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ABSTRACT

The paper firstly introduces the concept of usability in the workplace as an
extension of the more commonly applied post-occupancy evaluation.
Continuing the paper describes background information on CIB Working
Commission W111 Usability in the Workplace before describing a recent
case study based on the remodelling of an OR hospital theatre. Finally,
reflections on the case study are highlighted, emphasizing the importance
of effectiveness, efficiency and satisfaction when evaluating usability.
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1. BACKGROUND

Over the past three years an international group of researchers and
practitioners have conducted a series of six case studies to investigate the
concepts and meaning of usability." The common point of departure of the
participants has been that, as a mixed group of practitioners and
academics, all have been working with users of workplaces and work
environments.

The work focuses on the outcomes of design and seeks to
understand why despite the involvement of experienced managers and

1 Laboratoire Espace de Travail, La Villette, Paris, France , Norwegian University of
Science and Technology (NTNU), Trondheim, Norway, Chalmers University of Technology,
Gothenburg, Sweden, University of Salford, Greater Manchester, UK, VTT, Transport and
Buildings, Helsinki, Finland and Hong Kong Polytechnic University, Hong Kong.



1192 CIB World Building Congress 2007

skilled designers of workplaces, and extensive research in design and
briefing methods, post-occupancy studies and evaluation methods too
often show that the resulting buildings cannot be used efficiently or
effectively by the users / occupants. Previous studies have shown that
these design outcome inadequacies have been reported by Gutman (1988,
89), Preiser (1995) and more recently by Hinnersson (2005).

2. RESEARCH PROBLEM

Building performance appraisal has typically focused on issues such as
functionality, serviceability and accessibility. Building performance
appraisal may also be extended to the design intentions through post-
occupancy evaluation, (POE). In this way POE ideally identifies ways to
improve building design ‘fithess for purpose’ by attempting to assess how
well buildings match user’ needs. POE generally uses direct user feedback
as the basis for evaluating how buildings work. POE is typically used to fine
tune a new building, manage ‘problem’ buildings and assist with the
remodelling / refurbishment of existing buildings. However, both the
assessment of building performance and POE tends to be post-design /
construct activities with little or no input during the design phase. In addition,
building performance measures and POE tend to treat buildings statically,
ignoring the dynamic nature of businesses and organizations that inhabit
the building’s space. This is in contrast to the occupying organizations who
consider buildings as workplace settings that are required to mirror the
evolving nature of the organization’s activities. Hence, to better understand
workplace settings, the International Council for Research and Innovation
in Building & Construction (CIB) recently established Working Commission
W111 “Usability in the Workplace”.

3. METHODOLOGY

The project adapts and develops a methodology previously used in an EU
research project entitled Workspace (EuroFM, 2000), by working through a
series of interactive ‘best practice’ workshops to consider the results of
case studies of buildings-in-use. The workshops involve the participation of
organisations, organised as clusters of ‘stakeholders’ to represent the
interests of owners, occupiers and operators of buildings. The clusters are
organised as action learning sets, providing the opportunity to share
learning and experience in the business context of the case study
organisations.

The overall project uses a multiple case study approach. An initial
set of five case studies * have been carried out to test the adequacy of the

2 NCR, Discovery Centre, Dundee, UK, Orebro University Hospital, Orebro, Sweden,
Old Mill Business Centre, Turku, Finland, Nord-Tréndelag University College, Rdstad, Norway
and Technocentre Renault, Guyancourt, Paris, France.
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framework, survey methods and to identify the overriding issues, which are
of concern to different stakeholders. These five cases have been reported
in separate case reports. The data was assessed at the level of holistic
cases (projects), embedded cases (incidents within projects) and through
cross-case comparisons at both of these levels (Alexander et al 2004). The
sixth case study at the Pamela Youde Nethersole Eastern Hospital
(PYNEH) in Hong Kong is reported in this paper and will be further
described in a forthcoming case report.

4. THEORY

Usability means making products and systems easier to use, and matching
them more closely to user needs and requirements. Wikepedia describes
usability in terms of “denoting the ease with which people can employ a
particular tool or other human-made object in order to achieve a particular
goal. Usability can also refer to the methods of measuring usability and the
study of the principles behind an object's perceived efficiency or elegance.”
Usability research is typically associated with web design and ‘Human-
Computer Interaction’, although it has more general applications related to
making products more efficient to use. For example, it takes less time to
accomplish a particular task. It is easier to learn — often by simple
observation and, in terms of human psychology, imparting greater
satisfaction in use. International standard, 1ISO 9241-11 also provides
guidance on usability and defines it as “the extent to which a product can
be used by specified users to achieve specified goals with effectiveness,
efficiency and satisfaction in a specified context of use”.

Usability is about:

o Effectiveness - can users complete tasks, achieve goals with the
product, i.e. do what they want to do? Effectiveness has to do with
the effect of something. Often we interpret effectiveness as the
ability to reach target we have set up; to get the desired effects of
something.

o Efficiency - how much effort do users require to do this? Efficiency
is a term used in many contexts. Common to most meanings is that
it, in some way, has to do with the ratio of a system's work output
to its work input.

0 Satisfaction — what do users think about the product? Satisfaction
in common language has to do with being content, the fulfilments of
a desire or a need.

Unlike POE or other existing methods to measure performance,
usability cannot be evaluated simply on the product alone but also with
respect to how the product is perceived by and interacts with the user. In
turn the user also influences the product’'s effectiveness, efficiency and
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satisfaction. For example, are the users highly trained and experienced, or
are they novices? What are the users trying to do with the product and
does the product support what they want to do with it? Finally, the usage
situation (or 'context of use') and how the product is being used is also
important. This implicates that usability is dependant on culture, context
and situation and changes with time (Granath and Alexander, 2006).

5. THE PYNEH CASE STUDY

Recently the W111: Usability in
the Workplace group completed a
usability study in Hong Kong. The
project related to an operating
room (OR) remodelling project
undertaken at the Pamela Youde
Nethersol Eastern Hospital
(PYNEH) in Hong Kong. The
w111 team based their
investigation on interviews with
PYNEY management and staff in &
the specialist medical department ’ A LY

including those who participated in the remodelling exercise and users who
did not. The team had previously noted that strategic organizational change
frequently requires the need to reconfigure space and the concept of
usability has been shown to be a useful adjunct to traditional methods for
determining success.

Hong Kong’s health services now face increasing demands for
greater efficiency, higher resource utilization and innovation. PYNEH
opened in 1993 under the management of the Hong Kong Hospital
Authority. The hospital is located on the East Side of Hong Kong Island. It
serves a population of approximately 600,000. The hospital has more than
1,800 beds, 3000 plus staff members and a total floor area of
approximately 150,000 square meters on a land site of ten hectares. The
mission of the hospital is, “to excel in the provision of holistic, patient-
centred, quality health care through loving, dedicated and cohesive team
effort”. PYNEH acts as a role model in the health care arena following best
practices, introducing new technologies and innovative projects in public
hospitals of Hong Kong.




CIB World Building Congress 2007 1195

PYNEH recently pioneered a new operating theatre concept, the
Minimal Access Surgery (MAS)® unit by creating the first integrated OR for
both endoscope “and laparoscopic® surgery in Asia. The earlier technology
made it sometimes necessary to conduct the endoscope diagnostic in a
separate space and close the patient to have to reopen the patient at a
later time in OR. Attendant with the increase in laparoscopic surgery
procedures a whole array of equipment previously absent from the OR has
emerged resulting in an uncontrolled proliferation of monitors, cables,
tubing, and other equipment. These have typically been housed on large
wheeled carts frequently overwhelming small operating suites that were not
designed to accommodate this new technology. This can result in
operative inefficiencies and safety problems for patients and staff. For
example, the inability to place video monitors in the direct sight line of
surgeons and OR staff may increase fatigue and potentially increase
surgical errors. In case of emergencies, access to the patient by the
anaesthetist and OR staff may also be suboptimal. Patient safety may also
be compromised since equipment controls are frequently near the sterile
field, making it difficult for nursing staff to access control in a timely and
sterile manner. Finally the time spent in setting up for routine video
procedures may affect the flow of OR schedules and decrease OR
efficiency.

3 Also called MIS — Minimal Invasive Surgery

4 Endoscopy is a minimally invasive diagnostic medical procedure used to evaluate the
interior surfaces of an organ by inserting a small tube into the body, often, but not necessarily,
through a natural body opening. Through the scope one is able to see lesions and other
surface conditions (Wikipedia).

5 Laparoscopic surgery, also called keyhole surgery (when natural body openings are not
used), band aid surgery, or minimally invasive surgery (MIS), is a surgical technique
(Wikipedia).


http://en.wikipedia.org/wiki/Minimally_invasive
http://en.wikipedia.org/wiki/Diagnostic
http://en.wikipedia.org/wiki/Medical_procedure
http://en.wikipedia.org/wiki/Keyhole
http://en.wikipedia.org/wiki/Minimally_invasive
http://en.wikipedia.org/wiki/Surgery
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It was with this background that the PYNEH decided to reconfigure
one of four OR. However, the new OR faced a number of critical challenges.
For example, during the remodelling period — 5 months — the other three
OR were required to function normally. In addition, the OR would be a
unique facility in Asia with no known precedent. Hence the team had to
adopt an “invent it as you go along” design methodology. Fortunately the
champion behind the work, Surgeon Li, was able to bring together a strong
team representing the clinical staff, the facility management group as well
as, critically, the medical equipment supply company. The facility manager
acted as the day-today project leader. Her task was made easier by the
unique culture of cooperation that developed between the surgical team
and those charged in doing the work. Fortunately the latter group was a
relatively small team of individuals who had long experience of working
together. Their relationship was based on mutual professional respect,
shared trust expressed through patience, politeness and a willingness to
ask opinions of one another. The final outcome of the project has been a
resounding success. This is evidenced by the staff nurses commenting that
the OR reconfiguration had significantly reduced their physical stress when
handling equipment, had increased the OR equipment flexibility and most
tellingly improved “quality patient-central care through teamwork”.

6. REFLECTIONS ON USABILITY

All too often users have to adapt their working practice and operations to
suit constraints imposed by the facility rather than the facility adding value
to their business. In the case of the PYNEH OR project the remodelling
work was designed to meet the users’ objectives i.e. providing surgeons
and nurses a meaningful, valuable and manageable workplace over which
they have control, permitting them to operate at lower level of stress, with
increased efficiency of working and hence improved productivity. Designed
from the inside the project may be said to be a first for Hong Kong, a
uniquely ‘usable’ space.

Looking at earlier experiences from the five European case studies
there are parallels with the PYNEH design case. Part of the success in the
PYNEH case was the close co-operation between core business and the
team that designed and provided the new space. In the NCR case a
method called Community Based Planning were used to involve the users
of core business in the process. In the Orebro case, which also included
design of a number of operating theatres, the user participated very explicit
in the design of the units. Another parallel to the Swedish case is the close
co-operation and the sense of shared commitment between all participants
in the project. This is somewhat atypical for the Hong Kong hospital sector.
On the other hand, the Orebro project followed long term official policy
created through negotiation and legislation between the participants

The strong leading role the core business had in both the Swedish
and the Hong Kong cases was important for the effectiveness of the new
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operating theatre. The hands on involvment of the surgical staff in the
design was important to the efficiency of the OR. Finally the close co-
operation and shared comittment between the teams vauched for a
satisfactory solution that supports usability both for core bsuiness and for
the FM team that maintain the OR.

7. REFERENCE

Alexander, K et al (2004) Usable workplaces, proceedings of CIB World
Congress, 2004, Toronto, Canada.

EuroFM (2000) Workspace: improving production quality via workspace
design, Final Report.

Granath, J.A. and Alexander, K (2006) A theoretical reflection on the
practice of designing for usability, proceedings of The European Facilities
Management Conference — EFMC 2006, Frankfurt, Germany.

Gutman, R. (1988) Architectural Practice: A Critical View Princeton, N J
Princeton Architectural Press.

Gutman, R. (1989) Human Nature in Architectural Theory: The Example of
Louis Kahn, Architects People. ed. Russel Ellis and Dana Cuff, 105-129.
New York, NY: Oxford University Press, Inc.

Hinnerson, J. (2005) Maluppfyllelse i lokalforsérjningsprocessen — En
studie av vardsektorns byggande. Lic.avh. Géteborg, Sverige: Arkitektur,
Chalmers tekniska hégskola.

ISO 9241-11 Usability Net (2006)
http://www.usabilitynet.org/management/b_what.htm

Preiser, W.F.E. (1995) Post-occupancy evaluation: how to make buildings
work better, Facilities, Vol. 13, Number 11, pp 19-28.



http://www.usabilitynet.org/management/b_what.htm

	Organising Committee
	Review Committee
	Peer Review Process

	Welcoming Addresses
	Sponsors
	Copyright / Disclaimer
	Assistance
	Search
	Contents
	Building Economics (W055)
	The Application of Life Cycle Costing for Building Retrofit
	Managing Mega Construction Projects - Learning from Two Case Studies: London Underground’s Jubilee Line Extension and BAA’s Heathrow Terminal 5
	Improving the Design Process
	Innovations in Tunnel Construction and the Associated Economical Consequences for Supplier, Contractor and the Client
	The Implications of Incomplete Contracting for Construction Management
	The Price of Risk in Construction Projects: Choosing of an Appropriate Research Methodology
	Poor Quality Costs in Medium-Sized Construction Companies: What can be Learned from  other Industries

	Performance Concept in Building (W060)
	Risk Management in PPP Maintenance Projects of Communal Street Networks
	Risk Management in Different Forms of Contract and Collaboration – Case of Sweden
	Client Involvement in Performance based Briefing in Public Private Partnerships Procurement and the use of ICT: Dutch Best Practice
	Risk Management: A Bottom-up Approach to Ascertain Responsibility
	Portuguese Thermal Code’s Evolution and its Contribution to the Sustainable Construction
	Decentralized Energy Generation and Waste (Water) Treatment in Residential Districts: The ‘Sustainable Implant’
	Why Insulate? The Arguments for Sustainability
	Autonomy or Heteronomy of Essential Services in the Built Environment?
	Dynamic Model of Energy Saving Projects Market
	Ecology of the Building Geometry - Environmental Performance of Different Building Shapes
	Solar Energy Conversion with Flexible Photovoltaic Modules Integrated Into Single Ply Roofing Membranes
	Smart Materials: Self-Regulating Envelopes
	Integrating Ventilated Façades in Hot and Humid Climates
	Holistic Enterprise Risk Management - Risk Coverage and Risk Control

	Organisation and Management of Construction (W065)
	Complexity of Megaprojects
	Stakeholder Perceptions of Contractor Time, Cost and Quality Management on Building Projects
	Effective Financial Incentive Mechanisms: An Australian Case Study
	Hunters and Farmers? The HRM Implications of ‘Product-Service’ in Construction
	Generic Axiomatic Requirement Management Model (GARM-M) – Accelerated Target Oriented Handling of Total Service Contracts
	Supply Chain Systems Engineering in Construction
	The Evaluation of the Delays in the Portuguese Construction
	Whither Partnering? A Trade-off Analysis using a Hong Kong Case Study
	A Method to Evaluate and Manage Client Requirements in Housing Projects
	Ethics and Authenticity of Leadership in the Construction Industry
	Strategic Cooperation Networks for Life-Cycle Service Provisions in Building Construction
	Workforce Issues in the Knowledge Age
	Implementing Innovation: Transforming Practices and Technologies in Construction Work
	A Locus for Dynamic Competitiveness in Construction
	Measuring Performance in Construction Projects: The Case of the Swedish “Best Practice tool”
	Evaluation of Individual Characteristics in Partnering Projects
	Human based Value Creating Cooperation in Construction Projects
	Culture in Construction: Characteristics and Paradigms
	The Roots to Conflicting Interests among Different Partners in a DBFM Consortium
	The Design of the Organisation of a Building Process of an Underground Multimodal Station with a Case-Study of Station Amsterdam Zuid/ WTC, a PPP-Project
	The Harmony Model: A Case Study on New Contractors Approach
	Internal Logistics at the Building Site
	Strategic Purchasing ‘from Project-Related Collaboration to Sustainable Strategic Collaboration’
	Procurement Policy and the Adoption of Integrated Contracts for Civil Works by Local Authorities: A Case Study for the Netherlands
	What Makes a Leader in Construction? An Analysis of Leaders in the UK Construction Industry
	Integrated Solutions in Construction: Combining Products and Services in the PFI Context
	Constructing Strategy: Practitioners, Practices and Practice
	Living Building Concept for Adding Value in an Unpredictable Future
	Project Risk Management in Oman: A Survey of Risk Practices in the Construction Industry
	Value Creation by Process-Oriented Project Management
	Development of Construction Process Optimal Designed Decision
	The Crossover of Burnout and Engagement
	Evidence-based Design for Health Facilities: Benefit Realisation and Assessment of the Business Case
	Improving the Skills and Competencies of Knowledge Management ‘Specialists’ throughTargeted Education and Training
	Construction Clients and Industry Innovations: an Understanding of their Roles and Impact

	Facilities Management and Maintenance (W070)
	A Facilities Management Resource Consumption Model
	Advances in ETICS Behaviour Analysis and Consequences for Planning Maintenance
	An Integrated Approach to the “Relife” of Office Buildings
	Public Private Partnership for Maintenance Activities – System Boundaries for a Life Cycle Oriented Economic Efficiency Analysis
	Building Condition Assessment: A Performance Evaluation Tool towards Sustainable Asset Management
	The Jerusalem Eco-Housing Project: Integrated Design Solutions
	Issues and Actions for Sustainable Renovation
	Integrated Plan Analysis (IPA) of Buildings
	The Ventilation Implication of a Combined Life Cycle Assessment (LCA), Life Cycle Costing (LCC) and Health Impact Assessment (HIA) Study for Public Housing in Hong Kong
	Sustainable Cities for a Sustainable Development: Building Renewal as a Mean of Increasing the Sustainability of the Existing City
	Performance Measurement to Communicate Strategy
	Diagnostic System for Monitoring and Revaluing of Building Constructions
	A Survey of Operation and Maintenance Budgetary Practices for Commercial Buildings in Hong Kong – Preliminary Findings
	Pervasive Technologies for Workspace Management at Nationwide Building Society
	Selection Framework for Domestic Subcontractors by Contractors in the Construction Industry

	Procurement Systems (W092)
	Rethinking the Contractors Trilogy: Identifying the Missing Dimension in the Traditional Construction Delivery System
	From Bureaucracy to Value-Based Procurement: The Client as Change Agent
	Introducing Innovative Procurement Methods for Supply Chain Integration – Implementing the Challenge
	Defining the Conditions of a Contractors’ Past Performance Measurement System for Dutch Construction Clients
	The Construction Contract as a Means for Improving the Contractors’ Performance
	PPP Process Model for Service Provision - PPP tender and Award Process Model

	Architectural Management (W096)
	Designing Risk on International Projects
	Why is Design Delivery always Behind Schedule? A Critical Review of the Design Planning Techniques Adopted for Real Estate Projects in São Paulo - Brazil
	A Comparative Study of Architects’ use of Briefing Documents Interim Report
	Designing in the Virtual World
	The Strategy of Building System Design based on the Influence of “Feng Shui” in Traditional Culture
	Managing Intellectual Capital Strategically: A Core Competence for Architectural Design Firms in the Turkish Construction Sector
	Towards Sustained Competitiveness in UK Construction: A Multi-Methodological Approach
	Building Information Management for AEC - The Recording and Integration of Concept and Detail Design Data using Ubiquitous Sources
	Design Process of a Temporary Light Weight Emergency Shelter with Integrated Climate Control
	Residential Window Selection Model for Different Climates of Turkey
	A Study of a Recreation Area for the Application of Ecological Engineering in Taiwan
	General Managers’ and Building Managers’ Different Evaluation of Building Value and Quality - As Built and Over Time
	Influence of Local Cultural Peculiarities on National and International Design Process and Results
	The Prototype of Land- Architecture in Taiwan: The Case of Yami-Aboriginal Housing in Lanyu Island
	Sustainable Briefing for Sustainable Buildings
	Using Digital Information for Hybrid Project Design
	The Capture and Reuse of Design Cost Information in Architecture
	Role of Cultural Capital towards the Development of a Sustainable Business Model for Design Firm Internationalisation
	Web Supported Process Management to Achieve Consistent International Project Team Integration and Performance
	Managing Design with the Effective use of Communication Media: The Relationship between Design Dialogues and Design Team Meetings
	Integrating Design and Construction from a ‘Lean Perspective’
	Intelligent Library and Tutoring System for EURASIA Project

	Intelligent and Responsive Buildings (W098)
	Design Strategy for the Integration of Climate-Responsive Building Elements in Dwellings
	The Climate Adaptive Skin: The Integral Solution to the Conflict between Comfort and Energy Performance
	Intelligent Buildings for Sustainable Construction
	Towards a Continuum of Computational Building Simulation Tools to Support the Design and Evaluation of Complex Built Environments
	Design of Intelligent Two-Storey Residential Buildings, Made of Ecologically-Safe Structures of Prefabricated Elements

	Safety and Health in Construction (W099)
	Keeping Older Workers in Construction: Project Brief
	Characteristics of Accidents on Construction Work in Thailand and Prevention Guide
	Evaluating Health and Safety Performance of Nigerian Construction Site
	Usability in the Workplace Case Study of Pamela Youde Eastern Hospital, Hong Kong
	The Effect of Awareness of and Compliance with the Duty to Manage Asbestos Regulations
	Analysis of Accidents on Building Construction Sites Reported in Uganda during 2001 - 2005
	Powered Aerial Access Platforms (PAAPs): Their use and Benefits
	Health and Safety (H&S) in Roofing
	Uptake of an OHS Code of Practice by Australian Construction Firms
	Dealing with Cost and Time in the Portuguese Construction Industry
	Developing the Management Practices and Cultural Values for the Deployment of Construction Quality Assessment Systems (CONQUAS): the MP&CV-AM approach
	A Review of Recent Legislative Developments in South Africa and Turkey
	Social Housing Building Stock Renewal Needs: A Case Study
	Evaluating the H&S Performance of Nigerian Contractors
	The Influence of Architectural Designers on Construction Ergonomics
	Safety and Quality in the Portuguese Construction industry

	Information and Knowledge Management in Building (W102)
	Using the French EPDs to Compare and to Choose Building Products
	Innovative Housing Projects for Low Income Groups in Urban Central Areas: An Approach of Information and Knowledge
	Knowledge Creation and Absorptive Capacity: Influences of Social Capital
	Knowledge Sharing and Reuse for Improving Construction Project Earned Value
	Technology and Knowledge Transfer for Capability Building in the Ghanaian Construction Industry
	The Construction of the Knowledge Base of Fuzzy Expert System in Building Pathology – From a Functional Access
	Towards a Sustainable Building Approach: Arenas of Enactment, Models of Diffusion and the Meaning of Demonstration Projects for Change
	FMEA Software to Enhance Innovation in Building
	Ready? Go the National E-Tendering Initiative – A Malaysian Experience
	Innovation Circles Stimulating Construction Knowledge Exchange
	Sharing Knowledge through the Construction Knowledge Exchange: A Demand-led Approach
	Successful Collaboration with the Client - A Comparative Study of Three Public Project Networks
	The Current Development of China’s Construction Management
	Open Residential Building in Iranian Context
	Knowledge Modelling for Performance Measurement of Built Environment

	Open Building Implementation (W104)
	Open Building within the Practice of Polish Architects
	Renovation and Alternation: An Efficient Way for the Existing Residential Building to Keep up with Social Life
	Development of an Adaptable Integrated Façade System for Housing in Taiwan
	Worlds of Difference: Constructing Urban Landscapes for Inhabitation
	Time as the Main Factor
	The Systemic Nature of the Construction Industry
	Urban Regeneration and Renewal: A Case Study of Gaziosmanpasa Municipality in Istanbul
	Feng Shui: An Alternative Framework for Complexity in Design
	Operable façade: An Open Building Approach for User Responsive Architecture
	Re-architecture of Industrial Heritage
	Study on the Development of Korean-Style Residential Open Building through the Remodelling of the Experimental Open Building of KICT
	A Study on the Amendment of Regulations for the Activation of Long life Span Multifamily Housing
	Teaching Architecture Students to Work with Distributed Design
	Space and Time to Dwell Santa Ursula through 50 years
	Designing for Diversity in South Africa: Opportunities for Inclusive Design through the Application of Open Building
	Partnering and the Problem Resolution Process in Practice
	Urban Harvest, and the Hidden Building Resources
	Participation Supported, Flexible and Appraisable Model - PSFAM in Urban Transformation
	Sustainable Building Design - case study for Rio de Janeiro - Brazil
	Sustainability as the Force that Tames an Exponentialoid

	Construction in Developing Countries (W107)
	Side Stepping Poor Infrastructure: Enabling Environments in Developing Countries
	Construction as a Driver for Sustainable Regional Development: Focussing on Practice and People
	Public Private Partnerships: The Provision of Social Infrastructure in Australia
	Joint Construction of Community Schools in Disadvantaged Areas
	The Challenge of Engaging South Africa’s Unemployed in Construction Sector Delivery
	International Technology and Knowledge Flows among Foreign and Local Contractors in Ghana
	Mapping the Australian Regulatory Environment: Implications for Construction Firms
	Developing a Systems Framework for Sustainable Infrastructure Technologies (SIT) in the Built Environment Focussing on Health Facilities: A Case for Cape Town
	Factors of Construction Time for Commercial and Residential Projects in India
	Improving Housing Quality as a Marketing Strategy
	Defining a Strategic National Agenda on the Theory of Construction for Development
	The Declining Role of the General Contractor in the Kenyan Construction Sector
	School Infrastructure Performance Indicator System (SIPIS)
	The South African Construction Micro Enterprise Development Challenge
	Student’s Perception of the Service Learning Component of the Construction Studies Programme at the University of Cape Town
	Developing a Systems Analytical Framework for the National Poverty Alleviation System (NPAS): The Community Based Public Works Programme (CBPWP) Case Study
	The Effect of Political Unrest on Construction Time for Food Grain Warehouses in Bangladesh
	Procurement Reform: A Research Agenda for Construction in Developing Countries
	Collaborative Teamwork in Construction: An Exploratory Study of the Role of Project Insurance

	Informal Settlements and Affordable Housing (W110)
	Community Participation in the Upgrading of Informal Settlement & Housing at the River Bank of Surabaya
	The Role of Urban Design in Developing Communities
	People-Planet-Profit-(re)searching for Sustainable Urban Development – How Students from Hogeschool Utrecht, Institute for the Built Environment work in the Tshwane Region of South Africa
	High- Rise Buildings – Needs and Impacts
	Adobe Technology - A Possible Solution to Urban Housing Problems in Ethiopia
	Reducing Construction Fall Accidents in the Maintenance Sector: An Industry-Based Survey from Hong Kong
	Nature and Performance of Portuguese Real Estate Investment Funds
	Low-Cost Housing: A Continuous Struggle (Overview, Research, Future)
	Opportunities for Clients’ Requirements Management in a New Form of Housing Provision in Brazil
	Ready-made Shacks: Learning from the Informal Sector to meet Housing Needs in South Africa
	Optimization of Building Materials and Designs towards Sustainable Building Construction in Urban Tanzania
	Ethics In Construction: Examples from Uganda
	Sustainable Construction Industry for Sustainable Environment: Trees for Shelter and Alternative Building Materials
	An Evaluation of Small Contractor Development Programme in Swaziland
	Harnessing the Informal and Formal SMME Construction Sectors to Resolve the South African Construction Skills Shortage
	Integrated Design and Production. Decision-making Tools for Optimal Industrialization ofHousing Construction

	Law and Dispute Resolution (W113)
	Teaching Law to Undergraduate Surveyors and Construction Managers: A Problem based Learning Approach
	Recent Developments in Letters of Intent
	The Contractor’s Quality Obligations: Different Concepts under English and German Contract Law
	Application of Public Participation Provisions in Environmental Regulation: Implementation of the Water Framework Directive in UK and Germany
	“What do you think of it so far?” The Views and Experiences of Specialist Contractors on Partnering in the UK
	Regulatory Systems for Building in Europe
	Teaching and Learning Ethics: The Construction Manager’s Perspective
	Tasks and Responsibilities for Building Control in Europe
	The Evolution of Adjudication Law in the Construction Industry in New South Wales
	Expert Evidence in Rights to Light Litigation: A Review of Judicial Attitudes to Current Practice in the UK
	Incentives in Construction Contracts: Should we Pay for Performance?
	Liability for Building Operations in Singapore: Sorry and then Safe?
	A Facility Manager’s Approach to Standardized Construction Contracts

	Smart and Sustainable Built Environments (TG55)
	Geosynthetics: Some Sustainable Design Concepts for Developing Countries
	Ecological Sustainability in Construction: A Vision for 2025
	Innovation in Buildings: A Socio-Eco-Technical Approach
	Managing Building Projects through Enhanced Communication – An ICT Based Strategy for Small and Medium Enterprises
	Steel and Zinc as an Important Component of Sustainable Construction
	Possibilities of Indoor Air Pollution due to Conventional Construction Industry Practices
	The Building Material Selection Importance at the Building Design Process for its Sustainability
	The Construction Portuguese Industry seems to Ignore the Deconstruction Method
	Environmental Criteria and Indicators used in Environmental Assessment of Buildings
	Sustainability Assessment of Buildings: Would LEED Lead Brazil Anywhere?
	Sustainable Management of Construction Projects
	A Methodology for Predicting the Magnitude of Environmental Impacts Related to the Building Construction Process
	Energy Potential Mapping – A Systematic Approach to Sustainable Regional Planning based on Climate Change, Local Potentials and Exergy
	The Impact of the Spanish Built Environment on Climate Change and the Implication to Legal Frameworks
	Environmental Impact of Construction Products: Leaching Behaviour During Service Life
	Project Performance Measurement for Productivity Improvements
	Finding Complementary Lines for a Sustainable Development of Buildings in a Worsened Climate

	Industrialisation in Construction (TG57)
	Advantages and Limitations of Precast Concrete Construction in High-rise Buildings: Hong Kong Case Studies
	Innovative Sales Concept and Knowledge-Platform for Prefabricated Building Construction
	Strategy to Enhance use of ICT in Construction
	Applying Future Industrialised Processes to Construction
	Design of One-Storey Residential Houses, made of Prefabricated Elements, Intended for Building in South Africa
	Designing Communications on International Projects
	Reducing Construction Waste by Decisions within the Design Process
	A Systems Approach to Generate Integrated Design Solutions
	Industrializing the Construction Sector through Innovation – Tolerance Dilemma
	Investigation into the Feasibility of Hybrid Concrete Construction (HCC) in South Africa
	Re-Architecture: Reality or Utopia?
	Reusing and Recycling Construction Aggregates as Mitigation Measures to EnvironmentalDestruction - The Case of Dar es Salaam, Tanzania
	Development in Assembling Sandwich Facade Units
	Effect of Contract Programming on Project Performance in Nigeria

	Built Environment Complexity (TG62)
	The Exponentialoid of Resource Consumption
	A Decision making Tool based on Ontologies for Risks Evaluation and Systems Integration
	The Exponentialoid of Emissions Generation
	The Cyclical Nature of Construction Industry Employment and Higher Education Recruitment
	The Forces Behind the Exponentialoid Growth in Construction
	Defining the Force that Tames an Exponentialoid
	Complexity Theory and the Maintenance Paradigm
	Systems Dynamics, Sustainability and Construction Complexity
	Models and Metaphors: Some Applications of Complexity Theory for Design, Construction and Property Management
	Inflation, Profit and Building
	Comparison of Construction Materials and Techniques in New and Refurbished Housing Projects
	Principle Solutions with SILA
	The Human Factor in Building
	A Complexity-based Conceptual Framework for Whole Life Risk Assessment
	The Complexity of Issues Surrounding the Implementation of Continuing Professional Development for Construction Managers
	The Contractor’s Liability for Workmanship and Design: Is it a Matter of Competence or Status?
	A Preliminary Report on Applications of the Most Economically Advantageous Tender (MEAT) Award Mechanism
	The Impact of the Workplace Safety and Health Act 2006 on the Developer
	Project Contract Strategy Knowledge Base of Civil Engineers -the Time to Reflect

	Disasters and the Built Environment (TG63)
	A Tale of Two Floods: Reconstruction after Flood Damage in New Zealand
	Modular Building Solutions for Emergency in Developing Countries
	Construction for Development (but also for Security?)
	PRE-EMPT: Developing a Protocol for Built-in Resilience to Disasters
	Synergising Disaster Risk Management and Construction Research: A Multi-Disciplinary Initiative from the UK
	Regulatory Frameworks for Post-Disaster Reconstruction: Improving Resilience in the Process
	EURASIA: Role of Construction Education in Capacity Building for Facilities and Infrastructure Development within a Developing Country Setting
	Knowledge Sharing in Disaster Risk Management Strategies: Sri Lankan Post-Tsunami Context
	Improving Infrastructure to Reduce Future Vulnerabilities to Natural Disasters: Review of Infrastructure Development Associated With Post Tsunami Reconstruction in Sri Lanka
	Improvement of Basic Functions for Visualizing Schedule and 3D Object in 4D CAD System
	The use of E-commerce Applications in Construction: An Interpretative Model

	Miscellaneous
	Reusing and Recycling Construction Aggregates as Mitigation Measures to Environmental Destruction The Case of Dar es Salaam, Tanzania
	The Structure of the South African Building and Construction Industry; Preliminary Results
	Uniqueness, Complexity and Risks in Construction Projects: Implications for Small/Medium Scale Contractor Development Programmes of South Africa
	Success Factors of Women Entrepreneurs in Construction
	Use of Steel-making Co-Products and Marble and Granite Industry Waste in the Production of Low Impact Building Components
	Structural and Finishing Costs in Yemen
	The Challenges of Quantifying Construction Works for Project Control in Ghana
	Regional Construction Markets: The Example of Bremen, Germany
	Liberalisation of Construction and Related Engineering Services
	A Comprehensive Framework for Building Design Support
	An Integrated Emerging Contractor Development Model for the Construction Industry: Practical Implementation and Statistical Quantification
	The Importance of the Project Coordinator in Construction Management: The Entrepreneur’s Vision
	The Role of Women in Construction Industry Development: The UK Perspective


	Exit



