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 Managing Interdisciplinary Projects
Construction, architecture and engineering projects are complex undertakings, involving a temporary grouping of people and companies, with different agendas and experience, coming together to achieve a project goal. This book investigates the dynamics of the relationships between individuals involved in architecture, engineering and construction projects. It combines a structured theoretical framework, derived from social psychology and mainstream management theory, with case studies and research from the built environment sector. Focusing on how people interact, communicate and work together, it examines how best to manage the interdisciplinary relationships that form and reform during the project life cycle.
The book covers vital areas of project management, whose importance has recently come to be recognised, and will be valuable for students at both undergraduate and graduate level. Practitioners will also find it a useful insight into the social aspect of project management, with implications and applications that apply to all projects in the built environment sector.
Stephen Emmitt is Professor of Architectural Technology in the Department of Civil and Building Engineering at Loughborough University, UK. He formerly held the Hoffmann Chair of Innovation and Management at the Technical University of Denmark.
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 Introduction
A project is a vehicle to bring about change. In construction that change is usually a material change, for example a new building, bridge or road, or some form of alteration, refurbishment or repair of an existing structure. Projects can also bring about non-material changes, for example a change to the way in which we do our work. Whatever their overall goal, projects are temporary events lasting for a few months or for many years. They have often a vaguely defined start and, by comparison, a clearly defined finish. Their most distinctive feature is that each is unique, shaped by the context in which it is set and by the diversely skilled individuals and organisations contributing to it.
To realise any project, be it large or small, complex or simple, requires the interaction of a variety of organisations and individuals with complementary knowledge, skills and abilities. It is the manner in which these project contributors interface during the life cycle of the project that determines how successful or otherwise the project will be. Being mainly task-based, the commonly held team goal is to complete the project on time, within budget and to pre-determined quality standards. This usually requires the application of a considerable amount of technical know-how to resolve problems and hence achieve a successful outcome. However, technical skills alone are not sufficient; the contributors must also possess the necessary social skills to be able to work together efficiently and effectively. Social interaction, be it face-to-face or at a distance by means of information communication technologies (ICTs), is an important facet of successful projects.
The uniqueness and uncertainty that comes with each new project can be highly stimulating, challenging, exciting and rewarding. The task has to be defined, the participants have to be selected and new relationships have to be established, and in some cases re-established. The one-off nature of projects is a cause for celebration, an opportunity to engage in creative thinking, forge new working relationships and enhance one’s knowledge. This occurs in a dynamic project environment that should encourage innovation and collaborative working between complementary disciplines. This requires a certain amount of creative management, strong leadership from the project manager and commitment from all participants. Unfortunately not all projects reach their objectives and it is common to find their bespoke nature cited as an excuse for poor performance; which is a very poor excuse given that uniqueness is common to all projects. Failure to deliver objectives to agreed standards, on time and within budget, is usually a result of poorly conceived projects in which the participants find it difficult to interact effectively with some or all of their fellow contributors. Often the root cause is the incompatibility of the participants, organisations and/or systems, compounded by indecisive leadership and poor communication, not the uniqueness of the project per se.
The project manager’s responsibility is to manage the project participants with the sole objective of completing the project to negotiated, agreed and clearly specified targets (quality and cost) within finite parameters (time and resources). To do this successfully it is necessary to assemble and direct people from diverse and complementary backgrounds using the most appropriate managerial framework, tools and communication media. Management is indirect in multidisciplinary projects. Participants work for, and are remunerated by, their parent organisations, hence the project manager has little direct control over the actions of individuals. He or she needs to demonstrate decisive leadership skills and be able to motivate individuals to contribute in an effective and timely manner. In essence the project manager is concerned with managing the metaphorical space between organisations and individuals, i.e. he or she is concerned with managing boundaries and interfaces. Interdependency and associated uncertainty of relationships and position within projects help to contribute to a dynamic, challenging and exciting environment. It also means that some effort is required in trying to map and then manage relationships to add value to all stakeholders. The effectiveness of this temporary social system is highly dependent on the ability of individuals and groups to work harmoniously, using their collective skills and knowledge to deliver a product that would be impossible otherwise. To borrow a dictum from architecture – the whole should be greater than the sum of the parts.
Whatever the approach taken to the management of interdisciplinary projects it is necessary to address why, when and how individuals and organisations come together, from which it is then possible to implement appropriate processes. The effectiveness of the interactions will affect the success of the project and will also influence the productivity and profitability of the organisations participating. It is the transactions between the project participants that add value to the projects and to their organisations. In the management field there is a growing recognition of the importance of people and a move away from production line thinking to more creative, dynamic and responsive approaches. The small but growing body of literature on creative management recognises the importance of creativity, culture, values and emotional intelligence (EQ). Creative management is less concerned with systems and procedures, more with individuals and their ability to apply their knowledge, skills and competences efficiently. Successful project managers know how to work with people and systems; they understand the importance of assembling the right people for the required work and using the most appropriate systems for a given context. They also appreciate the importance of getting things in place before the work starts and providing appropriate leadership throughout the various stages of the project.
This book is a primer, a collection of ideas for thinking about how to manage interdisciplinary projects. The focus is on ideas that can be used to understand the complexities of temporary project environments. The contents provide insights into how individuals interact within temporary interdisciplinary project organisations to realise the project goal(s). The aim is to introduce the main theoretical and practical factors affecting the successful management of interdisciplinary construction projects. The objective is to help students and professionals be better prepared for the complex and exciting world of architecture, engineering and construction (AEC) by understanding the social aspects of projects. Attention is on how people interact, communicate and work together; and how best to manage the interdisciplinary relationships that form (and reform) during the project life cycle. Emphasis is on developing a deeper understanding of how the success of AEC projects is determined by the collective actions of temporal groupings of individuals and organisations.
Chapters are presented in a logical and progressive sequence. Fundamental and generic factors common to interdisciplinary AEC projects are addressed in the first five chapters. This sets the scene for dealing more specifically with the management of single projects, which is covered in Chapters 6–9. The final chapter illustrates the practical application of some of the issues discussed in the book by way of a substantial case study. End of chapter exercises are included to aid independent learning. These are designed to be considered individually and/or discussed in small groups as part of a tutorial exercise.
• Chapter 1 – Interfaces. Understanding how individuals, groups and teams interface and work collectively is crucial to appreciating the dynamics of temporary interdisciplinary project groupings. Chapter 1 starts by addressing a number of fundamental tenants of temporary project organisations (TPOs) and interdisciplinary working. This involves the fundamentals of group interaction, the ability to recognise boundaries and the management of interfaces.
• Chapter 2 – Communication. Interdisciplinary management relies on interpersonal communication skills to build and maintain effective and efficient working relationships. The ability to put people together who can communicate effectively and make informed decisions within an appropriate communications infrastructure is a key factor in helping to ensure project success. How individuals communicate with other members of the TPO and the effectiveness of the media and communication tools used is an important management concern throughout the entire life of a project.
• Chapter 3 – Trust. Trust and distrust play a central role in all aspects of our lives, from personal relationships to our daily interaction with work colleagues. In TPOs trust is initially based on our expectations and stereotypical perceptions of others, which is termed swift trust. As we interact with other project members our initial perceptions are challenged or reinforced and thus we start to develop trust (or distrust) based on how people behave. This complex area is influenced by our personal values and the values of the organisations that employ us. It is also influenced by our personal and corporate ethics.
• Chapter 4 – Discussions. Meetings and workshops are familiar forums for bringing project participants together (both physically and virtually) to develop relationships, share information and make informed decisions. Meetings are used for a wide range of purposes, but need to be used sparingly and be managed effectively to ensure they retain their relevance to the project. Workshops are usually convened for a specific function, for example to assist with team building, and these also need to be used sparingly and facilitated professionally to remain effective.
• Chapter 5 – Decisions. Projects involve a considerable amount of problem identification, problem solving and definition. Some of this is done in isolation, but most is conducted in disciplinary and multidisciplinary groups, thus the ability to make decisions is influenced by group dynamics, the effectiveness of communication within and between groups, and the level of trust that exists between stakeholders. Group decision-making techniques, the ability to recognise and hence avoid groupthink and the ability to deal with design changes are addressed in this chapter.
• Chapter 6 – Context. This chapter deals with a theme running through the book, that of context. Before the TPO is assembled it is crucial that the contextual factors for a specific project are investigated, analysed and understood. The goal is to assemble the most appropriate organisations and individuals for a specific task, and this can be achieved only once the client, the physical and the social contexts have been addressed. The ability of managers to demonstrate leadership and implement the most suitable process management model to the context will also be influential in determining project success.
• Chapter 7 – Assembly. Given an appreciation of the fundamental factors and the project context it is now possible to consider procurement and the assembly of the TPO. Assembly is often rushed into without adequate consideration for the consequences of the interfaces created, either by design or accident. The argument here is that taking time to put the right individuals and organisations together before the project starts will be beneficial to the effectiveness of the project and stakeholders alike in the long run.
• Chapter 8 – Development. Assembling the most appropriate people and organisations to work on the project is only part of the challenge. Once individuals and groups start to work on the project, or more specifically on their particular work packages, relationships start to develop and evolve. The development of an effective TPO cannot be left to chance and considerable effort is required to keep all participants working effectively and efficiently. This requires an understanding of group development, inconsistent project membership and conflict management.
• Chapter 9 – Learning. Continual improvement and the ability to learn from a variety of sources is the theme of this chapter. The opportunities and challenges of learning during the project and after project closure are explored, alongside the opportunity to reflect on, and learn from, experience. Storytelling as an aid to learning is also explored.
• Chapter 10 – Implementation. As a means of illustrating the practical application of some of the ideas contained within the book a case study is presented. The content is based on a longitudinal research project that investigated the development of a people-centred method for managing AEC projects. Facilitating face–to-face interaction within multidisciplinary groups of stakeholders is fundamental to the approach of the case study organisation.

Given the deliberately generic content of the material it is intended that the book will be relevant to a wide range of project types and approaches and will be of value to a wide range of project stakeholders. In addressing a wide readership it has not been possible to address specific forms of contract, or indeed the legal implications of how interdisciplinary construction project organisations are constituted. These are important considerations, but they are specific to the context of the reader and their organisation’s business objectives. Nor is there any description of standard project management techniques and tools, as these are adequately covered elsewhere. A conscious decision has also been taken to present a balanced view and not to be swayed by topical management fashion for certain types of interdisciplinary arrangements, as the one thing we can be sure of is that this will change with time.



				1
Interfaces
A discipline is a branch of learning or instruction. Synonyms for the word ‘discipline’ include domain, field, profession, regime, subject and trade; implying a certain uniqueness or specialism. Within the AEC sector there is a wide range of established specialisms, or disciplines, which are represented by professional bodies and trade organisations. Examples of professionals are architects, engineers and surveyors; examples of tradespeople being electricians, plumbers and masons. Whatever our chosen discipline, as individuals we undertake a programme of education and/or training that is accredited by a professional institution or trade body and designed to develop subject-specific knowledge. It is through learning and training that we are exposed to unique ways of doing things, unique ways of communicating, unique ways of behaving; all of which encompass the values of our chosen discipline. Once we have successfully completed our education and/or training a final examination and interview is required to ensure that we can demonstrate the necessary knowledge to complete our rites of passage and become a member of our chosen discipline. Once we are accepted into a profession or trade our disciplinary values are further developed and reinforced through working on projects and engaging in lifelong learning activities. Taking a random sample of a profession we would expect to find differences in interests, skills, experience and knowledge gained from working on projects, but a reassuring consistency in terms of educational, professional and disciplinary values. Although we need to be careful in resorting to stereotypes, we should have a reasonable idea of what an architect, engineer or surveyor can add to a project.
Grouping together individuals from one domain (for example architecture) is termed a disciplinary group, team or organisation. A small group of architects working together as a professional partnership would be classified as a disciplinary organisation. Indeed, it is not uncommon for professionals such as architects, engineers and surveyors to work with their peers in small groups comprising five or fewer professionals. By doing this the organisation can provide architectural, engineering or surveying services to its clients. Interaction within the organisation is with people who share a common education, language and professional values. Interaction with individuals from complementary disciplines and trades will take place through individual projects, in which a wide variety of disciplines interface to realise the project goal(s).
Over a long period of time disciplines develop unique subject knowledge, specific ways of working and codified ways of communicating – a unique culture. This uniqueness serves to both identify the special characteristics of the discipline and develop stereotypes, while also helping to reinforce and protect the profession’s knowledge domain. Boundaries to a specific discipline are established and defended through education, practice and the actions of professional and trade bodies in promoting and defending their specialisms. Seen from a business perspective, it is concerned with establishing and growing market share for professional services. Seen from the perspective of the profession it is about expanding the knowledge base. Paradoxically, although the development of a discipline is a strength, it can make it difficult for those positioned outside the field to access the knowledge held within, or to fully understand the peculiarities of bespoke working practices and the language used. This has sometimes led commentators located outside the profession to conclude that professionals are arrogant and stubborn. Disciplines also run the risk of becoming so specialised that they become detached from other specialists and hence vulnerable to market forces.

				Interdisciplinary
The word ‘interdisciplinary’ encompasses more than one branch of learning or instruction: the interface of different domains. Combining the disciplines of architecture and engineering creates an interdisciplinary subject in education, architectural engineering, and a hybrid professional, the architectural engineer.
Grouping together individuals from more than two disciplines is known as a multidisciplinary group, team or organisation. In the context of the AEC sector, a multidisciplinary project group or team could, for example, include an architect, an architectural technologist, an architectural engineer, a structural engineer, a services engineer, a quantity surveyor and a project manager. Bringing together different knowledge domains within the same organisation allows the business to offer a wider range of expertise compared with the disciplinary organisation. This means not that a multidisciplinary office is better or worse than the disciplinary one, simply that the two organisations are able to offer different services and so occupy slightly different market segments.
In contrast to small organisations, the majority of large businesses are multidisciplinary organisations because a wide variety of technical and managerial skills are necessary for the business to function effectively and efficiently. Some organisations may have a heavy bias towards one domain, for example engineering, or they may be composed to create a balanced interdisciplinary organisation that is capable of contributing to a wider variety of project types, often providing their clients with a ‘one-stop-shop’ for expertise.
The term ‘interdisciplinary working’ is used to describe the interaction of individuals from different disciplines, both within organisations and within temporary project organisations. With increased differentiation within the AEC sector has come a greater need for integrated working. Interdisciplinary ideologies such as constructability (buildability) and project partnering are founded on the concept of sharing disciplinary knowledge and communicating across disciplinary boundaries to improve product delivery.
Buildings and civil engineering works are complex undertakings, which require the coordination of technological, design and management expertise if they are to be realised. Even the most simple project will require a diverse assembly of people to guide it from inception and development through to successful completion. On small projects, for example an extension to a house, this collection of individuals may form a small team that is relatively stable throughout the life of the project. When we move to larger, more demanding buildings, we find that projects are composed of many groups of individuals with complementary knowledge, drawn from a wide cross-section of disciplines and organisations, increasingly working across international boundaries and composed of individuals from many different cultures and nations. Temporarily bringing these parties together to work on an AEC project forms a loosely coupled, dynamic, multidisciplinary project coalition. Typically these project coalitions are best described as temporary project organisations or temporary multiorganisations. It is, however, still common to see the term ‘project team’ used in the literature and in everyday conversation, which can give the misleading impression of a cohesive entity, which it is not. For clarity and consistency the term ‘temporary project organisation’ is used throughout this book to describe the assorted and transient collection of organisations and individuals engaged in an AEC project.


				Fundamentals
Interdisciplinary (or interorganisational) working is concerned with the manner in which individuals from a variety of disciplines interact during the life of a project, i.e. it is concerned with the effectiveness of the various temporary interfaces. As already noted, interdisciplinary working is usually achieved through a coalition of disciplinary groups and teams and multidisciplinary groups and teams, by means of a TPO. These dynamic organisations exist for the sole purpose of delivering a project, and comprise a loose coalition of multi-skilled individuals with varying values, attitudes and goals. A small number of government publications have been highly influential in bringing about greater awareness and subsequent attention to the importance of effective TPOs in the UK. Two publications, Trust and Money (Latham, 1993) and Constructing the Team (Latham, 1994), helped to highlight the issues surrounding teamwork and project partnering. The fundamental tenets of construction projects were subsequently reinforced in Rethinking Construction: The Report of the Construction Task Force (Egan, 1998) and Rethinking Construction: Accelerating Change (Egan, 2002). These reports aimed to bring about a change in attitude from an adversarial and fragmented sector to one that is more trusting and better integrated. The publications express similar sentiments to those contained in earlier reports by Simon (1944), the Phillips Report (1950) and the Emmerson Report (1962), which also argued for better communication and more effective interaction between project participants. In many respects the underlying message has not changed, but the context, technologies and language have.
Inadequacies reported in the government publications appear to stem from poor interaction practices during the life of the project (Emmitt and Gorse, 2003, 2007). Interaction affects the strength of the relationships between the actors and ultimately colours their ability to transfer knowledge and appropriate task-based information to complete projects successfully. Team building, the discussion and subsequent sharing of values, resolution of minor differences and conflicts, question asking and the creation of trust are just a few of the factors that are crucial to the smooth running of projects and are reliant on the ability of the actors to communicate effectively and efficiently. It follows that the interaction of individuals and organisations should be the primary concern of those charged with managing projects.
The government-led reports have inspired many books, reports and articles that present a very positive argument for relational (interdisciplinary and collaborative) forms of working; examples being Baden Hellard’s Project Partnering: Principle and Practice (1995) and Trusting the Team by Bennett and Jayes (1995). The message is that the AEC sector needs to move from ‘segregated’ teams to ‘integrated’ teams to improve performance and hence deliver better value to customers and the users of buildings. Although there has been an increase in the number of AEC projects that use relational forms of contracting (such as project partnering), it is still relatively modest compared with the more traditional approaches (such as competitive tendering). The majority of projects are still conducted in ways that, on the surface at least, are based on distrust and non-integrated or isolated working. This does not necessarily mean that the majority of projects are less efficient or less effective than those conducted in a spirit of trust and collaboration; it simply means that the project philosophy, i.e. attitudes of the participants, is different. Applied research into how individuals interact within AEC projects (see Emmitt and Gorse, 2007) indicates that the issues relating to project work are not simple or straightforward. For a balanced approach it is necessary to consider the fundamental characteristics of all types of interdisciplinary project, be they collaborative, competitive, integrated or fragmented.

					Temporary project organisations
The way in which people from different domains are brought together and how they interface with other disciplines to realise project goals in an effective and efficient manner is a concern to the sponsors of projects, who desire value from their investment. Similarly, this is also a concern to those participating, who need to demonstrate value to their clients and make a reasonable profit from their contribution. TPOs represent short-term business relationships involving a variety of organisations and individuals with complementary skills, but with varying business objectives. The overall performance of the TPO will be determined by the collective effectiveness of the contributors, i.e. their ability to work with others towards a common goal.
Successful realisation of the project is dependent upon many inter-related factors, which tend to relate to the management of the process and people issues. Project managers need to establish the most appropriate processes for a project and engage the most suitable organisations and individuals. This calls for an understanding of many complementary domains and how participants from these domains are likely to interact. Participants need to be able to work with the agreed processes and the communication technologies employed for the project; they also quickly need to be able to establish ways of working with their new colleagues. Taken at face value this would appear to be a relatively simple thing to do, although the reality is a little more complex given the characteristics of AEC projects.
Temporary project organisations are set up for the life of a project and disbanded on successful completion of the building (or at specific stages of some large and complex projects). This usually creates new relationships for each project, a temporary social system, which provides the project manager with the immediate challenge of team building, establishing open communications and developing a level of trust between the project participants as quickly as possible. Many suppliers work across different sectors, for example the manufacturers of an energy-saving paint also produce skin products for the cosmetic industry. With a few exceptions of repeat building types and clients with very large property portfolios there are few established or stable supply chains, unlike, for example, the car industry. Interfaces within projects are rarely stable and with the exception of some repeat projects supply chains are unique to each project. In situations in which the organisations have worked together previously, for example on repeat projects or in strategic alliances, the individuals involved in the project are not always the same as those involved in previous projects, and so team building is still necessary to develop relationships at the interfaces. Further challenges relate to the timely exchange of accurate information and managing the web of inter-related and interdependent activities necessary to achieve project completion. 
Concomitant with all forms of human interaction, AEC projects will be prone to difficulties as relationships form and evolve during the life of the project. Individuals may find themselves working with others whom they perceive to be less than trustworthy or whom they simply do not like, and it would be foolish to think that incompatibility will not influence the effectiveness of the project. It is also inevitable that there will be a constant and creative tension between the design and the realisation of buildings as the TPO collectively strives to deliver value to the sponsor of the building project (the client), generate value for its own organisations (and shareholders) and in a wider sense demonstrate value to society (both current and future generations). Successful design managers and project managers are able to manage relationships so that the positive aspects of interaction are encouraged and the negative aspects dealt with quickly so as not to undermine the effectiveness of the TPO. Whatever the approach taken to the assembly and development of a TPO the ultimate aim is to create and maintain an effective and efficient coalition that delivers a final product that meets all performance parameters. Good managers tend to be sensitive to the interactions between individuals, disciplines and organisations during the life of a project and are able to anticipate challenges and hence mitigate the possibility of incompatibility and thus reduce unnecessary negative conflict. To do so requires a thorough understanding of the role of project stakeholders, participation, collaborative working and collaborative technologies.


					Project stakeholders
The word ‘stakeholder’ is used to describe a person, group or organisation with an interest, a stake, in a project. A stake in the project may be financial, contractual and/or emotional. A project stakeholder is able to affect, or is affected by, the combined decisions and actions of the temporary project organisation. Taking this as our definition it follows that everyone contributing to the project and those interacting with the completed building are stakeholders. It is, however, often necessary to be specific about who the stakeholders are and how they can affect the project and also how they can be affected by it. In its widest sense a project stakeholder may be someone who will use the building, but who has little or no input to the project decision-making processes; but they will be affected by the outcome of the project. Other stakeholders may have very little to do with the project but will have a financial stake, examples being investors and insurers.
Project stakeholders have different levels of responsibility for the project. Some are linked to the project through some form of contract (e.g. for architectural services), some by their statutory duty (e.g. local authority town planners), some simply by the fact that a building is going to be erected in their locale (e.g. a neighbourhood pressure group). When planning projects it can be useful to map and classify stakeholders in terms of their contribution to a project, for example contractual, non-contractual, financial, non-financial, from which it is possible to clarify their decision-making responsibilities. Stakeholder mapping can also help to clarify relationships, identify communication routes and establish the most important contributors at specific stages in a project. This is important because stakeholder engagement is related to the level of participation in a project.


					Participation in projects
Participation is the act of sharing or taking part in group decision-making processes. In the context of a project participative processes should include a wide range of stakeholders, from the building sponsor and the professionals working on the project through to the building users and representatives of the local community in which the building is located. The intention of a participatory process is to achieve a higher degree of synergy by bringing multidisciplinary actors together to share their knowledge, hopefully resulting in an outcome that would not be possible working individually. Outcomes are by consensus and the group members share ownership of ‘their’ decisions. Sometimes actors have equal participation rights, although it is more common for participants to have different levels of responsibility within the project. This is addressed in more detail in Chapter 5.
Participation can occur synchronously (at the same time, e.g. within a meeting forum) and asynchronously (not at the same time, e.g. by an exchange of letters or emails). Participation can be facilitated by online forums and interactive media and for large projects with many stakeholders, for example a new hospital, ICTs provide a convenient tool for allowing a large number of people to participate and express their opinions. Within a project setting it is important to communicate using a language that all participants can understand, to be able to deal with conflicting views   

						[image: ]Figure 1.1 Fundamentals of participation.



						in a positive manner, and to try to reach consensus within a given set of project parameters (Figure 1.1):
• Communication. Participation will be more effective if individuals are able to understand others and communicate effectively. This often means that professionals need to choose their words and visual media carefully when interacting with non-professionals and other disciplines. A common language, or at least a simplified language free from acronyms and technical terminology, should help to encourage participation and prevent individuals from feeling excluded from discussions. Similarly, simplified drawings and diagrams can be more effective in getting a message to laypersons than technical drawings. This applies to face-to-face discussions, where there is a chance to ask for clarification, and to online participation, where the opportunity to ask for clarification may be less convenient.
• Conflict. In an ideal world participants will be selected based on their expertise and knowledge and their ability to interact harmoniously with other participants. This is rarely the case, as individuals are often allocated to projects by line managers based on their availability, not their personality. Resource allocation policies of an individual organisation will determine the individuals who are assigned to a particular project. The individual may have little or no say in the matter. Not surprisingly, when a number of individuals representing their organisations interact on the project there is always the potential for incompatibility and negative conflict. Participation by representatives of local pressure groups may be confrontational and deliberately disruptive when a proposed development is not welcome in their neighbourhood. Participants must be prepared to address differences of opinion so that they are able to deal with conflict in a positive manner in an attempt to reach consensus.
• Consensus. Participants should be working towards decisions made by consensus, which calls for tact, diplomacy and the ability to negotiate. Sometimes it may be necessary to ‘agree to disagree’ so that the project can proceed and not be stifled by an impasse. This means that there needs to be relatively open communication to allow informed discussion and a supportive environment in which participants feel comfortable to participate in the discussions and the decision-making process. Clarity of communications and transparent decision making are also fundamental to achieving consensus.

Participation levels will vary throughout the various stages of a project and managers need to appreciate, and hence anticipate, the influence of participation on the progress and eventual outcome of the project.


					Collaborative working and teamwork
The word ‘collaboration’ (or ‘collaborative’) is sometimes incorrectly used as substitute for ‘participation’ (or ‘participative’) and vice versa. Participation usually involves various levels of responsibility and power, thus the interaction of some participants will carry more weight than that of others. Collaborative processes are concerned with equal participation, equitable power and shared decision-making responsibilities. Given the inequality of participation rights within projects the term ‘collaborative’ may be a little misleading; however, the use of the terms ‘collaboration’ and ‘collaborative’ have become widespread in the AEC sector.
Collaboration refers to cooperation with others, the uniting of labour to achieve a common objective. A collaborative project is one that involves multiple actors who work together and hence are mutually dependent upon one another. Collaborators should be prepared to listen to others, treat their ideas with respect and give each actor equal decision-making power. The aim is to resolve problems more effectively and also produce better outcomes than those likely through non-collaborative approaches. This often means that individuals and the organisations that they represent may have to relinquish power; this can be difficult for some participants to deal with, especially if they are more orientated towards a conflict-based approach to business. It follows that it is useful to recognise that collaborative processes may not suit everyone, thus care is required when selecting the members of the temporary project organisation.
The architects John Ruskin and William Morris both promoted collaboration between architects and tradesmen, and Corbusier argued for closer collaboration between architects and engineers. The Bauhaus movement also pursued a collaborative ideal in its earlier years. In particular, Walter Gropius was devoted to the notion of collaboration between the fields of design and architecture, eventually setting up the Architects’ Collaborative in 1945 (Gropius and Harkness, 1966). Teamwork has also been promoted by architects of a more entrepreneurial disposition. For example, Architecture by Team (Caudill, 1971) is notable for the language used and the author’s passion for an interdisciplinary approach. Caudill dismisses the notion of individualism in favour of interdisciplinary teams, describing a number of different approaches to group practice and claiming that in the future ‘great architects will be on great interdisciplinary teams’ (Caudill, 1971: 31). Caudill’s book and similar publications on architectural management reflect the realities of architectural practice, and tend not to sit easily alongside the more heavily promoted stereotypical image of the architect as an individualist and non-team player (see Saint, 1983). Publications by Gutman (1988), Cuff (1991) and Emmitt et al. (2009) help to demonstrate the collaborative, inclusive nature of architectural practice. Collectively these are important works in helping to promote and develop an understanding of interdisciplinary teamwork in AEC, a philosophy practised by many architectural and multidisciplinary consultancies over the years.


					Collaborative technologies
Information technologies have transformed, and continue to transform, the way in which buildings are designed, manufactured, assembled and used. Improvements in the visualisation of designs, modelling and communication between the participants have helped to provide a better understanding of the management of intricate processes. In particular the development of IT and ICT such as project websites has made it easier to work concurrently and collaboratively from remote locations. Four-dimensional computer-aided design (CAD) models and building information modelling (BIM) provide the means for addressing the fourth dimension, time. These virtual models provide the interconnection between design information and the planning and scheduling activities (three-dimensional + time), providing animations of construction sequences. BIM provides users, regardless of their physical location, with the opportunity of testing, revising, rejecting and accepting design ideas in real time, i.e. it provides the means for collaborative design. BIM also provides a tool for improving the efficiency of communication within the TPO, as it is able to handle the vast amount of information required for coordination. Technical concerns over interoperability of various software packages and the availability of bandwidth to allow the large volume of data traffic to flow smoothly are ongoing concerns, but are being addressed. There is a perception, promoted by the vendors of the software, that better software will lead to better designs and better management of projects, although there appears to be dissonance between what the vendors claim and what happens in practice (Otter and Emmitt, 2007). We need to remember, for the time being at least, that people, not software, manage interdisciplinary projects.



				Interdisciplinary project teams and groups
The overall message and approach reflects our current preoccupation with improving the effectiveness of the TPO through better interaction practices. This is particularly pertinent when considering the challenge of assembling a TPO to work across international boundaries. Interdisciplinary TPOs are composed of specialists operating in a disaggregated sector, each carrying different (one would hope complementary) values and intentions from other actors. This characteristic is common to all AEC projects, regardless of the type of project and the procurement route used. It is convenient and common to use terms such as ‘project team’ and ‘construction project team’ to encompass all those contributing to an AEC project. The danger in using such terms is that the impression given is one of a homogeneous and stable organisation; which it is not. Putting an assortment of individuals together and calling them a project team is no guarantee that they will be able to interact effectively and efficiently. The danger is that the underlying principles of how groups and teams function are not adequately discussed and understood before embarking on a new venture. 
In large and/or complex projects the number of people involved can be extensive, each bringing expertise, values, aspirations and prejudices to the project. Fortunately, from a manager’s perspective, the large number of contributors tend to be centred in small groups and teams. It is the field of social psychology that has addressed the complexities of how groups and teams function. Within this body of literature it is evident that there are a number of challenges associated with the development of effective work groups and teams; indeed there are conflicting views as to how to achieve effective group and team performance. It is well established that successful projects tend to be characterised by effective communication between project participants and their coordinated (harmonious) activities.

					Teams
The definition of a team is a small group of individuals (three or more) working towards a common goal within an organisation.
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