, and this will alter its nature. For example, a business lounge might be within a private office building, or might be a privileged space in an airport.

2.3.2 Concepts coming from the Process and Tools perspective: functionality sets
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Figure 2.5 Components of Functionality sets (IAT &Telenor)

The concept of functionality sets  describes the various functions, tools and technologies which can be used by the knowledge worker to perform his work activities and to communicate in an asynchronous and synchronous manner with the help of agent messages. Some tools (e.g. email) are used for one to one communication; others permit one-to-many or many-to-many communication (e.g. newsgroups). Some of these tools do not require simultaneous connection between the message sender and the recipient. The definition of this important concept coming from the work process and tools perspective is described by the developers as follows:

“When it comes to describing technologies or a set of technological functionalities, 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.? 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 independently of the domain in which it used.”  Therefore the concept of functionality sets as presented in figure 2.5 has been introduced. 

A technology element can be used alone or in conjunction with others in several, not necessarily predefined, ways to fulfil a certain function. 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. It cannot be possibly known what a particular technology element is all good for, and typically one might not want to consider all possible functions. Therefore the affordances of technologies need to be considered and it is 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 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. 

Functions are provided by or built into technology (Gottinger, 2001), while functionality is offered (Buser/Koch 2001). The technology context refers to the aggregation of all existing functionalities.


[image: image15.wmf]
Figure 2.6 Functionality sets as technology enabler of task execution. IAT.

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. Of particular interest in the SANE project is the issue of 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. However, 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 specific to the organisation in particular.” (Excerpts from SANE: Deliverable Number D9: Interface Requirements)

2.3.3  Concepts developed from the Human Environment model
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Figure 2.7 The communication frame within the HEM Model 

To ensure compatible interaction styles for all team members between fixed and mobile, local and remote work areas, we have developed the Human Environment Model to account for situations where people work together in co-located, mediated and hybrid spaces and work environments. We aim to explain the complexity of interactions in these new environments and to describe the opportunities and corresponding constraints for enhanced communicative activities. In essence we have created a Configuration Methodology by extending the Human Environment Model in order to describe the interrelationships between space, work and people from an essentially user-driven perspective. In particular, this methodology enables us to study how, in hybrid environments, the roles we assume in any communicative activity influence and an influenced by the relationships between people, process and place.

Therefore the Human Environment Model represent on a micro level the dynamic interaction and communication activities and “captures every case 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.”  To capture the complexity of human relationships in the workplace, we employ the concept of communication frames that systematically relate information from various sources. Frames can also be a formal basis for integrating heterogeneous elements into a coherent structure, thus providing key modelling parameters. They allow us to capture the information about human participants, as well as representing agents and interfaces within technology configurations that enable communication in hybrid, that is, integrated physical and mediated work environments. For understanding people communication and interaction, some common ground regarding the context of the communicative event has to be established, including information about participants, topic, resources, etc. From this communication frame  and other theories in the CSCW design area the following concepts were developed.

Work Agent 

A concept which performs the work represented by the dynamic changeable presence of a knowledge worker. This knowledge worker is normally manifested as one or more assigned to the company e.g. via work list or personal, project management data records. A knowledge worker is linked to an enterprise with its immanent processes or activities which collectively realise a business objective or policy goal, normally within the context of an organisational structure defining functional roles and relationships. The documentation of the knowledge workers skills in a personal profile, e.g. part of a company yellow page intranet system, describes the ability of an employee to perform specific tasks (in contrast to the responsibilities or competencies usually attached to the work co-ordination and the organisational role). These personal profiles determines not only the activity execution, it can also have an impact on the assumed knowledge or information needs and the awareness of other activities performed from individuals and groups through work relationships. In the software engineering domain an agent [Jennings 1998] is also an autonomous software entity that is able to interact with its environment and other agents in a flexible manner in order to solve tasks on behalf of human principals. Agents are a promising approach to support information intensive tasks like those encountered in distributed work groups with significant communication and co-ordination needs.

Work relationships

The relationship between work agents and their interdependencies to technology and work, workplaces and work practices is described by the concept of Work relationship. Many field methods to study such relationships are currently available and used by researcher and communication analysts, including ethnography, participatory design, and contextual inquiry. [Beyer and Holtzblatt 1998, Blomberg 1995, Schuler and Namioka, 1993; Wixon and Ramey, 1996). For example ethnography field study as it was applied in SANE or the development of the human environment model is an method that was developed from work in cultural anthropology. The ethnography is focused primarily on the cultural aspects of users' work. The goal is to understand ways of living and working within a social group, including the rules, practices, and conventions that govern that group [Spinuzzi 2000]. The concept has to represent the strength of relationships between individuals and other individuals, or individual and groups or groups and groups in terms of describing the exchange activities  of knowledge. The strength of such relationships is also dependent from the selected settlement strategy of the work actors. The relationships can be formed by near or distance settlement features. The settlement strategy of the work agent is also influencing the work context and the selection of a Workscape and a functionality set. 

The synchronicity  is also an important feature of the work relationship to other agents. This feature describes the progression within the changing relationship and the communication relationship. For modelling reason we have used this term to descrivbe the social and communicational synchronicity. A social example is the change of contact persons in customer-relationships. Another example is communication through agent messages in an asynchronous and synchronous manner. Some technologies (e.g. email) are used for one to one communication; others permit one-to-many or many-to-many communication (e.g. newsgroups). We distinguish between 'asynchronous' communication synchronous relationships and communication. 

Work Co-ordination

Work Co-ordination creates the boundary conditions necessary for successful co-operation, defining its goals, designing the interfaces between the co-operating partners, allocating resources, sharing rewards, and generally monitoring and controlling the progress of the work co-operation and work relationships. 

Assigned and assumed roles and a set of co-ordination or work rules are the attributes of the Work co-ordination concept established between work actors and work activities. A work role is regarded as having two meanings which depend on its context: as a role assigned by organisation or a role assumed in collaboration. For example different roles are Co-worker, collaborator, colleague, contributor. A knowledge worker assumes an organisational or individual role to access and process work objects within a work environment. The role defines the work context in which the user participates in a particular process or activity. The role often embraces organisational concepts such as structure and relationships, responsibility or authority, but may also refer to other attributes such as skill, location, value data, time or date, etc. Typically any of the participants within a particular organisational role group can undertake an activity or work-item requiring a resource with that set of attributes. Examples of an organisational role are:

· Supervisor role

· Execution role

· Team leader role, etc

Where several agents work together lead by a co-ordinator defining their work tasks, such work task may be co-ordinated in an abstract task space where work agents can delegate and receive tasks guidelines. This task space depends on the business objectives and the resulting process implications. There exist many ways to perform such task oriented co-work: For example a document construction either results exclusively from collective decisions or results from both individual and collective initiatives. At least the termination of a project process is a collective decision and has to be co-ordinated. 

The work co-ordination can also cover strategies, legal aspects, profit shares, cost, personnel, etc. In the product development projects, work co-ordination comes down to the typical tasks of project management:

· defining goals and milestones, 

· defining work packages and their interfaces, 

· allocating resources, watching the schedule, etc.

Work Mode 

The concept of Work mode represent the work style and the influencing parameters from a work culture point of view. Cultural aspects of forming work activities are normally not in the focus of a process oriented methodology. On the other hand the activities and the interaction are formed by agent which behave in specific work modes. This work mode  is significantly influenced by the pre-knowledge and office culture such as the nature of meetings (formal and informal), the selection of conversation styles, the structure of speeches, the execution of rituals and office ceremonies etc.. It is also interesting that the emerging new communication and collaboration activities in virtual worlds e.g. game communities, chat forums, virtual collaborative spaces and the change of work styles in tele-co-operation and nomadic offices form new work modes. Therefore the concept has also to consider this physical and virtual aspects of the work mode.

2.4  Relations between concepts and models

The conceptual model has been developed to provide a means of identifying and characterising relationships between the individual models developed from the three main perspectives that contribute to the Unified Framework. At the centre of the Conceptual Model is the concept of work context and work activity mediating between the central concepts of the Unified Framework. While relationships can be described between all concepts in the unified framework, nothing is totally independent of anything else, the conceptual model identifies a number of critical relationships. This section will briefly explore some of the relationships between the human environment model (WP2), the space model (WP1), the functionality set model (WP3) and the conceptual model of the UF.
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Figure 2.8: Relationships in the conceptual model

Considering issues relating to workplace design from a space perspective, the key concept is the notion of Workscape
.

The notion of Workscape replaces earlier concepts describing space that have either treated space as essentially physical or virtual.  The term ‘workscape’ provides a means of describing the complete ‘place-with-technology’ where place is understood not as a locational or geographical concept but refers to the social and psychological experience of being somewhere. Workscape can be understood to comprise four levels of differing degrees of granularity: work setting elements, work settings, work arenas and work environments. 
The term work arena refers to the collection of work settings
 which make up a coherent ‘place’ both physically and psychologically.  While the term work environment refer to the highest level of the physical environment that needs to be taken into account in this analysis. The work environment in modern organisations may embrace aspects traditionally considered domestic and social and geographically may span numerous locations both owned and non-owned by the organisation.

It is important to understand that each of the four elements is being defined in scale and context in relation to the others. For example a work setting’s appropriateness cannot be judged independently of the work arena within which it is located. Furthermore given the impact of changing work modes
, with work no longer confined within the traditional office, the influence of the wider work environment must also be taken into account.

Conventional approaches to workplace design have tended to assume, or posit, a direct relationship between the material instantiation of spatial concepts and activity.  The SANE research has led to a rejection of any notion of a 1:1 relationship between particular spatial configurations and particular activities. The existence of relationships between these entities is recognised, but SANE research suggests that they are neither deterministic nor particularly influential. 

As described earlier, the conceptual model privileges the relationship between Work Context and Work Activity.  From the space perspective a number of Work Activity factors can be seen as playing a crucial role in structuring Work Context.

First, there is the nature of the Work Activity itself – does it require collaboration or communication with others and what is the nature of this collaboration and/or communication. Such characteristics do not relate directly to specific Workscape configurations. For example, the appropriateness of Workscapes with the potential to support a high degree of virtual collaboration for some activity, or set of activities, is contingent on the specifics of  work mode in this instance. The work mode represents the work style and the influencing parameters from a cultural point of view. The specifics of work mode are likely to be determined by factors such as the value that an organisation attaches to, for example, team working or, conversely is the culture one of collegiate working of autonomous individuals.
The temporal sequence within which a particular Work Activity occurs both influences the characteristics of the Work Activity and acts as a constituent of Work Process to structure Work Context directly. The temporal relationships of Work Activities as embedded in Work Processes have been largely overlooked in existing spatial approaches to workplace design. However the break with location centered workplace design approaches and shift to location independent design principles, to ensure continuity of work experience across office, home and remote locations, drives the influence of temporal factors to the fore.

The Business Objectives of an organisation act directly and indirectly via their influence on Work Activity and Work Process to structure the Work Context. Workscapes in real organisations are not designed to optimise performance of Work Activity, Business Processes or any other work related factor. Instead, for example, they may be designed to achieve an optimum compromise between conflicting cost pressures and performance characteristics. The exact character of an organisations Business Objectives will exert a powerful influence on how the balance between these factors, and/or other factors, will be struck.

As observed above, the concept of Work Context plays a critical mediating role with regard to the influence of other factors on WorkScape appropriateness. Similarly from other perspectives, say Functionality Set, Workscape’s impact is largely through its contribution to the construction of the Work Context.  The relationship between Functionality Set and Workscape mediated through the concept of Work Context is one of interdependence. The functional resources afforded by any specific Workscape configuration are dependent on the available Functionality Sets.  For example the existence of certain Functionality Sets, supporting high degrees of collaboration and interaction through the provision of real time location information, significantly alters the range of Workscape potentialities, increasing the degree of geographical distribution that might be appropriate. Again however the specific characteristics of the Work Context will determine the real range of appropriate Workscapes , for example highly distributed Workscape configurations are dependent on the specific Work Organisational characteristics relating to culture.

The interdependence between Workscape and Functionality Set becomes apparent when the concept of Workscape is explored in more detail at the level of Work Setting. As noted earlier in this section, the term ‘Workscape’ provides a means of describing the complete ‘place-with-technology’ and can be understood to comprise of four levels of differing degrees of granularity: work setting elements, work settings, work arenas and work environments. The concept of work setting has been traditionally defined as the ‘immediate environment that the body interacts with’. This definition with its emphasis on the physical body provides no means of understanding virtual spaces. To remedy this within the Space Model the definition has been amended so a Work Setting is the ‘immediate environment that the individual interacts with’. 
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Figure 2.9: Workscape

The Space Model therefore allows us to describe both Physical Work Settings and Virtual Work Settings and to consider the two together as a composite, or hybrid Work Setting.  In any specific circumstance the existence, or not, of certain Functionality Sets will determine the range of potential Virtual Work Settings.

Workscape provides the key conceptual bridge between the Conceptual Model and the Space Model and is a term common to both models although with some differences in usage. Within the Space Model there are two closely related concepts Workscape Characteristics and ‘Workscapes’
. The Space Model having been developed as a conceptual tool for workplace design defines a ‘Workscape’ as a physical instantiation of a set of Workscape Characteristics. Abstracting slightly from the physical instantiation, the ‘Workscape’ could be represented by a detailed specification; architects drawings, technical specifications, etc. The term Workscape Characteristics provides a description at a higher degree of abstraction.  The term Workscape, as defined in the Conceptual Model refers to  the combination of  ‘Workscape’ and its more abstract description Workscape Characteristics in the Space Model. 
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Figure 2.10: The Space Model

The set of the specific Workscape Characteristics appropriate in any given circumstance arise from a detailed understanding of the organisation in question. This understanding in the Space Model is developed from the analysis of Work Activity and Work Process within the wider Organisational Context. The influence of this wider Organisational Context in the Space Model is captured through the identification of Contextual Factors
. These Contextual Factors are an expression of aspects of Work Context and their inclusion in the model enables workplace designers to ensure that issues relating to Work Agent, Work Relationship, Work Coordination and Work Organisation are incorporated into the definition of Workscape Characteristics. 

The Space Model, as mentioned above, is intended as a high level conceptual tool for workplace designers. Its purpose is to support the development of design methodologies rather than to assist in the process of workplace design per se. The Consulting Strategy
 developed from the Space Model provides an example of such a design methodology developed from the Space Model. The Space Model provides a means of abstracting a characterisation of an organisation’s workplace needs from the concrete facts of its existence. This abstract characterisation captured in the definition of Workscape Characteristics is then translated back into a concrete manifestation as a set of Workscapes. 

While the concept of Functionality Set has been addressed above in terms of its interrelationship with the notion of Workscape its relationship with other components of the Conceptual Model can also be clarified.  As can be seen from the figure below (Figure 2.11) the Functionality Set model has close relationships with a sub-set of the key concepts in the Conceptual Model. 
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Figure No 2.11: Functionality sets and relationship to the conceptual model

Within the technology oriented model developed by the Tools and Process work package the primary relationships between key concepts are represented somewhat differently as can be seen in figure 2.12. Functionality Sets are primarily seen playing a role as enablers of Activities within the dynamics of day to day work. The impact of an existing Functionality Set in this respect will be mediated by aspects of the current Work Context.  
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Figure 2.12: Functionality sets

The identification and/or selection of Functionality Sets with respect to Processes is also influenced by Work Context – in this case more enduring aspects of the context are likely to play the dominate role.

At a deeper level within the concept of Functionality Set are the concepts of Technology Elements and Functions. The concept of Function, as discussed earlier (and in more detail in D9 Interface Requirements for Technology Introduction in Organisational Environments), with the complementary concept of affordances establishes a connection with the work activity and the work context. 

It is necessary to distinguish between an understanding of  how processes and tools are deployed in a given workscape, and the dynamic aspects of how new processes and tools, or more precisely , how new functions and functionality sets are introduced into organisational settings. For the latter phenomenon, a number of mechanisms have been identified and described (cf. D9 for a fuller elaboration):

· 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

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 conceptual model, where work activity and work context are central concepts. 

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 (business objectives), 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.

The relationship between the Human Environment Model and the Conceptual Model is different from the relationship with other models in two main respects. Firstly, the initial stages of the development provided shared concepts, which, on the one hand provided some of the basic concepts of the Conceptual Model, and on the other enabled us to analyse Human Environment at a finer level of granularity than that of the Conceptual Model. As mentioned above in forming the concepts coming from the HEM, in the Human Environment Model we have developed further the concepts of roles, communication frames, human agents and mediating factors (gatekeepers and interfaces) in an attempt to formalise and visualise the empirical themes arising from field studies of knowledge workers. We have thus provided a user-driven, rather than business-driven perspective on workplace design that complements the Conceptual Model.  The Human Environment Model stands, as do the other models, as a discrete element within the framework, but also and in this case unlike the other models served to generate some of the basic concepts in the Conceptual Model. 

“The Human Environment Model captures every case 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.” (see D22)

The central concept of a communication frame is embedded in the Conceptual Model having been developed through successive iterations of the model development and the validation exercises. The Conceptual Model contains four key concepts derived from the Human Environment Model and the inherent communication frames; Work Agent, Work Mode and Work Co-ordination, Work relationship. These four concepts originally represented at the human model level are now represented at the conceptual level.  
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Figure 2.13: Concepts from the HEM and the relationship to the conceptual model

The concept of Work Agent, for example, was introduced into the human environment model to represent critical aspects of purposeful human behaviour. Successive iterations of development of the human model have resulted in the differentiation, within that model, of the concept of Work Agent into the concepts of Active and Passive Participants, Overhearers and Absentees (these developments are discussed in greater detail in D4, D5 and D22). Both the static and dynamic information of the organisational context (business objectives work processes) work together, to help people in making decisions, which have again an impact on the different configurations of the workplace. The more fine grained analysis employed by the human model provides the required conceptual structure for the analysis of the short duration communicative events at the centre of the study. 

2.6  transformation of the conceptual model to a operational leveL

The application and implementation of the conceptual model depends on the objectives, aims and methodology of specific application domains and the scenario of end use. These important aspects have to be considered if users will use the model to form their specific process oriented work place design or evaluation strategy. In the development of specific process oriented scenarios the top-down principle may be sufficient to meet the objectives of systematic work place design or evaluation process. On the other hand it is rather difficult to find the right taxonomy to select the right concepts at the right time in synchronous or parallel manner. It is also difficult to say if the process methodology will work with any type of work place environment. Further research and iteration is needed.

The following example of the transformation of the conceptual model to a operational level is a simplified approach. The conceptual-analytical approach starts with assumptions, premises and axioms and derive a theory, model or framework. Therefore in our approach we can ask which kind of workplace concept or pattern could be derived, if certain assumptions and premises are valid. The empirical field studies in SANE also helped to test premises and assumptions behind the conceptual model and helped to form logical and causal relationships between them.

Operational Data for the conceptual model

The conceptual model as described thus far remains very abstract. At an abstract level the conceptual model has served as an important tool within the project bridging between domains.  The Conceptual Model has also served as a practical research tool for workplace analysis, as is illustrated in Section 3.5. As was outlined in earlier the conceptual model and unified framework were not intended to lead directly to applications. As is made clear in Section 3 ‘SANE in Practice’ applications, such as the consulting strategy, have been developed from the conceptual model and unified framework through the more domain specific models embedded within the unified framework. 

For the conceptual model to have any direct application in the real world it must be possible to operationalise the concepts in the model.  The section below is intended to indicate how this can be done.

Through the validation exercises of the research project a wide variety of tools and methods were used to gather data. These tools are described at greater length in D13. The validation exercises fulfilled an important task for the general transformation of the conceptual model to an operational model and the testing of the conceptual model to identify key data for the work place analysis. 

Using the conceptual model to analyse and evaluate the work place

Analysing and evaluating the organizations workplace from a integrated and sustainable perspective assists in designing change management plans that address both management need and human factors for a sustainable place design. Acceptance of new work place designs sharing new space concepts, work styles, processes and technology by the people who have to enact the processes or utilize the technology is critical to successful implementation. Therefore the work place analysis with the help of the conceptual model should be executed in an integrated approach. The relationship between the high level management strategies with its inherent business objectives and business process structures and how the work activities are organised has to be borne in mind. 

Taking the organisational aspect as a whole, we can form an objective view of the organisation as a structural body into which specific data has been delivered, stored and organised for potential retrieval. This data is both functional and informative and collects related work activities, business processes, project plans and objectives within work cases . This approach for analysing the work place allows us to regard individual knowledge workers (work agents) as a set of data compiled within the work place analysis.  Thus we may develop the concept of the work agent and his/her relationship with other concepts, such as the work context  to capture the work environmental aspects (technology and space) and organisational aspects. 

Data Analysis within the conceptual model

In the sections above we have named and described the concepts of the conceptual model. We have also described relationships between these concepts and the way that these concepts are employed in the more embedded models. The section below explores what tools and methods can be employed to operationalise the concepts and indicates what inputs and outputs are required to perform this operationalisation. While each concept is dealt with in turn it is clear that typically the data set required for any one concept contains data also required for other concepts.  For each concept however there are distinctive outputs. In practice users will have to select from available tools and methods and data sets. It should be emphasised that the section below sets out some indications of how the conceptual model could be operationalised – it does not attempt to complete that task.

Business objectives

Various approaches can be taken to operationalising the concept of Business Objectives. Within the SANE approach we rely on examining documents representing these objectives, interpreting the meaning of these documents through interviews with senior executives and assessing the relationship between business objectives as formally represented against those ‘understood’ through workshops with a broad cross section of employees. 

Documents such as a mission statement, statements on corporate social responsibility and other high level documents representing the strategic thinking of the organisation, will help to analyse the strategic alignment of the business and its change objectives. As suggested above the analysis of mission statements and associated documents must be supplemented with interviews with senior management to interpret these statements and also through workshops. As a result the data analysis of the business objectives in relationship to the work place design and evaluation should help to identify the key elements of the  business strategy and the vision for the future. The methods employed are document analysis, interviews and workshops. The key inputs into this process are the documents described above, contextualised by knowledge from interviews and workshops. The outputs from this process usually take the form of a statement of business needs and in cases some non-text based outputs such as mood boards. Mood boards are a workshop output where images are used to represent organisational aspirations. An important intangible output resulting from this process is a change in the way that senior executives think about their organisation’s objectives.

Work processes

Input data for this phase come from a series of sessions held with process owners (process managers and work agents), regarding the analysis of business process structures. Work processes might be classified into four major categories to discuss unique modelling considerations: project-based processes, production-based processes, distribution-based processes and customer service-based processes. This classification is not intended to imply that all business processes fall clearly into one of these four categories. For instance Project based processes can be organised also into five groups of one or more processes each:

· initiating processes—authorising the project or phase.

· planning processes—defining and refining objectives and selecting the best of the alternative courses of action to attain the objectives that the project was undertaken to address.

· Executing processes—co-ordinating people and other resources to carry out the plan.

· Controlling processes—ensuring that project objectives are met by monitoring and measuring progress regularly to identify variances from plan so that corrective action can be taken when necessary.

· Closing processes—formalising acceptance of the project or phase and bringing it to an orderly end (PMBOK, 2000).

There are also a number of tools, in the form of computer software packages, available to assist in analysing, redesigning and managing business processes (business process modelling tools, workflow management, or business process automation systems).  In addition to conventional process analysis tools and methods space-time utilisation surveys can be used to capture information about the spatial and temporal aspects of process. Plan analysis can also be used to develop a richer understanding of the spatial dimensions of business process. Key input data into this process comes in the form of:

· Process and project plans

· Time utilisation data

· Project handbooks

· Task analysis and documentation of work procedures

· Time scales

The output data from this process includes; descriptions of relationships within and between internal business units and external supplier/client/partner organisations; descriptions of business processes, and results of workplace performance analysis.
Work activities

Work activities are one of the core concepts of the conceptual model. The SANE project employed a variety of taxonomies of work activities, generally accepting organisation’s own categorisations rather than imposing a SANE system. Whatever form of classification employed certain key characteristics of activities need to be identified as input data into the analysis. These include; typical number of participants, location of participants, typical duration, predictability, intermittence, formality, degree of confidentiality, resource requirements. The tools and methods employed to gather this data are essentially interviews and workshops with a broad cross-section of the organisation. It is critically important to ensure that all business functions are represented in this sample, as are all roles in the organisation.  The key outputs from this process are the space budget and the analysis of functional requirements. Functional being used in the sense of ‘functions’ as employed within the concept of Functionality Set. Space Budgets (D3. The Space Environment Model) document information on demand ratios for collaborative to private space and a nominal total space requirement.

Work context

Analysis of the important contextual parameters and the context attributes should be represented explicitly in the work place design process. It is the work context analysis that describes and relates the important concepts of “functionality sets” and “Workscape” to all other concepts  Even more, it is the only way to instantiate the reference conceptual process model to a particular (executable) model. Conflicting influences such as organisational culture, power relationships, timescales and other workplace features constrain and/or define key features of the work context. These constraints and definitions of the key features of the work context lead to variation in the work context. Work context can also be analysed at different levels of granularity as is described in the Introduction, figure 3. In some cases the immediate context is the primary determinant of outcome while from other perspectives more enduring features of context are critical. The work place analysis has to take into account these influencing parameters. Key parameters of work context identified in D22 include; access, mobility, security and autonomy. Analysis of these parameters enables the workplace designer to identify the mediating factors described in D3 that determine the particular workscape characteristics required to support any given set of activities.

Workscapes

The combination of virtual and real work settings within a work arena, located in a work environment is being described as ‘the workscape’. This analysis determines both current and projected office requirements. Meetings are held with each department to determine their needs and floor plans are created based on the information given. Space plans are converted to actual working construction documents. These blueprints are used by the contractor for design. This analysis will also survey existing office equipment. The objective is to have data for the design of flexible environments to support operational objectives and changing working practices. To meet the needs of a changing work place strategy e.g. study areas, informal meeting zones, quiet rooms and cafes can be designed to provide multi-level work areas.  Key input data include the space budget and user requirements analysis.  Key output data include conceptual designs and/or detailed designs. The process of moving from the design brief to the final design is highly complex and involves a large number of subjective judgements. 

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.

Work agents

From the theoretical approach in the development of the Human Environment Model we make assumptions that the roles and responsibilities of knowledge workers adopt in the course of their work influence their needs. This is described through the concepts of work agents. As a result the data analysis of work agents in relationship to the work place design and evaluation should help to identify;

· how work agents organise their workspace,

· how work agents define their work tasks

· how they use resources including technology at work 

· how they interact with colleagues at work

· their skillls

· their roles

Key input data comes from formal records, from interviews and workshops and from questionnaires and surveys. Examples of these can be found in D13.

Work relationships

Within the conceptual model some concepts are required to capture the dynamic interactions between work agents and between work agents and other elements in the workplace. These relationships operate at a distinct level from those identified between concepts in the conceptual model.  The key tool for understanding these relationships used within the SANE project is the ethnographic methodology described in the Human Environment Model D6. Data from these ethnographic studies is then translated into causal networks/paths.

Work co-ordination

Knowledge workers work on a number of projects, some concurrently, and for a number of organisations. Individuals develop their collaborative network depending on the project and the nature of the work and may assume a different role in each project. The collaborative network that is being created in the course of a work activity is affected by the work co-ordination and both the assumed and assigned roles of the individual. In other words, work agents take on roles that are formally assigned from an organisational aspect and informally assumed from a communicative or conversational aspect. Therefore the task space and task responsibilities of work agents have to be analysed.

Output of the process oriented analysis

· A survey about failures and handicaps in co-operation and the consequences for co-operation quality

· A survey about co-operation obstacles (barriers) and the consequences for co-operation quality

· A measurement (formulas) to analyse the proportion between ICT-tools use and co-operation handicaps.

· A measurement (formulas) to analyse the proportion between co-operation handicaps and co-operation failures.

Neither workplace analysis, with the process oriented conceptual model, nor communication analysis, with the support of the configuration methodology, alone can fully describe a work environment. However individually they can be used to inform understanding of crucial elements of the overall picture. They can also be used together with the other tools and methodologies developed by SANE to build a rich picture. The following chapter illustrates some of the potential applications of the conceptual model and UF

2.7
Further Design and Implementation of the conceptual model for a process oriented knowledge based System for work place design 

Our model implies that the work activity is influenced by different organisational and individual factors formed by the concept of work context. These factors around the work context are described by introducing different concepts and process patterns. The individual activities performed by an work agent and the organisational influences on work place design are the relevant determinants of the actual information need to analyse and evaluate existing work place solutions.

The next question is how to appropriately reflect this assumption in a system architecture. Besides basic ontological considerations which suggest that in a proper declarative system design dimensions of information needing context should also be represented separately, there are also practical reasons for having all facets of the model as explicit building blocks in a system. Fig. 2.14 illustrates a simple, adaptable meta model for this system. It can be used to capture existing work place design scenarios and to design work processes which optimise the information flow within these processes. The meta model is designed in a UML-Diagram.
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Figure 2.14: A meta model for the work place design analyse and evaluation (UML-Diagram). Copyright ©FAW 2002.

This kind of work place analysis is a method of co-ordinating the people and the work of an organisation and the physical work place in common, e.g. when the enterprises need to expand, contract move, or rearrange their office facilities faster than in the past. This includes the collection and analysis of large sets of data about the office facilities and their respective operations. Therefore the meta model represents a workplace design management tool.

In this meta model, the Business objectives describes the Work process.

The Work Processes derives the Work activities which consist of a network of sub-activities, which can be temporally ordered by successor/ predecessor relations. Each Work activity represents a self-contained unit of work such as “Check e-mail” and “Notify about document upload”. Each Work activity can be annotated with an activity type, which classifies it into more general terms such as “Development”, “Design” and “Decision making”. These types serve as semantic tags which can be used to classify sub-activities.  Each Work activity is executed by an Work agent. 

The performance is influenced by the Work co-ordination. The strength of relationships to other agents is adjusted individually by Work mode.

Work Agents can receive input Agent messages or produce output Agent Messages by selecting Functionality sets for their individual Work activities which are embedded in a variety of contextual parameters (Work Context).

The access to the Work context is both influenced by organisational and individually choices of a Workscape and the Functionalty sets .

Work Agents interact with other Work agents by means selecting media and technology related to their function and communication type through Agent Messages.

The creation of instances within the meta-model results in a set of work place process objects. These should be further outlined and connected by a work process description which should us allow to deal with a large variety of work situations in a decision-oriented manner. This meta-model can be used to build models of existing work processes, and to incrementally introduce Work agents into them. This first meta-model has shown to be sufficiently simple to be graphically visualised, understood and edited by domain experts such as workplace designers at DEGW.

2.8  Conclusion

This chapter has introduced a methodology and a process oriented conceptual model for the development of work place design strategies and services, in particular process kit to analyse key aspects to be considered when designing solutions for sustainable accommodation. Our approach relies on a simple process modelling metaphor and process patterns which is just on the right level of abstraction to enable domain experts to participate in the work place analysis, design and validation phases. While in most of the existing modelling methods in CSCW and process or workflow modelling the developers must identify specific concepts such as role and activity or interaction diagrams, our approach focuses on the construction and analysis of a conceptual process model for analysing work places, from which various application scenarios such as consulting strategy and formal guidelines can be derived. The descriptions in the following section of the SANE Consulting strategy and the guideline in forms of “SANE Asking the right questions are examples of the applicability of the conceptual model.

However the project timetable did not allow  the implementation of the basic concepts within a tool planned by FAW. This technological approach was intended to build and extend a knowledge based process modelling tool (FAWs POWM & AgilShell ) to the domain of work place design. 

The conceptual process model of the UF aims at a critical re-evaluation of the workplace design taking in the process and technological evolution that have taken place. In SANE we have looked from a interdisciplinary perspective at the ways in which mobile and distributed work are transforming existing workplaces, and creating new ones. We think the hypothetical considerations regarding the modelling aspects together with the results of the empirical studies (validation) can be the input for a systematically (data oriented) description of existing and emerging work place solutions. 

· The process oriented conceptual model of the UF will on the one side serve as an analytical model for work place planning and evaluation and help to formalise hypothesises. This was also the task for integrating the different perspectives in SANE.

· On the other side it can be used after the evaluation of a work place to produce a  “process simulation” of the evaluated work place scenario and the validation outcomes. This can be done by a tool that has been developed at FAW and will be expanded to the domain of work place analysis.

From our point of view the process oriented approach provides the conceptual  integration and unification for the development of the Unified Framework on a modelling level which we can use to analyse existing workplaces. 

Furthermore it will be the basis for the improvement and development of new and innovative workplace solutions. We have discussed how the complex conceptual ideas and empirical themes raised within the SANE project can be described in process oriented manner. However the conceptual model, will allow the end users to explore a variety of work place scenarios, and the representations of new ways of working in hybrid environments. We have shown that the methodology of business process analysis might be an appropriate strategy for the application. Experiences from validation exercises have shown that a process oriented analysis can help to analyse distributive and virtual work processes within dynamic work environments. The outcome or a possible future products from the process oriented conceptual model of the unified framework can be a: 

· process oriented checklist and a guideline, 

· process oriented computer supported decision and support system, 

· process oriented consulting strategy 

The conceptual model has raised questions also about the nature of work and the nature of offices as the main location for the knowledge worker. It is not just a question whether the future office has to be re-structured and re-locate the office functions, but also a question about the nature, location, design and mobility or fluidity of work. There are few studies on the virtual aspects of work and the relationship to technology use, space location and the virtual business processes. Future research should consider the complexity of interdisciplinary theory creating and testing in the workplace design processes.

Section 3: SANE in Practice

3.1  Introduction

The overall objectives of the project were to produce a range of outcomes including a long term contribution to further research. However the consortium always recognised the importance of developing results that would have direct application in the short term. This section provides an overview of how SANE results can be used in practice.

3.2  A scenario for the year 2005

3.2.1  Introduction

LiveWell is a mid-sized enterprise in the pharmaceuticals sector. They compete in a competitive global market place and while based in Europe have operations across the globe. Their business is characterised by high volatility; while demand for pharmaceutical products is strong the company’s own revenue stream is punctuated by severe peaks and troughs as new products are launched. While considerable efforts are devoted to forecasting these cycles uncertainty remains over medium term revenue forecasts.

LiveWell Inc is engaged in research, development, production and marketing activities and recognises that the value added from harnessing knowledge in the organisation is the key to competitiveness. LiveWell Inc recognises that a skilled and motivated labour force is a key business asset and has made considerable investments in technology and working environments to enhance the productivity of their staff.

3.2.2  The context

In common with many European enterprises LiveWell Inc. have experienced difficult trading conditions over the last 3 years. Ambitious expansion plans pursued in the late 1990s precipitated a crisis in 2002 as costs soared ahead of revenues and the organisation was forced to abandon plans to move into a new HQ building. Despite this dramatic action following contraction the business was left with property assets in excess of their requirements. During the same period of expansion LiveWell Inc invested heavily in new communications technology and enterprise resource systems. These investments were made on the basis of predicted productivity improvements that did not materialise. Following this period of over expansion LiveWell Inc. have focused on reducing their cost base, and rationalising their property portfolio. 

At the beginning of 2005 as the economic climate improves and with a range of new products ready for launch the organisation is looking forward to improved growth and is determined to capitalise on the approaching market opportunity. A board meeting has been called to review some critical issues concerning the future direction of the organisation. 

The agenda for the meeting is dominated by a presentation from the Director of Marketing and Business Development outlining the businesses strategy “GO FOR GROWTH!”  - to expand their operations, move into new geographical and sectoral markets and renew their product range. Having reviewed the strategy discussion focuses on its implications and on what the organisation must do to support it. The implications include increased headcount; increased geographic distribution; and increased knowledge sharing, to be supported through more real estate and more ICT.

3.2.3  Discussion

The ICT perspective

The CIO argues convincingly that “GO FOR GROWTH!” can only succeed if supported by appropriate investment in ICT.  He argues that if knowledge is value, the organisation cannot afford to have it stored in silos staff are unable to access or unaware of. The increased geographical distribution of the organisation will make the role of technology even more important.  The CIO argues that investment in new ICT would enable the company to adopt a ‘Martini’ approach to working (any time, any place, anywhere), virtualising many processes within the organisation and reducing the reliance on physical real estate.

He is less keen to dwell on the company’s experience in the late 1990s when huge investments in new systems and applications failed to provide the anticipated increase in productivity.

The CRE perspective

The CRE director warns the Board about the dangers of increasing their fixed costs to support what may be only a short-lived economic upturn.  The Director is only too aware of these dangers having been promoted to his current post after his predecessor was fired for the earlier HQ debacle. His response to the Martini approach is to argue that as far as he can see people will still need to physically sit somewhere. To cope with expansion the group will have to buy or lease additional space to accommodate their increased workforce concerned about cost and time-scale. He warns that the property procurement process is notoriously slow and that venturing into new markets even finding appropriate space may be difficult.

The HR perspective 

The company’s intellectual capital embodied in its staff is its key competitive asset. These staff are already working long hours under difficult conditions. Working anytime, anyplace, anywhere, may sound superficially attractive, but staff cannot be asked to work all the time every place every where. Many of them are attempting to balance their working lives against competing demands from home, family etc. Increasing demands on staff could lead to retention problems. Organisational success has been closely linked to the corporate culture of team working, openness and accessibility. Rapid expansion of staff could dilute the corporate culture as might virtualisation of the business.

The accounting perspective

Growth prospects – strong growth for 3 years but no accurate forecast beyond that point. The organisation must find a way of expanding without increasing its fixed costs to avoid repeating the mistakes of the late 1990s

The CSR perspective

LiveWell like most organisations faces increasing pressure to adopt a demonstrably sustainable approach to growth. This pressure comes in part from increased regulation but also from public pressure . Targets for improving sustainability should be built into any corporate strategy.

The outcome

The CEO is determined to have his cake and eat it – go for the growth, but contain the risk. The CEO recognises that current circumstances also provide an opportunity to integrate a number of initiative being pursued in parallel into a new strategy for the organisation. The CEO outlines a number of aspirations; increased productivity, reduced costs, etc and asks for an Action Plan to be drawn up identifying how these objectives can be met. A working party is established with a remit to report back to the board in three months with a strategy for achieving these aspirations.

3.2.4  The Working Group

The working group is composed of individuals from operations, HR, ICT and real estate. Collectively they have a problem - how can the organisation simultaneously grow yet still avoid the risks identified by the Board? And if they are to exploit the current opportunity they need to act quickly. They also very quickly find that they have another problem. Each member of the group tends to think and talk from the perspective of their own domain with the resulting misunderstandings leading on occasions to unnecessary arguments, as well as equally dangerous premature agreement.

The working group retain strategic workplace consultants to advise them. The consultant’s approach for working with clients is to use the SANE conceptual model to understand the relationships between the differing factors and perspectives. With the client body they use tools and methodologies developed from the three perspectives embedded in the Unified Framework. 

In this case they start working with the client through ‘asking the right questions’ and the ‘consulting strategy’. Asking the right questions provides them with a structured approach for understanding the relationships between the social and cultural aspects of the organisation, the way the organisation works (understood in terms of activities and processes) and both their ICT assets and needs. Adopting this approach enables them to identify social and cultural factors that influence the pattern of technology adoption and use within the specific context of the organisation.  Using a series of workshops with a cross section of employees the group works to develop a rich understanding of the factors both supporting and inhibiting the adoption of new working practices both from a spatial and a technological perspective. 

From this rich understanding using an approach based on the SANE consulting strategy the working group develop a strategy to support LiveWell Inc’s ambitious growth plans that realises the benefits of synergies from integrating the physical workplace strategy and the ICT strategy. The physical and virtual assets of the company are reviewed and the relationships between investments in one domain and the other are identified within the specific context of LiveWell Inc’s current position .  In parallel the working group, using a variety of techniques including workshops and surveys, develops an understanding of the key dimensions on the demand side – understanding the needs of individuals, teams, functional departments and the organisation as a whole .

The workplace consultants bring knowledge about the role of human communication in the workplace, and how its role in knowledge creation and knowledge exchange enables the group to understand where business processes rely on high levels of face to face communication and where other forms of communication can be substituted . 

3.2.5  The decision

The working group advise the board that the requirements for growth and the need to manage risk can be accommodated if the company adopts a distributed workplace strategy.  They then go on to present the key elements of this strategy.

Analysis of how the organisation already works reveals that they work across a range of spaces both owned, shared and public. Extending this working pattern where appropriate across the organisation as a whole will enables them to reduce their reliance on owned space through appropriate ICT support . A key element of this will include rethinking how they use their existing physical space. This will enable them to reduce their portfolio of owned assets in a number of high cost locations. The strategy suggests that for LiveWell these locations should be used to support client focused activities. 
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Figure 3.1: LiveWell’s Space Environment Model
Other functions and activities will be moved to highly accessible locations closer to where staff live, enabling them to reduce costs by exploiting cheaper locations while at the same time reducing commuting times for the staff .  Expansion into new geographical markets will be supported through leasing short term spaces, shared facilities and exploiting the new property offerings emerging from non-traditional providers . The key factors determining their choice will be access to high quality transport infrastructure, proximity to key clients and partner organisations and ICT network capacity. 

ICT is an integral part of the new workplace strategy. Investment in web based resources enables the organisation to provide staff with access to non-sensitive knowledge from any internet access point. Highly confidential resources such as sensitive financial and marketing data are accessible through a VPN linking all LiveWell Inc’s offices. VPN technology also enable staff with laptops and/or wireless enabled PDA’s to access the full knowledge resources of the organisation wherever they are able to establish an internet connection through their own hardware. 

Within the distributed workplace strategy the role and the importance of social aspects of work are clearly recognised. Individuals in contemporary society typically form a large proportion of their social relationships through their work. These social relationships, not necessarily friendships, play an important role in how individuals understand themselves and their relations with society. For any workplace strategy to succeed the importance of these relationships must be recognised.  Social interaction between individuals also plays an important role in facilitating work processes, communicating implicit information about, for example, the relative ‘real’ urgency of a task. All these relationships and interactions both form and are mediated by the culture of the organisation. The distributed workplace strategy therefore shifts the emphasis in terms of use of physical space from supporting process to supporting the reproduction of the organisation’s culture. For LiveWell Inc the role of their existing HQ building will shift from a functional role as the control centre to one as a cultural centre. This functional shift is supported by a symbolic shift from the HQ representing power to the HQ representing community. The process of the consulting strategy is captured in the figure below.
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Figure 3.2: Consulting strategy table

3.3  Using the SANE consulting process

At its broadest level, the UF provides the basis for a guideline for understanding how to create and use hybrid work environments, including an understanding of business process and user requirements, work place design and implementation in terms of people, process (including ICT tools) and place

In today’s fast paced economy, organisations are increasingly faced with multiple business driven and technology driven pressures. Organisations must effectively manage these pressures and their impact on business operations, customer facing service delivery and fulfilment functions. 

By tightly aligning business strategy and processes with new work place design concepts and hybrid information spaces, organisations can deliver business advantage through improved workplace performance, increased productivity, new distributed services and increased information exchange. SANE defines, develops, implements and manages a productive consulting strategy that integrates a business strategy with the processes, knowledge and information about work place and technological implementation into a dynamic, efficient enterprise. Therefore in SANE the industrial partners in co-operation with the academic partners have developed specific consulting services to analyse the specific needs of their customers. 

The consulting services specialise in business and technology strategy development and implementation, workplace design and architecture, introduction and requirements definition of ICT and performance management. By combining business strategy and analysis, work place design and architecture and sound IT strategy and planning with extensive project experience, SANE offers a tailored approach to customer focused solution delivery. 

The implementation of a distributed workplace solution will require the active participation of a multi-disciplinary team both from within the organisation as well as involving external consultants. The exact composition of the team will depend on factors such as the skills within each organisation, timescales and resource availability. 

The generic project process is suitable for complex projects involving large organisations working across a number of locations. It may, however, be appropriate to abbreviate the process for some projects and the project team will need to decide which steps to omit or streamline. The abbreviated process is likely to involve less data gathering and more intuitive mapping of work styles onto work settings. Use of the fast-track process means the validation steps associated with the workplace solution will be pushed into the post-occupancy stage and the results of the validation will be applied on future projects

The decision criteria for deciding between the fast-track and full service processes include:

· validity, confidence in solution, need for data to validate solution

· leadership commitment, both globally and locally

· degree of change - organisational, spatial, work process, etc.

· level of participation in the change expected from business unit staff/management

· size and visibility of group and project; level of learning opportunity

· project scope, schedule, and resources
· project budget considering life cycle costing-long term benefits vs. short term costs
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Figure 3.3 Fast Track vs Full Service
The generic process described above is summarized in Figure 3.4. At each stage the goals and outputs are described and a number of potential tools and methods that could be used to gather the necessary information are listed. The choice of an appropriate methodology or tool will be dependent on a wide range of factors including size of organization, organizational culture, timescale and project budget.

It should be noted that this consultancy process relates to the development of a workplace strategy. The implementation of this strategy may simply result in better use of existing resources or the introduction of new ICT tools, changes in work process or the intgration of sustainability issues into general process rather than the costruction of new buildings or facilities which is the traditional ‘end result’ of workplace projects.

At each stage it is necessary to consider sustainability, ICT and human communications issues as well as the issues that are more typically part of a workplace implementation project. A summary of the key tasks in each of these areas at each stage is shown in Figure 3.4.
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Figure 3.4: The Consulting Strategy

The implementation of a distributed working strategy will require careful planning involving all areas of the business. Critical issues to be considered include:

· Costs and benefits of implementing the strategy (real estate savings, investment costs in IT and provision of business services) 

· Risks to business delivery

· HR policies on remote working

· Provision of training 

· Corporate branding

· Maintenance of community and culture

· Knowledge management

· Management of teams and individuals 

· Confidentiality 

· Client perceptions

· Provision of business services

The widespread adoption of distributed working strategies is likely to result in a fundamental shake-up of the property procurement chain and major new players are likely to emerge who are able to combine expertise in workplace design, hotel management and service provision and IT delivery. Consultants will also find it necessary to cross traditional boundaries to provide integrated advice and strategies that address the issues listed above.

3.4  Using the SANE approach of asking the right questions

The SANE approach of  “asking the right questions” is 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. This is reviewed in more detail in deliverable D9. 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. 

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. 

The approach can also be deployed outside the technology domain, as demonstrated through the given example for a fictional case in the area of work space design planning below. Simply expressed, the right questions must be asked and detailed answers supplied in the process of a work place analysis and evaluation. The method is represented by a stage-based model for workplace design. The basis of the presented methodology comes from the concept of technology introduction. It is documented in detail in the SANE document (D9: Interface requirements). 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 (see the previous section on the SANE consulting process). For informing the formulation of questions for space environment planning, the insights from the conceptual model and the specific single domain models have to be extracted in order to be applied in a more specific way. 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 ( see also the concept of work context in the conceptual model) which may characterise, or impact on, any given activity within an organisational context. These kind of 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 applying ‘asking the right questions’ to 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 3.5: Stages in a space environment planning 

Asking the right questions at the appropriate stage of the work place design analysis is fundamental in achieving the maximum benefit from undertaking a work place performance assessment. 

Key issues may be identified by carrying out work place design checks using simple tools to evaluate orientation options and form e.g. issues such as work place layouts. This will add confidence to the overall approach and highlight the critical issues and unanswered questions. 

Obtaining accurate data for asking the right questions depends e.g. on a combination of designing an effective questionnaire and the attributes of the interviewer. Topics should include: ordering the questions effectively at each stage, content of questions, asking both qualitative and quantitative questions, cultural issues, ensuring consistent answers, qualities of an ideal interviewer, appropriate length of questionnaire etc. The following phases represent an idealistic way to structure the the process of asking the right question in a systematic way. However, in depends of  the specific business case to apply these questions.

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.

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 and functionality sets 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 technology planning is performed (stage 6).

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). (A fuller description is given in D9)

Conclusion

The starting point for the formulation of “the right questions” in this section 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 D9. And in both cases, sets of questions aiding implementation procedures have  been elaborated in greater detail. 

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.

3.5  using the Unified Framework as A research Tool

Using the concepts provided by the Unified Framework it is possible to construct examples and instantiations for creating and implementing a process oriented analysis and evaluation of workplace design scenarios which occurred in during the SANE project. This methodology is kept at a macro-level because it is not intended to replace detailed business processes analysis or e.g. workplace design consulting strategy.

However the instantiation of this of process analysis on workplace design is reliant on an in-depth understanding of organisational culture, work process and group and individual communications requirements. If significant changes are being made to how or where work is taking place it is also necessary to analyse the transition to a new work place design. A future aim is to use the Unified Framework as a basis from which to generate a number of process rules to define an ontological base for a knowledge management system in the domain of work place design.

The following example describes the experience with using different ICT tools for establishing a shared understanding in the context of the process of deliverable writing in the SANE project. It highlights how appropriate concepts can be used to understand how the combined use of different tools and environments may support the work flow and effective collaboration among people situated at different locations.

DESCRIPTION OF THE PROCESS OF DELIVERABLE WRITING IN THE SANE PROJECT USING THE CONCEPTS OF THE SANE CONCEPTUAL MODEL

The SANE project organisational background

The SANE project is a research project in the European Commission’s Fifth Framework research programme. The research consortium has seven participants from four countries. As an international, distributed project organisation, SANE provides an interesting case for studying work, collaboration and knowledge building in a multinational, multicultural, distributed, temporally limited, cross-institutional project – a type of project organisation expected to be even more important in the years to come. 

Objectives of SANE

The business objective in 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 (state=development and research) on the use of new emerging communications and computing technology services for supporting networked communities ensuring compatible interaction styles for local, mobile and remote work area and group members. 

Workscapes

The SANE partners are distributed across Europe – DEGW, Ove Arup & Partners International, and Royal Holloway, University of London in the UK, FAW and Institute for Human Factors and Technology Management (IAT) University of Stuttgart in Germany, Institut Cerda in Spain, and Telenor in Norway. Work in the project may be described as 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.

Functionality sets

Within each organisation, the partners have 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 to what is available at the respective partner sites, the SANE project has access to an extensive common set of processes and tools:

· An external web-site (www.saneproject.com)

· E-mail

· Phone calls (incl. cell phones)

· Phone- and videoconferences

· Physical meetings, including

· Project meetings

· Work package meetings

· Ad hoc-meetings

· Review meetings 

· Letters / the postal system

· Courier services

· A project extranet – Integration 

·  A collaborative tool called Groove (used by a few partners).

Communication in hybrid spaces

Communication theories suggest that effectiveness of communication is influenced by qualities of communication tools and awareness about work context of communication partners (information about factors that influence interaction between work agents). The relational theory of communication under development in the course of the SANE project, highlights how asynchronous ways of communication and sharing of artefacts influences the establishment of common ground between the participants, which is assumed to be crucial for effective communication.

During the SANE project communication through exchange of artefacts with written information in E-Mails, reports, notes, agendas, project review documents or visual representation of ideas e.g. in power-point presentations contributed to joint development of ideas as well as control and evaluation of the project progress. The documentation of discussion processes and storing of information on the integration server provides a common knowledge base and supports interaction of agents in a permanent hybrid space (The SANE integration extranet). 

Modern process analysis methods are increasingly concentrating on the technology trends on distributed and decentralised business processes. These trends can be characterised by [Wakayama 1998]:

· the increasing granularity and velocity of business data

· the conversions of documents within corporate workflow from paper to machine readable forms

· and the emergence of scalable, systematic process design techniques.

These new trends support a new form business management and look at documents as tools for co-ordinating key strategic activities within the business projects [Wakayama 1998].

Work processes in SANE

The following figure is aimed to give an overview of the work processes in the workpackages in SANE and their contributions to develop insights into workplace design from the three perspectives (sub-objectives) of space (sub-objective = space modelling), people (sub-objective=human environment modelling), processes & tools (sub-objective=process and tools modelling). 
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Figure 3.6: Structure of the SANE project and the relationship between the work packages.
Work in the course of the SANE project consisted of a wide range of processes, including 

· Overall Project coordination and management 

· Research (literature analysis, empirical studies, etc.)

· Document production (collating information, coordinating contributions, drafting text, etc.)

The SANE work process on a deliverable writing comprises a start date, a due date, a completion date. An external event, that may occur within a process or come from another process, causes a responsible activity to act. The work processes are defined by milestones ( e.g example process duration= 5 months) and the production of deliverables (state=final). States are defined by TOC generation, draft, final).

Work Agents and Work Co-ordination

The SANE project has a fluctuating base of participating members, with up to 50-60 people participating at most. The members have different background and competencies, such as the humanities, social sciences, engineering and systems development.

The Process of deliverable writing: Agents, roles and skills 

The following example of research and deliverable production was part of WP1 aimed to contribute to the development of the SANE space model. While DEGW is WP Leader (work co-ordination= WP co-ordinator) of the space perspective people from other consortium partners contributed (work co-ordination role = contributor) a multidisciplinary approach to the development of the space model and deliverable production.
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Figure 3.7: Collaborators & contributors in the SANE project. Source IAT 2002.

The figure is intended to visualise the task space of partners organisations and the work agents, which are involved in the work process of deliverable writing. A number of work agents in each partner organisation work in the SANE project. The Work co-ordination leads to assignment of different work roles hence only part of the work agents in the figure (A, C, D, E, F, H) participate in the production of this particular deliverable. The following table gives an overview of work agents and their roles in the work process of deliverable production. 

The work agents B (profile=administrator) and G (profile=junior researcher of partner organisation 2) form part (work relationship) of the group of people carrying out work activites in this workpackage but are not directly involved in this subprocess .



	Agents
	assigned roles
	Activities and skills

	Agent 

A
	(1) WP leader: coordination of contributions

(2) researcher: research and writing of chapters
	· team building, leadership of virtual research  

· teams, knowledge about selection of appropriate communication channels and spaces for collaboration/ different communicative situations, 

· Background and methodology for research

	Agent

B
	(1) project coordinator

(2) researcher
	· Team building leadership of virtual research teams 

· knowledge about selection of appropriate communication channels and spaces for collaboration/ different communicative situations 

· Background and methodology for research

	Agents D, E, F, G
	researcher
	· Scientific background and knowledge about  methodology

· knowledge about selection of appropriate channels for communication/different communicative situations,

· ability to communicate results of own research to people from other research disciplines


Table 3.8:
Examples of agents, roles and skills potentially necessary for effective role execution. Source IAT 2002.

Agents A and B have two roles. Agent A assumes the overall co-ordination of deliverable writing, but at the same time acts in the role of a researcher carrying out empirical research to gain insights users needs with respect to issues of workplace design. Agent B has the role of overall project co-ordination and at the same time as a “researcher” provides input for subsections of the deliverable.

Activities and sub-activities in the process of the deliverable writing

The description of the following sequence of work activities  is aimed to highlight how the common understanding of a selected theme is developed through the use of the available tools (functionality sets). There are pre- and successors to execute these activities. Activities in the course of deliverable production served -beside co-ordination of contributions and deadlines - especially the objectives of:

· exchanging of information and research results which might be incorporated into a subsection of the deliverable

· developing a shared understanding regarding the interpretation of the information in the context of the deliverable

In order to achieve these objectives in the course of writing a subsection the following sequence of communicative actions between two researchers (Agents D and F) took place:

· Exchange of written documents in a face-to-face meeting

· Individual thinking process to understand information

· E-mail to agree time for telephone conversation to clear specific open questions

· Telephone conversation focused on specific issues of the written information with the possibility to address spontaneously other questions.

In other sub-processes in the course of deliverable writing sometimes people have been using either agent messages for written communication (E-Mail and exchange of notes and short reports) or verbal communication (phone or face-to-face). In comparison to the practice of sending one agent messages with one functionality set in the course of a communication process, the combination of different functionality sets seem to serve better the two objectives of communication described above. Using a combination of functionality and technology provides the possibility to benefit from different qualities of each function (and avoid shortcomings).

Lessons learned from the work place analysis in SANE

Effective use of functionality sets is important for the productivity of the work agents

Reflection about advantages and disadvantages of different functionality sets and workscapes in terms of supporting the objective of activities may help to develop more effective patterns of communication over time. Initial information about qualities of different media/work environments and examples of best practice for use (use case scenarios, guidelines, protocols) may help to speed up user’s individual learning process for developing effective communication patterns.

In addition, the agreement about “time windows” for spontaneous communication (one/two hours during the day e.g. lunchtime or one day during the week) might help to minimise interruption of work processes and at the same time provide enough opportunities for communication offering the possibility for immediate feedback, which seems to be crucial for developing a shared understanding.

Knowledge about the structure and effectiveness of workscape for specific work task is important to organises the work

In the beginning of the project partners have chosen among the given set of options of functionality sets and their assigned workscapes for communication intuitively, without explicitly rationalising the characteristics of tools or spatial environment support the objective of a specific activity. In the course of the project some partners have been working at different locations and had the chance to work in location independent work modes. These led to problems with the use of functionality sets. Communication failed in some cases. People were not aware about the presence and the state of work in the project for a short time. This was critical when deadlines were near. During the project meetings partners had problems to have access to documents because not all information was electronically available or the access for people in their organisation was difficult. 

Effective communication is difficult without having information about the work context of partners

In the course of the project personal experiences with different functionality sets and communication channels in specific situations has led to reflection about questions such as:

· What is the objective of a communicative activity?

· Which kind of functionality set or workscape has the potential to support the communication processes in order to reach the objective?

The different organisational work context of the knowledge worker influences the choice of media and work environments for carrying out work tasks. In many situations characteristics of the individual work context (or the work context of colleagues and the project work context) restrict availability of a specific functionality sets or tools. Sometimes the  contextual factors limited the number of options for communication. And in some situations restrictions of context have a greater impact on choice than reflections about matching qualities of channels/ environments and the objective of a specific activity.

People can only use the resources (technological infrastructure and spatial environments) available

Existing resources in terms of technological infrastructure and design of workscapes limit scope of choice of individuals and teams. E.g. availability of video-conference systems or software for collaborative activities (GroupWare).

The choice of specific Workscapes and functionality sets depends on their relative costs and benefits of the selected domain   

The time and costs for organisation of facilities (e.g. booking of specific rooms for video-conferencing or team-work) influence the choice of channels/environments. Also face-to-face meetings in distributed teams as SANE seem to be difficult to arrange due to timely restrictions (engagement of people in different teams and projects), and high travelling costs. Factors relating to individual, group or project work context such as time restrictions (work commitments to other projects or other teams of SANE), co-ordination of work process problems in different work packages and costs of getting people had a great influence on the choice of workscapes and technologies for carrying out joint activities.

The personal profile and skills in human computer interaction influence the choice of functionality sets

The experience with different technologies and development of skills for using the given set of technologies and work settings influenced individuals choice over the course of the project.

Experiences with different media and improved skills in using the tools gained over the course of the project has led to an understanding of how to use functionality sets and workscapes in a more efficient way. But in many situations other factors of the work context have a bigger influence on choice than knowledge about the quality of different media.

· Positive and negative experiences with different functionality sets have led to the conclusion that sometimes the combination of a variety of functionality sets supports different communicative needs better.

· Better information about qualities of different media for supporting communicative objectives may help to improve the use of technologies.

· Increasing skills and understanding of the potential of “new technologies” such as Integration from use other the course of the project led to more active participation and use of the tool. For example with respect to the functions Integration provided for “overhearing” discussions, enabling those not actively engaged in a sub-process to stay informed on developments and to have the possibility of intervening to become an active participant if necessary.

Work co-ordination and work relationships in the project

Work role significantly influenced the choice and use of functionality sets?

The communication exchange relating to some sub-process of the overall project was typically initiated by the person in charge of that sub-process. The choice of initial channel proved likely to be a strong determinant of subsequent channel use. Contributing researcher’s most of the time continued using the same communication channel within the functionality sets without reflecting on whether it was appropriate for the objective of communication. It seems that once a communication channel is chosen people very seldom change the channel.

Section 4:  The Unified Framework and its implications

4.1  Introduction

The findings of the SANE research are relevant to a broad networked audience where the results have been disseminated. This included companies, users, suppliers, and the research community from industry and academia. Technology companies like the ARUP and Telenor are using the SANE results to access important information about the work processes and the relationship between technologies and productivity improvements. Planners and architects at DEGW will be able to analyse the state of the art technologies and their application in the workplace.  Research institutes and universities like RHUL, IAT and FAW have been able to assess the relevance of their scientific approaches and methods in the real-life workplace provided by the industrial partners of the consortium. Jointly, with the industrial partners as a result of the research they will increase understanding of the sustainable workplace, improve the development of technology to support such a workplace and increase the adoption of an integrated approach to the provision of technology-enabled workspace in the future technology. 

The industrial participants in the SANE project will create further potential for exploitation of the developments made in the project through the advice they provide to their clients. After the SANE project, the research organisations participating in the project will be better equipped to promote these developments and establish routes to exploitation at a broad multi-national and multi-cultural level as both the industry and research partners come from a number of different countries in Europe: Germany, Spain, and the UK.

4.2  Implications for New Ways of Work 

The critical aspect of the approach chosen in SANE is the linking of sustainable accommodation to work activity fulfilment and the wider context. As a consequence, workplace design assumes responsibility for more than the creation of a physical container within which work can be performed, but rather for actively enabling work performance. 

Successfully accommodating work means adopting a service perspective - fulfilling demands posed by the work itself. Work activities are carried out at, or from, a particular space. Effective workplaces for knowledge workers generally require a virtual as well as a physical dimension to the workplace A particular physical space might be sufficient and adequate for supporting a certain sets of activities, but some aspects of  knowledge work, characterised by a at least a minimum of collaboration and creativity, may be best accommodated in virtual space. 

Knowledge work is an increasingly interdisciplinary activity and a paralleled process, to a large extent location independent, can involve several parties with implied needs for communication and interaction, footing often on more than one culture, spreading over time zones, involving different generations, enabled by different technologies. It is these technological elements in combination with spatial work setting elements that are determining the nature and quality of the workscape, encompassing the physical and virtual realm of the workplace. Accommodating work and workplace design requires then a more work performance oriented perspective which cannot be a mono-disciplinary process any longer. 

SANE offers through its approach a platform and a common point of reference for professionals from different disciplines that are to be engaged in a more holistic approach of workplace design which considers a variety of knowledge domains. By having distilled key concepts stemming from different domains in SANE, access to the issue of sustainable accommodation from these is facilitated.

Communication and interaction is facilitated according to its spatial and technological context. For allowing effective communication, interaction and collaboration the awareness of partner’s context can be decisive. This includes issues of privacy and security, as well as for starting collaborative processes a sense of presence. Perceived presence can support understanding of parallel processes and activities and enhance readiness for collaboration.

Technology, as in technology elements, is regarded as an option for supporting goal achievement, since it is not the technology but rather the offered functionality that is crucial for meaningful usage. In this sense, particular technology implementations can become irrelevant for some activities as well as crucial for some others. It is again the context that superimposes meaning and appropriateness.

Space, as in workplace, becomes relative, since location-independence and the parallelism of the physical and virtual domains is changing its characteristics significantly, thus defining the workplace and enabling or inhibiting knowledge work. Mobility and flexibility are issues dominating the workplace design for knowledge work. 

But SANE has highlighted the fact that to all domains in common is the “new” power of knowledge workers – technology users, space occupiers and collaboration partners – : they can be in control. User choice is dominating and determining work performance. However user choice is not deliberate, but rather a consequence of intended activities and context. 

This shift in understanding workplace design has major implications for the professionals in this field as described above, but even more so for the organisations adopting this perspective. Organisations will have to reflect upon their factual modus operandi for liberating themselves from self-imposed restrictions. Allowing intensive cross-functional collaboration means questioning structures; recognising factual work locations means considering the implementation of a more decentralised workspace strategy; and appraising the functionalities offered by new information and communication technology means reflecting upon established processes and questioning the appropriateness of tools.

Organisational accommodation and workplace design are in light of SANE a strategic objective of organisational performance.  The task of providing workplaces to people is changing from providing office space to providing a work activity and work context dependent workspace. In this sense, the understanding of organisations is shifting from socio-technical- to socio-spatio-technical systems.

This development is even more surprising, when considering that organisations are losing direct control of a potentially large share of workplaces used by their members. An organisation can however support the variety of locations used by supporting the effectiveness through organisational change, innovation and decoupling of rigidities. Here again, form follows function.

SANE however made even more than this development visible. Socio-spatio-technical systems are viable only if they are addressing actively the issue  of social , economical and ecological sustainability. 

People, the basis for competitive advantage, are to be allowed to adapt to the changing context. Flexibility and mobility are enablers for success, however sustainability is not just achieved through considering individual work modes, accepting and forging innovation and addressing work-life balance. The latter can only be achieved if organisational culture, organisational structure and related process allow personal preferences and choices considering economical and ecological viability. It is here where management practice can shape organisational development. 

From the perspective of sustainable accommodation the issues of mobility and flexibility are forging another paradigm of work. Work is a multi-location and multi-task activity. This means that the issue of transitions among these locations needs to be considered. This perspective shifts focus from optimal static implementations to feasible dynamic solutions. 

4.3  Implications for work space and architectural designs 

The concept of workspace itself will have to be reviewed. While recognising that for a significant number of activities dedicated ‘work’ space will still be a requirement, increasingly due to the changing nature of work and the tools and technologies enabling work many work activities will be performed in spaces that have no specific work character.

Knowledge work has a fundamentally different character to most other forms of work. Due to the non-physical nature of much knowledge work it in many respects makes fewer demands from space for specialised support. Knowledge workers asked to describe the right environment for their work focus on how the environment makes them feel (emotionally, socially etc) rather than on the tangible artefacts needed to support their work.

The gradual move towards more pervasive computing environments, exemplified in the present by examples such as the rapid growth of Wi-Fi hotspots (Wireless-Fidelity), provides knowledge workers with the potential to work from a far wider range of locations than before. Digitised information can, fairly, readily be drawn by the user to the point where they are located. Key constraints at present are access to network connectivity and bandwidth limitations. As these problems are resolved the focus will shift to interface technologies as users seek to review and manipulate the large quantities of data that will become available. Existing mobile devices perform poorly in this respect although there are interesting developments in the area of wearable computing allowing a wide field display through the use of goggles. A different, probably parallel, path of technological development could lead to an increasing separation between personal control interfaces and large scale display interfaces embedded in the surrounding environment.

Given the trends identified above entirely new configurations of living, leisure and working spaces become possible. A recent retail and leisure development in London provides an example of how these new configurations may emerge. In this new development it is possible to work in a Starbucks café using a Wi-Fi connection to access resources and communicate with colleagues, while simultaneously being within a large Borders bookstore. The bookstore provides access to ‘hardcopy’ knowledge resources as well as in some cases seating and reading areas, which have the quietness, associated with libraries.  In some location Starbucks cafes have been inserted into other spaces – retail environments for example. Within the same development there is a multiplex cinema complex. The cinema complex provides in effect a number of high-resolution interfaces for reviewing data. While this facility is dedicated to entertainment and is still using displays based on traditional film technology within a few years immersive virtual environments will be used to deliver entertainment. If we project forward developments in other fields of entertainment, such as games, they may even allow users to become participants in these environments. The development path suggests that at some point these environments could support the dual functions of work and entertainment. The Starbucks (connectivity) and Borders (hard-copy resources) work arena could then be augmented by the Warner Village Interactive Virtual Environments Centre (high-resolution interfaces).

Projecting this development path forward one could predict the complete disappearance of the dedicated physical workspace.  The results of the SANE project do not however suggest that this is a likely outcome over anytime frame within we can meaningful make predictions due to two factors.

The first factor was alluded to at the start of this section. While knowledge work is increasing other forms of work will continue to exist. These forms may include retail, personal services and some forms of production. 

The second factor has emerged more directly from the SANE research, the social and cultural dimensions of the workplace. Aside from the personal aspects of social interaction in the workplace, this interaction plays a powerful role in the reproduction of organisational culture. Human beings as individuals for the most part desire a sense of ‘belonging’ and organisations have strong reasons for desiring that individuals have a sense of belonging to their organisation.  Organisations need to engender team spirit and loyalty within their workforce and these attributes are more likely to flow from individuals who feel they ‘belong’. While face-to-face interaction is not the only means by which this can be achieved the sense of ‘belonging’ and of ‘place’ are for most people intimately connected. At least some part of the workplace of the future for a significant proportion of workers is likely to be a place in which they sense this feeling.

SPATIAL IMPLICATIONS 

Four generic business requirements may be identified for space in the knowledge economy, derived from extensive user research conducted in this study. These are that space should provide:

· interaction – space should allow visual, physical and virtual interaction

· agility – space should be sufficiently flexible / adaptable to accommodate a range of tasks and activity settings, and be responsive to change

· diversity – space must provide for a range of activities, functions and business sizes and types

· capacity – space must be able to effectively service user’s physical and virtual requirements, e.g. in terms of information technology and amenities, creating robustness through providing redundancy and overlap.

Each of these factors has particular implications for the provision of space across a range of levels – at the worksetting, the building container and the urban context. 

Interaction

The knowledge economy is driven by the value created through working creatively with information in an interactive way. Interaction takes place virtually and physically (face to face), synchronously and asynchronously, formally and informally. This implies that worksettings are open and informal, and arranged to allow freedom of movement and visual contact. Settings should also be varied and different types intermingled, to facilitate ad hoc meetings and informal conversations. Provision of social spaces within the work space is also important. 

Building arrangement should allow ease of movement around and between floors, potentially through an atrium, allowing visual connections between different parts of the building at different levels. The provision of local amenity, especially public spaces, and social spaces such as restaurants and bars, both inside and outside the building, will facilitate ad hoc or spontaneous interaction, especially where different organizations within the same business sector are co-located within a building or local area. 

Agility

The intensification of use of space through a concentration of functions and people will maximize the potential of high value locations, increasing activity and interaction. It will facilitate economic clustering, enable effective access to goods and services and optimise provision of infrastructure. An individual, organization or city will thrive on a concentration of activity – mixing use and optimising spatial density. But to achieve this requires that space is flexible – capable of swift adaptation to accommodate changing and overlapping functions. This requires that space can easily be reconfigured for different activities or functions, or even for different organizations, on a monthly, weekly or even hourly basis.

Adaptability of space should function on the level of the individual user, allowing 24-hour access to workspace and local control over environmental systems, to allow for an extended working day. Local environmental control (over lighting, temperature, ventilation and furnishings) will also facilitate personal comfort, increasing the individual’s satisfaction and autonomy.

Diversity

The factors of worker autonomy, business outsourcing and economic clustering require that space is able to provide for a diversity of needs, at a range of scales and levels. The need for economic diversity is a response to the business trend to downsize and concentrate on core functions. Support functions are outsourced to businesses that may need to be co-located, either in the same building or nearby. Buildings and/or building contexts therefore need to provide for a range of organizational types and to cater for organizations at different levels of maturity (size and structural complexity). This requires differentiation of space within buildings in terms of space type (variable floorplate depths and sectional heights), as well as from one building to the next, and requires that building floorplates are highly sub-divisible. 

An effective work environment will in addition provide a range of public to private space, and a mix of use types, to allow for a range of work settings and support functions within the broader building context. Providing diversity increases the potential agility of the workplace, building, development or city – achieving flexibility in the face of change.

Capacity

With the extension of the workplace, work taking place anywhere, anytime, the meaning of capacity has broadened, and must be measured in terms of both building and context. The need for the workplace to support strategic business goals of efficiency and effectiveness was discussed above. Traditional measures of the capacity of a particular space to support work activities have expressed capacity in terms of the efficiency of the space (a measure of how many people can use the space). In the 1990s, the effectiveness of space (how well does a particular space improve productivity, through supporting the well-being of the people that work there) became an important aspect of capacity. 

Latterly the measure of expression (what does the space and place communicate about the organization to employees and to potential clients) has been recognized as a further factor affecting the capacity of a particular space to support the business requirements of an organization. 

The changing measures of workplace capacity, the extension of the business day and the increasing mobility of knowledge workers highlight the importance of place. The location of a workplace, in terms of its accessibility, security, and provision of local amenity, is critical. The building context therefore requires sufficient density to support a wide range of amenities as well as multi-modal transport access, with a permeable fine built-form grain. 

One other factor that will affect the potential capacity of physical space is the extent to which an organization has invested in virtual space (and has the appropriate organizational culture and structure to use it). The greater the extent to which an organization is able to transfer functions and activities from physical to virtual space, the lower will be their requirement for physical space.

Sustainability

Closer integration of thinking between all stakeholders is vital if sustainable development is to be achieved. Organisations can realise huge benefits from adopting new distributed workplace strategies – most own more space than they need – overall workspace utilisation is very low. While the financial consequences of this are a matter for individual organisations the social and environmental consequences concern us all. The resource consumption implications in terms of land and materials resulting from poor space utilisation by organisations increases pressure on already stressed environment. The spatial implications of poor space utilisation result in competition against amenities, such as open space, and in urban sprawl, increased commuting times and the destruction of cohesive communities. Environmental, social and economic goals can be achieved through the intelligent and sensitive ‘densification’ of space use. 

4.4  Implications for technology introduction 

The introduction of technologies is not a process where technology replaces technology in a ”friction-free” way. Instead, the introduction of technologies may be cumbersome and unpredictable, and typically, introduction processes 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” (Elster, 1998). 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 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 information 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 was to leave the “badge” at the desk, thereby breaking the assumed association 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. 

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. 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, achieved for instance through scenario writing (where there is a commitment to provide rich descriptions of  usage situations)

Examples from Telenor
In 2001, Telenor’s activities in the Oslo-region started the process of collocation and relocation to a new corporate headquarter at Fornebu, just outside Oslo. The stated goal was creating “Scandinavia’s foremost innovative and prosperous working environment”. The move to Telenor’s new headquarters provided the SANE-project with a large “laboratory” for the validation exercises, where various aspects of the Unified framework could be explored in detail. 

As a major ICT-provider, the introduction of new technologies had a central focus in the move, as Telenor wanted to use the new headquarter as a show-case for its products and services – as an integral part of new ways of working in a new work environment.

Through the collocation/ relocation-process, the ICT solution was completely redesigned, and a uniform ICT package was introduced to the staff (and later to the entire organisation, nationally and abroad). 

First of all, it was decided to write off the existing, and very diverse PC-park, and to give the employees the choice among a handful of different standard computer configurations. 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. There is a common set of software, such as a widespread office suite, unified messaging for e-mail, fax, and voice-mail, and a solution for electronic document management and sharing. Additions to this set may be made on an individual basis.

The data solution is designed to be location independent, to make it easy to work anywhere, with access to common data storage areas, without regard to organisational or geographical limits. It is possible to connect to data resources outside the intranet. Due to its unprotected and unshielded nature of wireless LANs (WLAN), or when working from home or when accessing the corporate network via the internet, virtual private networks (VPN) have to be used to make access to the networked resources with required security.

The design of this integrated 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 development 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, followed by 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. The pilot was run over several months with a co-located group of some 150 selected Telenor employees.

Experiences from Telenor introducing New TEchnologies

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. One example is that the Macintosh-communities felt over-ridden by the PC-oriented policy. Further, economic arguments were raised, since almost new PCs had to be scrapped, or had to be put into use as supplementary, or laboratory-like equipment.

There were several arguments for choosing this rather strict policy. One reason was the decision to centralise the many ICT-support groups into one ICT department for the entire organisation, and a standardised PC-park would facilitate administration, support, and repair, as well as the upgrading of networks and programs etc.  

In retrospect, the robustness of the chosen solution, as well as the possibility to add selected software and hardware to the standard configuration seems to have curbed most of the criticism.

This example provides rich evidence for the formulation of empirical patterns, or mechanisms for technology introduction (cf. the elaboration above, as well as the fuller description in D9). One obvious goal for the policy of ICT introduction is to accommodate work tasks and user needs. This may be formulated as an instantiation of the mechanism: “relevance for user needs”. On the other hand, “individual preferences” have not been given that much importance for the specific formulation of details. On a more general level, however, user surveys have emphasised the need for ‘robust, functioning systems’, and less importance for ‘front-end, innovative solutions’ – which, in turn, may be read as support for the strategy chosen.

The two major mechanisms at work – at least in the first stages of the introduction process – seems to have been “institutional decision”, based on a strategic decision with top-level support, of achieving a robust, mobile and secure ICT-platform. Further, a thoroughly worked out “implementation procedure”, supported by an e-learning program, has ensured familiarity and skills with the tools in the new working environment. Seen in a longer-term perspective, significant examples of “domestication of technologies” may be observed, where people find creative ways of adding programs and hardware to their ICT-tools, and of putting the tools to new practices

4.5  Implications for new research fields

Results from the SANE have shown that future research in the field of distributed work place analysis can create a path towards an integrated work place design that embraces the fusion of technology space and new interaction forms in these hybrid spaces. These will lead to a:

· higher level of fusion of activities, spaces, technologies

· higher level of immersion within hybrid realms

· work and life style changes: moving towards activities constantly transgressing the boundaries of all three territories – physical / non-physical / hybrid and using all available spaces

· social network changes through more intensively executed distributed work and life styles

Architectural and informational space design will become increasingly fused in hybrid work environments as an act of cultural creation where technology and culture fuses to become a representation and reflection of thoughts and ongoing processes within our societies. Activities within spaces have an influence on the environment surrounding these as well as the spaces around individuals have an influence on the activities this person executes within these spaces. Well designed environments for work and living purposes therefore will always stay a worthwhile and necessary endeavour. SANE approaches this task in a joint and inter-disciplinary endeavour.

FutUre Collaboration Technologies

Advances in ICT and new concepts in the field of collaboration technologies have resulted in a fusion of interactive computer mediated communication technologies supporting different forms of collaboration across a community of users. Work on computer-mediated collaboration in the past has taken one of two approaches. The first approach focuses on the work activities itself finding ways to distribute, manage and co-ordinate activities across different times and throughout different locations. This approach is embodied in many of the GroupWare tools currently emerging from the information markets. The second approach focuses on the environment where activities and communication take place. The boundaries between the physical settings and the computational space convert to collaborative virtual environments (CVE).

Where task supporting ICT technology meets the physical space this leads to an extension of the physical realm into the non-physical. At this crossing point interesting questions arise for a number of disciplines involved. Architectural parameters for the creation of physical space meet up with communication requirements for collaborative task fulfilment executed by an ICT supported mobile worker. The different approaches and interests of the variety of disciplines involved must lead to a fusion of visions within a unifying theme of intelligent ambience. The Unified Framework can be used as an example how emerging technology developments interfaces with the process of architectural design and the changing nature of work styles.

Future Architecture

Nomad working styles and distributed teams call for the utilisation of modern information and telecommunication technologies (ICT) to enable the collaboration of teams in physically and temporary distributed locations. Physical working environments are increasingly equipped by and formed through new technological features supporting mobile ways of working. As a result physical working environments find their extension in the non-physical working environments of the digital world. In combination the physical and the non-physical work environments lead to new hybrid work spaces and environments.

The approach of architects and designers is to shape surroundings in a creative design process. The process is in itself not purely rational or even quantifiable. It is based on a mixture of intuition, knowledge and technological know-how. Architects and designers focus on the qualities of space - keeping in mind cultural heritage, social responsibility and the improvement of the human condition. They explore and develop the multitudes of spatial creation in the physical and non-physical realm, eventually leading to a fusion of both into hybrid environments consisting of physical and non-physical spaces, artefacts and functions. This fusion can be executed only through the support of hardware and software for the creation of non-physical space (CAD) and through close collaboration with the work of computer specialists working on ICT tools and technologies. 

Architectural space with information leads to the creation of information architecture where three-dimensional space functions in parts or entirely as an interface and access portal to a multitude of knowledge spaces. These need to be designed in terms of functionality (navigation and orientation) as well as design quality (atmosphere, look, feel). Innovative architecture has been based on the recognition that an adequate cultural spatial solution can be developed only in close collaboration and dialogue with other disciplines such as technology, sociology, communication theory, art and philosophy, to name but a few. 

What architects now need to establish are phenomenologies for the non-physical as well as they did for the physical. Only this then will give them the chance to act and react within hybrid realms. Practices such as DEGW and also OMA, are increasingly focusing on evaluation, development and processes which do not necessarily have to have an outcome as a built project.

Future ICT Developments

The ICT developer’s work differs from the architect’s in the angle of approach, knowledge background and focus. The ICT technologist’s interest lies in the optimisation of ICT systems and process requirements leading to technologically sound ICT tools supporting collaborative and mobile computing. Hardware and software optimisation work leads to better performance rates and artefact miniaturisation. How to best use ICT for collaborative task fulfilment executed at different locations using constantly changing access points (ubiquitous computing) remains the outstanding challenge. Research by hardware and software ergonomists is undertaken in the fields of graphical user interfaces to advance the handling of ICT technology (for example, to ensure easy access through portals). Other fields of research include the topics of intelligent data storage in networks and their ubiquitous accessibility, security issues and compatibility problems while technological platforms and standards are still undergoing rapid change. Another important part in the creation of new cooperation technologies using ubiquitous services is the role of communication scientists analysing ways of interaction in collaborative work tasks. Work is being done on the analysis of interface requirements to link perspectives and models for the support of distributed and computer-mediated communication. An important issue is the development of awareness concepts to improve the limitations of human-human interaction in the use of computer enabled spaces and technologies. Social behaviour, that is, rules and conduct in technology-enabled spaces, needs to be researched, analysed, described and further developed to foster a better understanding of computer supported collaborative work executed within collaborative virtual spaces and intelligent hybrid environments.

Hybrid spaces

Hybrid as a general term can be used to describe ‘the offspring of parents either from the same or from different species. The mating of individuals from different strains, breeds, or species is known as crossbreeding’ . In an analogy therefore we set out to crossbreed physical space and its parameters with non-physical space and its parameters, technology with space. 

As in most cases hybrids are the result of human intervention so it is in our case. The result we call hybrid. In this sense we want to achieve an environment designed to incorporate specific desired traits through a hybridisation process. In this way we want to customise spaces for desired purposes. Chances and advantages within this hybridisation process lie in optimising and customising spaces for complex use scenarios. When producing hybrids one of the advantages is that they to tend to be stronger than the parents. A characteristic called hybrid vigour, or ‘heterosis’. Picking up this idea we try to achieve ‘stronger’ environments in the sense of more supportive environments for work and living activities.

Hybrid work activities and styles are defined as any task execution in a combination of physical and non physical realm of a or more than one human being with the support of ICT technologies, be these mobile or fixed to the specific location of the task execution.

Hybrid work scenarios are defined as any scenario executed in a combination of physical and non physical realm which is supported by ICT technologies.

Hybrid work spaces are defined as any space which is supported by ICT technologies. This consideration takes primarily into account the architectural perspective and the fusion of space with technology.

Hybrid work environments are defined as any combination of physical and non physical environments in which human (work) activity or a set of activities is / are executed through the support of ICT technology features and applications, be these fixed to the physical building or available on a larger scale on a city or global level, e.g. mobile phone services. This consideration takes primarily into account a combined perspective taking into account not only the architectural and technological view but also the work activities and processes.

There is no sure outcome of a better and more desirable space solution through embedded technology or the fusion of space and technology concepts. So we need to design this process in an appropriate and critical way to stay away from common disadvantages in hybridisation. Nobody can guarantee that hybrid environments will provide only advantages. With the new we always have to accept the risk of failing. Careful analysis and conceptualisation can prevent us from producing too many errors in the development of hybrid spaces. In the end only practical testing and application will reveal the full story.

Intelligent Ambiences

Future research in the field of hybrid environments  and new work place designs leads to a new  form of “Intelligent Ambience”. The concept of ‘Intelligent Ambience’ is used to emphasise the user-oriented aspects of implementing responsive and adaptive systems in real-life work environments. It is influenced by the research currently being done in the development of technologies referred to as ‘Ambient Intelligence’. This comprises ubiquitous computing, natural interaction and computational intelligence technologies that are embedded in the context of use. The main aims of research in ‘Ambient Intelligence’ are to create distributed networks of intelligent devices and to provide technology-enabled access to any source of information at any place, by any person at any time. Members of the SANE consortium are currently working on a number of proposals to develop new concepts in the field of Intelligent Ambiences. 

These will combine the technology-oriented ambient intelligence concepts with a deep understanding of the effectiveness of its services, as well as its capabilities to enhance end-user experience of working within a range of intelligent workspaces. We characterise this integration of technology-oriented, service-oriented and experience-oriented concepts as intelligent ambience. In this context, workplace design will be focused on providing location-independent access to information with customised facilities needed for communication and collaboration among distributed teams of knowledge workers, as well as creating attractive and effective environments for knowledge sharing and cultural links between remote communities. 

This further research will develop a research programme that will examine how intelligent ambience can be created by adapting digital networks to the requirements of distributed organisations for a range of different types of workspace. They will concentrate on user needs for services focusing on the design of ‘temporary workspace’ for knowledge workers. We will consider the functionalities of public spaces that may be configured for knowledge workers when they work away from their home, or office base. They will also take into account other semi-public areas of their partner or client premises that may need to be occupied by ‘visitors’.

The research into workplace design (in particular, the design of hybrid environments that combine physical and mediated features), needs to analyse the requirements of workers in the home, in the office and on the move (in the car, on the train, in the airport lounge). Such research will concentrate on the resources required for seamless transition (see SANE validation themes) from one type of workplace to another, paying special attention to the nature of intelligent ambience that will make such transition possible. This will require better understanding of the use of public spaces and areas that will be temporarily adapted for personal use by individuals and groups of mobile knowledge workers.

The realisation of the intelligent ambience concept will thus require an understanding of functionalities, not only of technology devices, but also of the space where this technology is implemented. Such research will focus on the nature of intelligent ambience that can be created in public spaces, that is, spaces that are not owned by any users or intended for particular type of use, but can be adapted to specific needs of particular users. Understanding the requirements for intelligent ambience in public, or more precisely, temporarily occupied, spaces will be the main thrust of the effort within this research.

The main benefit of such understanding will be in guiding the design (urban design as well as the technology design) of intelligent ambience that will increase the connectivity of individuals and groups working at different locations. Since ambient services and intelligent systems provide not merely a channel for communication but also an experience of an ambient, they may provide the basis for breaking down geographical, organisational and social barriers to sharing a work environment, living conditions and culture across Europe.

Multi-disciplinary collaboration and research

Questions within the sphere of intelligent hybrid ambiences for collaboration using ubiquitous services are manifold, opportunities and risks lie close to each other. Our shared responsibility for the creation and improvement of supportive, functional, aesthetic, and habitable working and living conditions within our societies requires the collaborative endeavour of specialists from a variety of research fields. Because of the complexity of the task, an intense interplay and co-operation of a number of professionals from different disciplines is required to develop a full understanding of the issues. Only thus can one achieve the necessary enhancements in the complex field of hybrid ambience for collaboration and ubiquitous services.

Such approach will put special emphasis on the exploitation and transfer of know-how and expertise, as well as the reuse of available results. These may come from the research partners’ own industrial and research know-how, or alternatively, from the expertise gained from past EC and local projects. The major risk in this approach stems from a possible failure to integrate the end users requirements with the available technical mechanisms and the research challenges. The risk of failure can be minimised by the networking and strategic approach. Successful networking is dependent upon three conditions: 

· Obtaining co-operation of the user community, to identify useful application environments and production scenarios that can be implemented and tested; 

· Understanding both the necessary technical tools and the infrastructures while considering the variety of conditions in the EU environments;

· Harmonising the large variety of research methodologies and business processes, tools, applications and networks. 

Section 5: The Way Forward 

Productivity improvements are the key source of business growth and market competitiveness. Appropriately designed and managed working environments, physical and virtual, provide a powerful tool for leveraging up the performance of individuals, teams and organisations. However conventional approaches to design and management fail to produce solutions that meet the new demands of the knowledge economy.

New tools and methods like the Unified Framework are required for analysing the changing, location-independent organisation of work to improve understanding of the workplace; in particular, the impact of new technology on interactions in the workplace, social and organisational work processes and the associated facilities and services requirements. 

Change in the workplace is intimately related to changes in organisational structures and models. While functional and divisional models still predominate in most business sectors and geographies new forms such as ‘matrix’ structures have emerged in leading organisations around the world.

The research in SANE was centred on the social, organisational and cultural contexts that simultaneously affect the ways in which people live and work together.  The empirical research during the project has shown that openness and information sharing arise from the improved workplace networking that brings people into contact with others of different backgrounds, experiences and customs.  

There are several issues that are forcing companies to reconsider their ideas of what the workplace is and redefine their strategies about use of space & real estate. The introduction of new information and communication technologies has produced changes in the business environment. It has reduced geographical barriers and has forced business to think in a competitive global marketplace. Organisations are facing rising customer expectations, increasing pressure to reduce costs and changing workforce demographics.

Within the SANE project research we have observed:

· Shifts to distributed work and part time work

· Employees working more than one job 

· Higher personnel rotation 

· Higher flexibility in dismissal  

· Employees working at home and a range of other settings

All these factors are changing the demands on workplace strategies Managers needs to understand how to create a workplace strategy for an organisation. 

· In the 80’s, organisations focused on efficient space use; reducing costs and increasing densities.

· In the 90’s, organisations focused on effectiveness; aligning workplace with business processes and work activities

· In the 00’s, the focus is shifting towards aligning the workplace with the wider business and social context - embracing issues such as sustainability.

Companies and organisations are becoming used to new mobile work arrangements like telecommuting, telework centers, non territorial offices, and team space, etc. Key elements to consider in these arrangements are flexibility in work-time, space, and performance; cost-effective production of goods and services. These arrangements have introduced new concepts regarding strategies on the use of space: the virtual workplace and new concepts regarding business models and organisational structures; virtual enterprises.

The virtual enterprise provides a new model reinterpreting the primary purpose and nature of a business. This model is starting to change the way that companies and workers do business with each other and with their respective clients. 

The virtual workplace, is a new concept to facilitate strategies for facilitating brainstorming, team work, problem-solving, and collaboration between staff in a distributed working environment that at the same time it increases worker satisfaction and learning through social interactions with others.  The social dimension of interaction at work should not be overlooked in relation to virtual workplaces – it provides a social glue holding the organisation together when under stress.

The accelerated convergence of new computing and communication technologies has and will continue to challenge organisations and individuals with respect to working styles and workplaces

A distributed workplace strategy may appeal to employers as it can save money typically spent on office space and travel time.  However fresh management challenges result from the implementation of these strategies. The inability of management to observe their staff is frequently cited as a barrier to the introduction of more flexible working arrangements – be they telework, flexible hours or other forms of new ways of working. While the management challenge of adjusting to these new modes is genuine in a knowledge economy where value is created by mental activities rather than physical ones traditional management methods are inadequate whether the workforce is distributed or concentrated.

While technology can be used to monitoring of employees activities, in terms of simple key strokes, or through more sophisticated techniques cultures of surveillance are not conducive to the creative and collaborative work that adds most value to knowledge based businesses.

Conventional productivity measurements are not suitable for new ways of working nor for the intellectual, collaborative and creative work that takes place within these new environments. Here we need concepts and measures not only of efficiency but also of effectiveness in integrating and aligning processes of knowledge work and these must be situated within a broad understanding of the organisational and social context. Successful organisations in this new economy will be those that learn to manage through understanding performance not through measuring activities.

Concepts of efficiency and effectiveness, together with the associated tools and methodologies in SANE can provide the basis for assessing the performance potential of organisational and technology-enabled workspace in increasing the ability of European organisations to compete at a global level. 

In the past both the introduction of new technology into the workplace and the move to a new workplace has typically been a traumatic process.  Much of the trauma has resulted from failures to properly align workplace and ICT strategies with high level business objectives. Adopting an integrated approach to workplace design, embracing spatial, technological, organisational and social dimensions should spare organisations much of this trauma.

New opportunities are increasingly being offered by information and communications technology for the creation of ambient intelligence or hybrid workscapes which could in principle make the individual in the new economy both happier from a human point of view and more effective as a worker.
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Section 7:  Annex

7.1
The evolution and development of the conceptual model (initial, interim, final)

Role of the conceptual model within SANE

The final conceptual model was developed in three stages (initial, interim, final) bringing together the work and research in the development of the space model, human environment model and the technology focus on tools and processes. This integration and unification process within in the conceptual model development helped to define  interfaces and requirements to integrate and relate the different concepts from the  respective models of each research and application area in SANE. The objective was to provide a conceptual and process oriented description of the Unified Framework that can:

· provide conceptual linkages between key elements (single models) of the project.

· support the analysis and evaluation of the design of sustainable workplace designs in Europe that are location independent and technology-mediated

· focus on the requirements of knowledge workers in a variety of team structures in distributed organisations

· lead to the design and development of a process oriented methodology to study hybrid environments which consists of physical and virtual components and processes 

In this contribution documents theory and methods used in a number of multidisciplinary research fields (CSCW, Workflow modelling, Process analysis etc) and the process of integration and unification towards a conceptual and process oriented description of a model for the Unified Framework for sustainable work place design. The conceptual model also provided the consortium a guideline and a glossary of terms to develop, analyse and evaluate certain components of the Unified Framework and lead to descriptions of new services in their respective application and research domain. 

 Development of The conceptual models

On the basis on the background described above, our objective was to identify what specific work factors depend on what other specific work factors. Such understanding about the relationships among the factors guide us in designing and evolving an integrated view within a conceptual model. In a first process we identify several domains in office working and work place design.
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Figure 7.1 The SANE concept Map. (Copyright ©FAW Ulm 2001)

As complexity of work place design increases, the conceptual modelling process becomes more relevant, as starting point for the understanding of the user need, and as an base description of future technical solutions and services for different development and application domains. The usual conceptual models in the CSCW domain and enterprise modelling domain are very related to some specific development approaches in SANE. Beside modern object oriented modelling techniques a interesting methodology was the “Contextual Design method” [Beyer and Holtzblatt, 1998],.where central work models in contextual design are introduced.

However we decide to follow more a process oriented modelling technique to describe the physical and virtual aspects of work place design.

However it was hard to find well-formalised methods to support modelling process for the process oriented conceptual model. We have also tried to take into account the end user work practices from our SANE user supplier forums and specific interface requirements relating to the different layers of analysis. Based on our theoretical assumptions on work place design and the experiences from our industrial partners in work place design we have taken an iterative approach to “measure” aspect of work place factors. Our validation and evaluation of the theoretical concepts within field trials lead to an cyclic process of development. The conceptual model was developed in three stages (initial, interim and final), bringing together the research in space modelling and interactions in different kinds of space, with the technology focus leading to the specification of process and technology requirements. The model validation ran in parallel and there was a continuous feedback between the two. To study the requirements for mediated communication facilities in the real-life workplace, the following general issues were addressed in different work locations in Europe :

· how can contextual information that is readily available in physical space, be represented in media and virtual spaces, 

· how can the openness, privacy and security be represented in the design of these spaces,  

· how do such representations influence the organisation of conversations, the creation of trust, team-building and other aspects of social interaction particularly the preservation and protection of personal privacy

In the beginning of this investigation we choose two computing oriented models for the initial phases of the development process of the model. We also observed in the literature that multiple models and theories for modelling co-operative applications have been developed, such that we decided to study these models to obtain information for developing our own model. This activity has been inspired by the divergence between the available workplace designs models, enterprise models, workflow models, business process models, CSCW models. Our initial assumption was that we could develop a model that would profit from many individual benefits of these models. For the modelling we used some basic definitions and model concepts from the Workflow Management Coalition (WfMC). [WfMC 2000]. The common purposes for this conceptual model of the UF in SANE are:

· as a schema for information that needs to be exchanged between the triangular constellation of space and architectural designers, communication experts and process and technology experts. 

· as a common language that supports a particular process methodology to analyse the work place. In this case, this conceptual model allowed the different researchers and users in SANE to better capture and analyse the phenomena under investigation.

· as a common and basic language to provide richer semantics for the information in the project

The initial conceptual model
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Figure 7.2 The initial conceptual model of the UF (Copyright ©FAW Ulm 2001)
The initial conceptual model of the UF based on the different SANE perspectives of work place scenario and was presented in a Entity Relationship-Diagram. [SANE: D1 The initial unified Framework].

The ERM described one single knowledge worker within a work place scenario at one single moment in time like a snapshot of a situation. Furthermore, the ERM approach gave us the opportunity to incorporate the “concept” (entity) of a knowledge worker which is assigned (relation) to different other concepts like the work process, work activity, work place environment, workplace setting and the related information and communication tools. Each of these concepts had specific features or attributes, which mainly described the human environment (e.g. the space and the context parameters like private, public, privileged or the bandwidth of a communication tool). In more sophisticated scenarios, the knowledge worker declaration may refer to an organisational model, or to a workflow process model, which enable the evaluation of more complex expressions, including reference to business functions, organisational entities and relationships.

The interim conceptual model
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Figure 7.3: The interim conceptual model of the UF. Copyright ©FAW Ulm 2002

The interim conceptual model of the UF was represented in the UML language a rich and general computing language form. The UML is a graphical notation for modelling object-oriented systems, proposed as industry standard by the OMG [OMG1999]. 

The objectives of this computational model was to:

· define the concepts of work actors, work activities, processes, work co-ordination 

· relate these concepts, 

· elaborate and define a new concept of work context, workscape, functionality sets and communication pathway 

This enabled the SANE project to classify and structure the contextual information in work situations and environments from the different perspectives of researchers and users. Coming from the central concepts of "people, places and processes" the SANE consortium has developed single models of their domain to analyse work place situations from a spatial, communicative and technology oriented, functionality point of view. In studying these work place scenarios SANE looked first at the enterprises objectives and aims of SANE partners company or clients, analyses some specific work processes and tasks (comparable to a business process) and then looked deeper to the rich field of a variety of work activities, which were embedded in highly changing work context. Because we were only interested in the conceptual and meta perspective of the UF, we do not considered operations in this models. A basic hypothesis of the SANE project is that work environments need to be designed based on the working style of knowledge workers (people) who use different working environments (space) and execute underlying work processes with ICT tools (processes and tools) to fulfil their working task. 

The SANE project has started with the approach of people, places and processes according to the work package tasks. All three of them and the related models furnish distinct research topics that can be pursued independently in different research communities. For the purposes of developing a unified framework the question arises of how to combine these different concepts and related research disciplines, i.e. how to interface these concepts. Interfacing these concepts comes with different faces. 

· Firstly, the development of a common terminology about the concepts studied, i.e. what is the concept of a physical space and what communication needs are supported with regard to representative working tasks. This was the task of the “Final Human Environment Model” outlined in in D6.

· Secondly the SANE “Final space model” which offered a particular physical office design model to support face-to-face and human computer mediated communication in distributed work environments. Access (private, public, privileged) to physical and virtual of workplace solutions was also considered.

· Thirdly the process and tools dimension offer sophisticated ICT solutions and user tracking tools to support interaction and communication between users in distributed places. 

In a nutshell, the interim conceptual model of the UF has defined the concepts offered by each dimension and had present these concepts. In the conceptual model the concepts were defined and present the goal and typical usage scenarios of each concept, and a pencil relationships among the other concepts. Therefore we have defined consumer-producer relationships among the basic SANE concepts and the requirements to connect and define the interfaces between them, i.e. the people dimension states the need of a concept for assuring the reception of a notification, real-use-case scenarios for the validation will help to specify the technological requirements, the CGM will help to define different work space concepts for communication, a technological survey will help to validate the application in different space domains. 

7.2
Feedback of the validation exercises for the development of the conceptual model 

The usability of the interim SANE Unified Model as a tool for assisting with the study of the workplace was evaluated in the validation exercises by seeing how well the chosen themes of transitions and knowledge sharing could be studied in terms of the dimensions of the workplace in the real work environments of the validation sites. The elements and relationships identified in the SANE Unified Model have been tested for clarity, consistency and comprehensiveness. With respect to the Unified Framework the IAT validation exercise has supported the concepts identified in the conceptual model. Particularly “workscape” and “functionality sets” have been proving useful both for explaining as well as for understanding activities and processes (as transitions from one activity to another). Contextual factors – they being technological, human-related or spatial in nature – are important drivers for work performance. Knowledge workers are selecting their workscape depending on the task and subsequently the activities at hand as well as on the technological functionalities available and access to other people. The interviews, conversations and observations at Telenor strongly support the overall design of the conceptual model of the UF.  The perspective underscored was to have work tasks at the centre of the analysis, to look at the physical environment and ICT as a supportive or facilitating environment or infrastructure, and to elaborate work processes and co-ordination to get a better approach for describing work situations, and to aid in the interview situations.  Hence, the conceptual model proved to be useful and fairly consistent- which are two main criteria for the validation of the model. 

The study of Work context parameters plays a powerful role in workscape selection and performance at the DEGW validation exercise. Analysis of the results of the exercise suggests that work context has the key characteristics listed below. Key dimensions of work context are: 

· Access to people 

· The degree of access to people for professional, personal or other reasons

· Access to information and data

· Amount of space required

· Controlling confidentiality 

· Where confidentiality means control over access to communication or information

· Degree of ‘presence’ offered

· Boundary control/Privacy 

· Controlling access of others to oneself

These can also be seen as the critical characteristics that need to be satisfied by workscapes.  However, individual preferences and a large number of other mediating factors prevent the identification of one-to-one relationships between activities and workscapes. 

The study of the two selected themes – transitions and knowledge sharing – were conducted against the theoretical background of the SANE Unified Framework for workplace design where people, place and process form the three key areas of interest with work tasks/activities being the point of convergence.

In general, the structure of the conceptual model was useful in both explaining to validation participants as well as in conducting investigative interviews and analyses. Thus the coherence of the conceptual model and its general completeness/comprehensiveness and utility have been underscored through the experience of the validation exercises.

The importance and relative preponderance of transitions in knowledge work was found to challenge a more static version of the Unified Framework and demand a more dynamic framework that incorporated the temporal dimension of work. For, the workplace must accommodate both the present work task as well as transitions between work tasks.

Glossary

Acessibility

Individual’s access to people (the community) and to information and data; how easily an individual in a workscape can access other knowledge resources (people, documents, computer-based resources).  

Activity

In context of space and technology: 

A smallest unit of work that might be subject to detailed scheduling by a business team; carried out by an individual or a group.  (Activity < task < business process < organisational context). 

Set of activities include thinking; heads, down, concentrated work; routine processing; group thinking; other meeting/ collaboration; ad hoc informal interaction.

In the context of work modes:  

activities and associated communicative, technological and spatial requirements are regarded as centre of reference for the design-process. 

Knowledge work activities

In the context of work modes:  

Meaningful series of actions for a knowledge worker (related to collecting, structuring and interpreting of information), which form part of a business process and can be distinguished / characterised/ described by different requirements of space design and communicative needs (channels).

In the context of space and technology:  Layers of analysis of work activities: organisational context and objectives (such as mission statement, values, goals, culture), business processes, business tasks, and activities.

Agent Model

This model is used to analyse the conversational aspect of Human Environment Framework.

Boundary control

An individual person’s control of the community’s access to them, when they are in a workscape. 

Collaborative environment

This refers to the (technology enabled) work environment  provided for joint activates / shared by several participants.

Collaborative network

This refers to a network of several participants where every member has roles and responsibilities – organisational and communicative. 

Common Ground 

This is a theoretical concept describing how people create and refine shared base for joint activity. There are three aspects to the common ground – background assumptions, current state of join activity and public domain resources.

Communication Event 

This term describes the unit of communicative activity and consists of Agents and Channels between Agents.

Communication Frame 

This is used to describe the frame of a specific communication event in terms of where, when, what, by whom, how and why, for what purpose. It consists of several slots: Agent,  activity, topic, setting, resources and each slot has attributes: roles, duration, intensity, location. 

Process issues of Communication Frame are: agent and topic

Space issues of Communication Frame are: activity, setting and resources

Tools issues of Communication Frame are: setting and resources

Communication pathway  

A communication pathway is a description of the course of communicative activity from its beginning to its end and is composed of the series of different communication frames.

 A communicative situation describes any particular situation here two or more participants are communicating.

Conceptual model

The conceptual model part of Unified Framework, where it brings together components of Space, Technology, People and Work in the ways that would enable to establish relationships between the single domains.

Context awareness 

This term describes the degree or range of awareness about the context of another participant or other participants in a communicative situation. 

Conversational aspect

This refers to the part of Unified and Human Environment Framework in which the Common Ground is created and refined. Roles and Responsibilities of Collaborators and Communication Frames of real life situations are approached by Agent Model. Roles are seen here as Assume Roles, how they are interpreted in practice. 

Current State of Joint Activity  

This is composed of Events and Processes in building the Common Ground.

Distributed workplace 

This term describes workplaces (of the organisation) that are geographically located in different places.

Extended Common Ground 

This is an extension to the Common Ground in which extralinguistic dimensions are included.

Extranet

This term refers to the extension of an institution’s intranet, especially over the World Wide Web, enabling communication between the institution and people it deals with, by providing limited access to its intranet. 

Functionality set

This is the aggregation of ‘active’ functionalities which allows for carrying out activities and tasks following work intention within work context.

Human Environment

This term is used for the everyday aspects of human life from physical to sociocultural dimensions.

Hybrid space

This describes the fusion of technology and space

Hybrid work environment includes both physical and virtual elements. 

Internet 

This is an interconnected system of networks that connects computers around the world via the TCP/IP protocol and in which access is open to all and behaviour is relatively ‘unmanaged’.

Intranet

A privately maintained computer network that can be accessed only by authorized persons, especially members or employees of the organisation that owns it.

Location 

This is used to define the position of a place geographically (eg. by coordinates).

Location awareness  

This is defined as the degree of information about a location that allows the person to form a mental image of where the person with whom s/he is communicating is spatially.

Meta model

A meta model provides concepts for the explicit representation of work situations and the goals to be achieved in such work situations. The notion of context can further [be] refined into executable, choice, and plan contexts.

Mediated space 

A mediated space is an informational sphere where representations of other people of any information is mediated by technology in the form of text, image, sound or animation.

Place

This term is used to draw together the object with its relation to its surroundings, and the cultural meanings associated to it by people. 

Privacy

Privacy is defined as having control over access of others to a particular workplace.

Processes 

Business processes control the step-by-step actions and the flow of executing work, moving the system from one state to another. At each process step, a business process operation is called. These processes can be hosted in a business process service or process service. 

Public Domain Resources 

These are physical and mediated environments supporting the creation of the Common Ground and includes space and shared artefacts.

Role 

This term is defined as an attribute of the work coordination. Role is regarded as having two meanings which depend on its context: as a Role assigned by organisation or a Role assumed in collaboration. 

Four different roles are Co-worker, collaborator, colleague, contributor. 

Roles in communication: active participants, over-hearers, observers, trackers.

Setting

This is defined as a combination of  elements around the person performing work tasks. 

Space

This concept is use to define any kind of sphere where things are related to each other. It can be e.g. physical, social, organisational, mediated, virtual.

Unified Framework

The Unified Framework is the result of integrating concepts, eg space, human environment and tools and processes from the various research domains.

Virtual work setting

The virtual work setting is any physical ‘space’ which can be used to facilitate work. 

Virtual environment

Defined as an environment designed to facilitate communication and/or collaborative work 

Work Activity

This is the basic unit of analysis and design which represents a cooperative procedure.

Work actor

This term is used to provide a description of the skills and experiences of an agent person.

Work Context

The work context is a meta concept describing the configurational, communicative and organisational aspects of work place scenarios.

The work context will be structured and analysed in SANE from the spatial, communicative and process view. The space, human environment model and the process and tools model can be generated through meta model.

Work environment 

This is defined as the comprehensive entourage of persons performing their work tasks.

Workplace 

This id defined as the place where work is done, includes both physical spaces and virtual worksetting mediated by technology and contains one or more settings. 

A number of physical work settings are combined to define a workplace which is enhanced by work settings. 

Workscape

This term is used to describe the complete ‘place-with-technology’ environment. 

Work setting

This is defined as the immediate environment that the body interacts with.

Concerning work mode: combination of work setting elements (desk, chair etc.) enabling a particular knowledge worker activity / range of knowledge worker activities.

In modelling: a number of workplace elements are combined to define a work setting.

Work Situation

A work situation is built from parts of the process and the activities underlying the business process of a knowledge worker.

The Unified Framework
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� A detailed comparison of tools and systems can be found in the Workflow Comparative Study 2001 edited by the non-profit Workflow And Reengineering International Association (WARIA) in co-operation with the Workflow Management Coalition (WfMC) [Fischer01].


� The study of work roles are outlined in D22 (Chapter 3 on Empirical Methodology) - where these concepts are described in more detail. The characterisation of the roles in D6 is therefore more schematic – and should be so- but the critical thing is that these roles extend the notion of distance so that it can be used to define organisational and social distance within and between collaborating teams. These non-spatial aspects of distance are needed to explain how changes in physical distance may be reflected in people’s behaviour in mediated and hybrid environments. In other words, in the design of hybrid workplaces, we must bear in mind that the organisational and social aspects of the interaction space do not change at the same rate, or in the same way as the physical aspect of the interaction space.


� The concept of Workscape is discussed in detail in D3 The Space Environment Model, Chapter 6, p135-165


� The definition of work setting is discussed later in this section


� The term work mode is widely used in workplace design to refer factors relating to the concepts of Business Objective, Work Organisation and Work Coordination in the Conceptual Model


�  At this point the term Workscape as used in the Space Model is presented in inverted commas to distinguish it from the term as used in the Conceptual Model. Once the relationship between the use of these terms in the two different models is clarified in the paragraph below allowing the reader to understand the sense in which the term is being used this convention is abandoned.


�  These Contextual Factors are in some cases referred to as Mediating Factors


� D3 The Space Environment Model, Chapter 7 p170
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