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ABSTRACT

The world in which we live and work is a rapidly changing place, and only
by looking ahead can we prepare ourselves today for what might happen in
the future. An ongoing three-year research project at the universities of
Loughborough, Reading and Salford is now at the half-way stage and the
three institutions have worked together in a complimentary and
collaborative manner in order to fulfil the project objectives and produce
some initial preliminary research findings. The objective of the research is
to identify and understand the challenges and opportunities confronting the
UK construction sector over the next 10 to 20 years and to investigate
ways to mitigate and/or exploit them. To date, 24 workshops have been
conducted and nearly 70 causal maps and future scenarios produced. In
addition, case histories have been developed to reveal the unique contexts
of a range of collaborating organisations and what this means for their
strategy and competitiveness. A series of system dynamics models have
been developed which convert a firm's characteristics into a
‘competitiveness index’, which can then be used to help firms understand
and hence be more successful in the unfolding landscape of the
construction marketplace.
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1.1 INTRODUCTION

In most countries the construction industry contributes significantly to
national GDP and provides employment to a large number of the working
population. It has also frequently been berated for both its failure to meet
customer demand and for poor performance (Latham, 1994). Many people
inside and outside of the industry (Egan, 1998) perceive that the industry
particularly lags behind in adopting innovative new technologies, working
practices and processes. Construction is considered to be ineffective at
planning for the long-term future, and to lack forward thinking (DTI, 2001).

Recent future-oriented reports and studies in construction have called
for the industry to expand their business planning horizons by looking
beyond their next projects to prepare themselves for potential future events
and trends (Harty et al, 2007).

Existing futures studies generally look ahead or envision what the
future will look like (Soetanto et al, 2006). These studies do not necessarily
aim to predict what will happen, but try to encourage debate about the
issues that will affect the future so that they can be prepared for. They are
considered as an early warning system, a way for people and businesses
to visualise the future some years (10 or 20 years) from now (CIRIA, 1999).
A criticism of many future studies is that they tend to start ‘from scratch’ as
if there were no previous work within the area (Flanagan, 1999). As a
result, there is little effort to build cumulatively on this body of previous work
or to evaluate improvements which could be made to the future
methodologies.

Despite these weaknesses, existing futures studies do however
recognise at least the possibility, if not the certainty, of wide-scale change
in the next 10 to 20 years which could significantly alter the current
contexts in which construction work is undertaken (Harty et al., 2006).
Factors both internal to the industry (such as new materials and
construction technigques) and external (such as climate change and
demographic change) could introduce new problems (and opportunities) for
the construction sector in the coming decades. These developments
suggest that radical as well as incremental change may be both required,
and/or thrust upon us. The only thing that is certain, is that the future will be
different.

1.2 ‘BIG IDEAS’ PROJECT AND RESEARCH METHODOLOGY

‘Sustained competitiveness in the UK construction sector: a fresh
perspective’, or the ‘Big Ideas’ for short, is a UK government-sponsored

collaborative research project between the Innovative Manufacturing
Research Centres at the Universities of Loughborough, Reading and
Salford. The objective of this 3-year project is to engage with industry to
identify and understand the challenges (and opportunities) facing the UK
construction sector over the next 10 to 20 years. The project is founded on
the contention that research in support of the competitiveness of the UK
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construction sector needs a fresh impetus, and that there is little evidence
to suggest that previous research has improved the competitiveness of the
construction sector as whole. That is, previous efforts have been sporadic,
piecemeal and have failed to take account of the structural and cultural
fabric in which the construction sector operates. This calls for a need to
reconnect the current research agenda with the actuality of the construction
sector. The research embraces four inter-connected work packages (WPSs)
as follows:

e WP1: Identifying key issues which could shape the construction
industry over the next 10 to 20 years and establishing a range of
possible future scenarios based upon groupings of their
interdependencies;

e WP2: Grounding the project in a thorough investigation of the current
structural and cultural configurations which shape the manner in
which strategic competitiveness is enacted in practice;

e WP3: Creating an interactive IT tool to explore and simulate a
number of these future issues and scenarios;

e WP4: Developing appropriate strategies and policies at both industry
and firm levels to help organisations prepare for the future.

These four Work Packages (WPs) are all complementary and inter-linked,
as shown in Figure 2.

1.2.1 WP1: Where are we going?

The initial stages of this WP involved reviewing the many construction
futures reports which had been published in the last 8 years, the majority

from the UK but also some international work (Harty et al., 2007). More
than 300 separate issues were identified from this literature and content
analysis was used to group these in high-level ‘clusters’ of related issues
(Soetanto et al., 2006). These issues were used as a basis for identifying
emerging themes in the data collection exercise, which was aimed to
capture people’s perceptions and interpretations of future events in industry
workshops, in the form of causal maps (Eden and Ackermann, 2001).
Causal maps, constructed by two to four individuals in a group setting,
exhibit ‘cause and effect’ relationships between events (and also concepts,
factors, barriers and enablers). From this, emerging future scenarios for a
particular theme can be identified. These workshops, lasting from between
1Y% to 3 hours, have yielded detailed maps of issues, drivers and barriers,
together with an associated recorded verbal narrative of the maps (Harty et
al., 2006b). To date, separate 24 workshops and interviews have been
conducted, generating nearly 70 different causal map future scenarios. The
majority of the workshops have been organised jointly with construction
institutions and their members, such as the Institution of Civil Engineers
(ICE), Constructing Excellence (CE), Health and Safety Executive (HSE),
Chartered Institute of Building (CIOB), European Construction Institute



918 CIB World Building Congress 2007

(ECI), Construction Industry Council (CIC) and the Department of Trade
and Industry (DTI).

The workshop data produced has then been converted into pictorial
maps (using the software Decision Explorer’™) and an associated textual
explanation of the scenarios. This then permits further analysis and
validation of the data.

The purpose of these scenarios is not to predict which is going to
happen, but to generate open discussion and to stimulate learning amongst
practitioners and policy makers so that plans can be put in place to ensure
that the industry progresses towards the more ‘desirable’ future, whilst
simultaneously being aware of the risks associated with the ‘less-desirable’
scenario. When discussing possible future scenarios, it should also be
remembered that one individual's ‘desirable’ outcome can often be
another’s ‘undesirable’ outcome. Even successful strategies may have
unintended consequences for the businesses that they effect.

1.2.2 WP2: Where have we come from?

The environment that contracting firms operate in is constantly changing,
with multiple challenges. Firms are faced by the apparent paradox between
recursiveness and adaptation (Jarzabkowski, 2003). Providing both a
stable yet challenging environment for professionals is important. Likewise,
offering clients and the supply chain security and low risk, yet also
demonstrating an innovative approach to projects also finds relevance.
Such concerns are compounded by an industry continually seeking change
whilst attempting to reduce uncertainty.

Whilst mindful of these issues the research team at the University of
Reading have engaged with regional contracting firms in the UK to
understand how they operate within such an environment. Such firms
undertake the majority of construction work in the UK, yet their voices go
relatively unheard. Within this population, the research has focussed upon
what each firm has, what each firm does, the shared activity of the
managers within each firm and the firm’s historical development. As such,
WP2 draws upon the broader strategic management literature of strategy-
as-practice (Johnson et al.,, 2003) and its cousin dynamic capabilities
(Teece et al.,, 1997). Semi-structured interviews have been carried out
across the management structure of the case study firms. These have
been transcribed and coded using Nvivo 7 software. A coding template,
informed by the broader strategic management literature highlighted, was
used to understand it's relevance in practice.

What has been evident is that each firm has a unique story, whereby
competitiveness has been enacted very differently depending upon
context. An example is provided by the 40 year development and
diversification of a civil engineering firm, whereby it's strategy and
procurement are intertwined. The firm, partly through serendipity and partly
as a response to changing market forces, now has a number of divisions
including social housing; maintenance, and building. However, this
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diversification has occurred far more through evolution than by any long
term strategic plan. The firm has had the capability to respond to changes
in market demand and has been able to reconfigure the resources and
capabilities it has in order to behave opportunistically. The firm has
adapted to numerous procurement methods whilst pro-actively developing
new methods in order to offer clients additional benefits. Generally,
contracting firms currently operating, and particularly those with a longer
history still operating are extremely good at adapting to changing structural
issues within the industry.

In addition, these firms have the capability to reconfigure the manner
in which they work, often very quickly, although usually opportunistically
rather than strategically.

Initial findings suggest there is a strong resonance between how
strategy is enacted and the strategy-as-practice literature, whereby
strategy is seen as a pattern within a stream of goal-directed activity
(Jarzabkowski, 2005). Whilst many of the findings from WP2 will be used
to inform work packages three and four, the findings will have individual
merit. Understanding how the structural and culture forces impact upon the
activity of strategy will provide the case study firms a previously unseen
insight into their operations.

1.2.3 WP3: How are things interconnected?

Findings from WP1 and WP2 are being used by the University of Salford
for the development of grounded models of sustained competitiveness of
the UK construction sector, predominately using system dynamics (SD)
methodology. SD methodology is a time series simulation that incorporates
non-linear relationships and allows the feedback of information at each
time step, to show the inter-relationship of activities and bodies within a
given system.

WP3 have also interviewed a number of organisations that build social
housing and/or manage social housing projects, with the aim of
understanding their mental models of the construction industry. These
interviews have investigated both how the public housing industry works,
how it has changed in the past and how it is expected to change in the
future. The adopted approach enables the complex interrelationships
between issues to be investigated in a methodical rather than an intuitive
way. The modelling of ‘What-if?’ scenarios should provide insights into the
issues facing the construction industry over the next 10-20 years. These
dynamic model simulations will consequently enable construction
organisations to improve their strategic approaches to envisaged change
and sustained competitiveness.

By analysing the data from WPs 1 and 2, a high-level map of a firm’s
resources and factors that impact upon them was constructed (Quigley et
al, 2006). WP3 converted this map into a series of models, from a variety of
theoretical perspectives, which convert a firm’'s characteristics into a
competitive index (CI). This metric can then be used to help indicate which
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firms in the construction sector are most competitive, and correspondingly
win more of the available contracts.

The example model in Figure 1 shows construction contracts flowing into
the market, where they are won by companies dependent on the relative
‘competitive index’ of each firm (frm A, B and C). Each firm has a
maximum ‘WIP (Work In Progress) Capacity Constraint’, and any level of
WIP above this will lead to tardiness in completing and/or starting
contracts. A firm's competitive index (Cl) is affected by tardiness in either
the starting or completion of any contract.

The model starts in equilibrium, and changes in the CI of each of the 3
firms can be made to investigate the impact of a firm's competitiveness on
market share and the number of new orders won. An increase in a firm's
relative Cl will results in more contracts won until the firm’s WIP Capacity
Constraint is reached, at which point tardiness in starting and completing
contracts results. This leads to a decrease in a firm’'s Cl and hence the
number of new contracts won compared with their competitors. This cycle
continues to repeat itself with a decreasing magnitude, as the model tries
to find its original equilibrium.

Future work in WP3 involves modelling the different areas of the UK
construction sector and how these are expected to change in the future.
This work will enable the models to give insights into behaviour that firms
can adopt that may help in them being both competitive and sustainable.
This work will then be expanded to look at how the UK construction
industry as a whole can be competitive and sustainable in a changing
environment.

1.2.4 WP4: How do we get to where we want to be?

The three partners will work together in the final 12 to 18 months of the
project to deliver WP4, which is just beginning. This final WP will use soft
systems methodology (SSM) and SD as a participatory means of
identifying the desirable and feasible changes arising from the first three
WPs. SSM is best understood as a process of enquiry; its use in
conjunction with SD modelling combines an interpretive standpoint,
accepting of multiple perspectives, with a recognition of dynamic causal
interconnectivity. This guiding framework provided by SSM will ensure that
the implementation

strategies devised in WP3 fully take into account the contextual reality of
the sector as explored in WP2 and the future scenarios identified in WP1.
The combination of SD and SSM is powerful because it counters the main
criticisms when the two methodologies are used in isolation (Checkland,
2001).

Systems models will be derived from semi-structured interviews and
compared to the SD models in industry workshops. The differences
between the models and opinions will provide the structure and substance
for an organised debate. Such a process is important when discussing
strategies for moving the industry from where it is now to a desired future
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state. The debate will also accommodate opinions from different interest
groups, which is vital in a sector long characterised by conflicting agendas
and a myriad of representative bodies.

Contribution to development

These models, interviews and opinions will consequently form the data
from which the WP deliverables will be developed. These include a 10-year
research agenda for the academic community, EPSRC and IMRCs,
strategic guidance for industry and individual companies for the
implementation of innovation-based competitiveness and an improved
capacity for strategic planning aimed at individual companies within the
sector.

1.3 WORK PACKAGE INTERCONNECTIVITY

The interconnectivities between the WPs is illustrated in Figure 2. WPs 1, 2
and 3 all contribute to one another, and all three then feed into the final
work package, WP4.

Interconnectivity 1: Understanding the activity of strategy, what managers
do and how firms are able to reconfigure the resources they have to
changing environments (developed by WP2) is being utilised by WP3 to
help them build their model of a ‘sustained competitive construction sector’
and to develop an industry sector competitiveness index using Systems
Dynamics (SD). Additionally, the broader structural and cultural
developments which influence the historical path of the firms inform the
wider industry level understanding offered by the SD model.

Interconnectivity 2: The future scenarios and causal maps identified and
developed in WP1 will feed into, and be used for, the futures SD modelling

in WP3 to enable complex interrelationships between issues to be
investigated in a methodical manner. This will help place the firm level
issues into a wider context geared toward possible future scenarios.
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Interconnectivity 3: The government construction futures reports reviewed
and analysed in WP1 have been used by WP2 to investigate whether the
development paths of UK regional contractors have been influenced by
these initiatives. Likewise, how the actions of those contractors has played
a role in influencing the broader structural drivers within the industry is
discussed.

The three partners will then work together towards the end of the
project to combine the outputs of the 3 WPs, together with soft systems
methodologies and industry interviews and workshops, in order to deliver
WP4. The implementation strategies developed in WP3 will take into
account the contextual reality of the sector as investigated in WP2 as well
as the future scenarios identified in WP1.

In addition to the internal connectivities, the Big ldeas has also
benefited from, and will continue to do so, close cross-pollinating linkages
with a number of other construction futures research projects and teams, in
particular:

e DTI OSI Foresight SEMBE (Sustainable Energy Management in the
Built Environment) (www.foresight.gov.uk/Energy/Energy.html)

e BRE/Defra/AEA Technology: Developing a Strategic Approach to
Construction Waste- 20 Year Strategy (BRE, 2006)

e ECI Construction Futures Task Force (www.eci-online.org)

e HSE (Health & Safety Executive) Horizon Scanning Unit
(www.hse.gov.uk/horizons/)

1.4 FUTURE WORK

The work for WP4 will now progress in the final year of the project, the
main aim of the work package being to improve the capabilities of
construction firms for strategic planning. This is an area considered as
weak within the sector, an argument borne out by the analysis of the case
studies conducted within WP2, and is especially pertinent given the range
and

significance of potential challenges the sector may face over the coming
years, identified within WP1.

Using the insights emerging from WPs 1-3 a strategic planning tool
will be developed, and then this will be piloted with specific construction
firms or clusters of firms. In addition, areas where academic research can
support and further develop this capacity over the next ten years will also
be identified. The specific deliverables for WP4 were outlined in section
1.2.4.
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Figure 2. Big Ideas project WP inter-connectivities

(courtesy of C.Kao and R.Soetanto)
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One of the crucial aspects of WP4 is to effectively utilise the outputs and

insights from the other WPs. WP1 is producing useful maps of important

future issues, including their interconnectivities. This is useful in identifying
potential challenges to work with for WP4, and also to give some
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appreciation of interconnectivities and potential ‘knock-on’ effects of
dealing with specific issues. The further development of a range of
scenarios incorporating a number of interconnected issues and events will
also be useful when working with industry to prepare them for different
potential futures. The case studies produced by WP2 and the conceptual
positioning of them will provide the grounding from which to begin to
develop the planning techniques themselves, the strategic plans of industry
collaborators resulting from them, and also frame the support activities to
assist in the realisation of these plans. In a similar way to WP4, WP3 is
taking outputs from WP1 and 2 to produce models of construction sector
activities. By using the system dynamics simulations alongside the WP4
SSM modelling, this overcomes the criticism of using either in isolation (in
term of being either too hard and abstracted, or too soft and descriptive).

SD simulation could also provide an alternative method of exploring
the longer term consequences of strategic changes developed through the
planning tool. The centrepiece of the dissemination strategy will be a major
two-day conference to which leading researchers, industrialists and policy
makers will be invited. The conference will be themed around the
development of the 10-year research agenda to respond to the systemic
map of issues emerging from this study.

1.5 CONCLUSIONS

This project has been, to date, a good example of how three Universities
and Departments are working together to produce a body of work that is
greater than the sum of it's parts. It provides an example of how WPs can
be truly integrated, even if carried out at different locations, and how the
cross-pollination of information between partners can contribute to the
overall success of the project.

e Where are we going? 24 workshops and interviews have so far been
conducted, generating nearly 70 different possible causal map future
scenarios showing how the construction industry may develop in the
future

e Where have we come from? A strong resonance seems to exist
between how strategy is enacted within firms and the strategy-as-practice

literature, whereby strategy is seen as a pattern within a stream of goal-
directed activity

e How are things interconnected? A high-level map of a typical
construction firm’'s resources (and factors that impact upon them) has
been constructed which can be used to investigate different alternative
future scenarios

In the final year of the project, the WPs will begin to produce realistic
guidance for the UK construction industry, policy makers, government and
clients which is grounded in the reality of the sector. This will consequently
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provide them with the background, information, tools and techniques
required for the companies and individuals to investigate, debate and
consequently make more educated decisions regarding their future
strategies.

1.6 ACKNOWLEDGEMENTS

The 'Big Ideas' is a collaborative research project between the Universities
of Loughborough, Reading and Salford and is funded by the EPSRC. The
authors are particularly grateful to the research teams at the 3 institutions
who in addition to the authors of the paper include, S.A.Austin,
B.Dangerfield, A.J.Fleming, N.Gilkinson, C.Gray, S.D.Green, C.F.Harty,
W.P.Hughes, C.Kao, P.McDermott, L.Ruddock, A.D.F.Price and A.Thorpe.

1.7 REFERENCES

Bosher L.S., Dainty A.R.J., Carrillo P.M., and Glass J.,(2007a) PRE-EMPT:
Developing a protocol for built-in resilience to disasters, CIB World
Building Congress, 14th — 18th May, Cape Town, South Africa

BRE (2006), Developing a strategic approach to construction waste — 20
year strategy, BRE, Watford, UK.

Checkland, P. (2001) Soft systems methodology, in J. Rosenhead and J.
Mingers (eds) Rational Analysis for a Problematic World Revisited, 2nd
edn., Wiley, Chichester, pp 61-89.

CIRIA (1999) Adopting Foresight in Construction, Construction Industry
Research and Information Association, London.

DTI (2001) Constructing the Future, Foresight report, Built Environment
and
Transport Panel, Construction Associate Programme, Department of
Trade and Industry, London.

Eden, C. and Ackermann, F. (2001) SODA — the principles. Rational
Analysis for a Problematic World Revisited: Problem Structuring Methods
for Complexity, Uncertainty and Conflict, 2nd edition, Rosenhead, J. and
Mingers, J. (eds.), John Wiley & Sons Ltd, Chichester, UK.

Egan, J. (1998), Rethinking Construction, HMSO, UK.

Flanagan (1999) Lessons for UK Foresight from Around the World for the
Construction Associate Programme, Construction Research and
Innovation Strategy Panel, London.

Fleming, A. and Lee, A. (2006) Designing to Bridge the Gap in Major
Disaster Reconstruction: the Methodology, London, RICS.

Goodier, C.l., Bosher, L., Fleming, A. and Soetanto, R., (2007) Synergising
disaster risk management and construction research: A multi-disciplinary
initiative from the UK, to be presented at the CIB World Building
Congress, 14th — 18th May, Cape Town, South Africa.

Harty, C.F., Goodier, C.I., Soetanto, R., Austin, S.A., Dainty, A.R.J., Price,



CIB World Building Congress 2007 927

A.D.F. (2007) The futures of construction: a critical review of
construction
futures studies, Construction Management and Economics (in press).

Harty, C.F., Goodier, C.I., Soetanto, R., Austin, S.A., Dainty, A.R.J., Price,
A.D.F. and Thorpe, A. (2006b) Scenario development: a methodology for
aligning contemporary practices with the potential futures of UK
construction, In Proceedings of ARCOM Twenty-second Annual
Conference, Boyd, D. (ed.), Birmingham 4-6 September, pp. 601-610.

Jarzabkowski (2003) Strategic Practices : An Activity Theory Perspective
on
Continuity and Change, Journal of Management Studies 40 (1) 23-55.

Jarzabkowski (2005) Strategy as practice : an activity-based approach.
London. Sage.

Johnson, G, Melin, L and Whittington, R (2003) Micro Strategy and
Strategizing : Towards an Activity-Based View, Journal of Management
Studies 40 (1) 3-22.

Latham, M. (1994) 'Constructing the Team', Department of the
Environment, HMSO, UK.

Quigley, M., Kearney, J. R., Dangerfield, B. and Fleming, A. (2006), Using
the System Dynamics Methodology to Model the Competitive Index of
Firms in the UK Construction Sector, Symposium on Sustainability and
Value through Construction Procurement 2006: CIB W92 — Procurement
Systems, University of Salford, UK, 450-460.

Soetanto, R., Dainty, A.R.J., Goodier, C.l., Harty, C.F., Austin, S.A., Price,
A.D.F. and Thorpe, A. (2006) Synthesising emerging issues within key
futures study reports in construction, In Proceedings of Construction in
the XXI century: Local and global challenges, Joint Int. Symp. of CIB
Working Commissions W55, W65 and W86, Rome, 18-20 Oct. 2006.

Teece, D. Pisano, G. and Schuen, A (1997) Dynamic capabilities and
strategic management, Strategic Management Journal 18 509-533.



	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



