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ABSTRACT

Construction is generally aimed at meeting developmental objectives.
Improper allocation of risks in construction projects result in poor
performance and inefficient resource usage that would undermine the
planned development. Allocating risks to a party best able to manage them
has been a time-honored “mantra”, based on an assumption that the party
best able to manage a specific risk is the party best able to manage that
risk throughout all stages of a risk management cycle. However, in
practice, different parties may be better equipped to handle specific stages,
while some stages may be better managed jointly, especially in the case of
complex risks. A survey was conducted to ascertain the perceptions of
practitioners in the industry to identify who is better able to manage each
stage of the risk management cycle with respect to some specified risks.
This paper discusses the conceptual framework involved, the preliminary
survey results obtained and their implications and applications.
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1. BACKGROUND

The construction industry is known to operate in an adversarial
environment which gives rise to problems such as conflicting agendas,
wasted resources, poor performance, disputes and disrupted relationships
between the stakeholders. To a certain extent, this has resulted from the
way the risks were handled traditionally in construction projects. Risks are
inherent to construction projects due to the large number of uncertainties;
and the contracts which are seen as tools for managing risks (Godfrey,
1996), have traditionally inclined towards managing risks through
transferring them. However, this strategy often fails, creating an adversarial
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climate leading to disputes, time and cost overruns and poor overall
performance (Chan and Kumaraswamy, 1997; McGowal et. al., 1992).

As professed by Latham (1994) risks can be transferred, accepted,
managed, minimized or shared but cannot be ignored. In this context,
Rahman and Kumaraswamy (2001, 2002) suggest that the main
contracting parties should jointly manage unforeseen risks in the post
contract stage. However, absence of acceptable risk sharing mechanisms
that form a part of the contract is an obstacle in effective joint risk
management. Shared risk pricing leading to a target cost that can be
adjusted in the course of the contract to accommodate unforeseen risks
accompanied by a pain share/gain share arrangement has been the
popular sharing mechanism in projects where risks are jointly managed.
However, price adjustments for risks unforeseen at the time of the contract
may not be mutually acceptable in some situations and a linear painshare /
gainshare arrangement assumes the responsibility of different stakeholders
to be equal which may not be the case and hence, unfair.

Moreover, allocating risk to a party best able to manage them as
compared to joint risk management is still the preferred way in the industry
especially with the consultants (Rahman, 2003). It is convenient to assume
that a party traditionally seen as best able to manage a certain risk overall
is indeed the party, which is best able to manage it through all stages of
risk management cycle. This paper hypothesizes that the previous
statement is not true and presents a survey instrument which was
developed to test the same and to identify the party best able to manage
different stages of the risk management cycle with respect to a specified
number of risks. The instrument is also designed to quantify the
contribution of each stage towards the effective performance of overall risk
management cycle for the purpose of developing a risk sharing mechanism
in which each stake holder’s share is proportional to his responsibility. The
preliminary results of a pilot survey are also presented.

2. INTRODUCTION TO RISKS AND RISK MANAGEMENT

This section defines risk management for the purpose of this paper,
identifies various stages involved in risk management and structures them
so as to form comprehensive and mutually exhaustive processes in a
complete risk management cycle. Emphasis is laid on defining and
developing the different stages of a risk management cycle because of the
necessity to identify the responsible stakeholder for each stage of a risk
management cycle and to quantify the contribution of each stage of the
cycle, towards achieving a controlled risk environment as it is imperative to
define the stages involved in risk management such that they are
comprehensive and mutually exhaustive of the processes and steps
involved.

According to the Oxford English Dictionary (1989), risk is exposure to
mischance or peril whereas the Project Management Body of Knowledge
(2000) treats it as an uncertain event or condition that, if it occurs, has a
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positive or negative effect on a projects objective. The definition of risk
management varies in conjunction with the definition of risk.

According to Lewis et al. (1992), risk management involves the
identification and assessment of the particular, significant risks which may
impair the performance of a specific project and the establishment of
policies for dealing with them, whereas PMBOK (2000) defines risk
management as the systematic process of identifying, analyzing, and
responding to project risk and it includes maximizing the probability and
consequences of positive events and minimizing the probability and
consequences of adverse events to project objectives.

For the purpose of this paper, the definition of risk is limited to the one
that causes negative impact and hence the definition of risk management is
limited to the process of dealing with adverse risks, as these pose the
toughest hurdles to reaching agreement on sharing strategies and
mechanisms. From the definition of risk management by PMBOK (2000), it
can be seen that the risk management process involves three stages
namely identifying, analyzing and responding. However, risk management,
as a cycle of these three stages does not provide a detailed and substantial
picture of the steps/stages involved as it consists of a number of sub
processes, which themselves can be treated as steps/stages. A more
detailed overview of the various stages involved is summarized in Rahman
(2003) and is as follows:

“Risk Identification: The process of systematically identifying,
categorizing and assessing the initial significance of risks associated with a
construction project and documenting their characteristics.

Risk Analysis: The consideration of the sources of different risks;
consequences associated with each type of risk or combination of risks and
assessment of the impact of risk by various risk measurement techniques.

Risk Evaluation: The process of comparing the level of risk found
during the analysis process with previously established criteria.

Risk Response: The process of identifying/developing risk response
options and determining actions for treating the risk, targeting enhancing
opportunities and reducing threats to project objectives.

Risk Monitoring: The process of keeping track of the identified risks,
monitoring residual risks, identifying new risks, ensuring the execution of
risk plans, and evaluating their effectiveness in reducing risk with respect to
changing circumstances” (Rahman, 2003).

Risk analysis and risk evaluation involve similar and overlapping
processes and hence are combined and treated as one stage named risk
evaluation in this paper. The risk response stage as seen above clearly
consists of two distinct sub steps namely identifying and developing
response strategies and actual implementations of the identified responses
and hence, these two are treated as distinct and discrete stages in this
paper. Moreover, risk knowledge dissemination to all stakeholders, which
theoretically plays an important role in the success of achieving a risk-
controlled environment, is conspicuously absent as a step/stage in the
framework. Hence, this research introduces a new step/stage to account
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for knowledge dissemination and this step/stage is positioned between risk
response planning and risk response implementation.

Six risk management stages are demarcated in this exercise as: (A)
Risk Identification (B) Risk Evaluation (C) Risk Response Planning (D) Risk
Knowledge Dissemination (E) Risk Response Implementation and (F)
Performance Monitoring. These six step/stages are taken together to form
the comprehensive and mutually exhaustive stages of a risk management
cycle from initiation to completion. These six risk management stages are
used to measure the percentage contribution of each preceding stage
towards ideal performance of each succeeding stage in risk management
cycle.

3. MEASURING CONTRIBUTION OF EACH STAGE TO THE RM CYCLE
AS A WHOLE

In order to measure the contribution of each stage to the risk management

cycle as a whole the following assumptions with respect to RM stages
delineated above were made: (1) there is no essential overlapping of
stages, (2) the stages are mutually exhaustive of all possible stages of risk
management cycle and (3) the success of one stage is dependant on
satisfactory performance of the previous stages. Based on these
assumptions, a survey instrument was developed with two parts. This
survey instrument targets experienced professionals in the domain to first
evaluate the percentage contribution of each preceding stage towards ideal
performance of each succeeding stage in the risk management cycle. The
first part of the survey instrument is as shown in Figure 124.1 and is used
to measure AB, AC, BC, AD and so on wherein the term AC signifies
contribution of stage A (as named in the previous section) towards ideal
performance of stage C and similarly for BC, AD and others.

Table 124.1 Contribution Matrix

A B C D E F
A AB =100 AC=60.00 | AD=1740 | AE=13.33 | AF=15.00
B BC =40.00 | BD=20.84 | BE=13.33 BF = 07.50
C CD=61.66 | CE=46.67 | CF=07.50

DE =26.67 | DF=07.50

EF =62.50

- 100 100 100 100 100
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Figure 124.1 Survey instrument format — part 1

The respective mean values as ascertained from a pilot survey with a
sample size of 7 are as illustrated in Table 124.1. The respondents were
project managers and above with a minimum experience of 3 years and
above in construction risk management (two from contractors, two from
clients and three from consultants). The values
identification and risk response planning contribute the most to a
successful risk management cycle.

indicate that risk
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4. IDENTIFYING THE PARTY BETTER ABLE TO MANAGE EACH
STAGE OF RISK MANAGEMENT CYCLE

A set of risks were identified from the literature review and the second part
of the survey instrument referred above was developed similar to the
sample shown in Table 124.2 but encompassing all stages of the risk
management cycle. It is proposed that through this instrument, for each of
the specified risks in the 1* column, opinion from experienced
professionals in the domain can be extracted as to whether Owner (O) or
Contractor (O) or either (C/O) is better placed to manage each stage of risk
management cycle or whether it should be managed jointly. In the case of
‘jointly’ being the preferred answer, they could fill in the perceived
contribution of each stakeholder for better managing that risk stage on a
scale of 1 to 100.

Table 124.2 Survey Instrument Format — part 2

Risk Identification Risk Evaluation
Type of Risk Joint Joint
o|C|olC 0 C O | C | OlC o C

Risk 1

Risk 2

Table 124.3 Frequency - Risk Management with respect to Each Stage
Risk Identification Risk Evaluation Risk Response
. Plannin
Type of Risk Joint Joi
O| C| O/C | Joint O |C|oOlC O | C | olC nt

Site Access -5 1 - - 16 - - 5 1 -
Unforeseen

Ground

Conditions -5 1 - - | 6 - - 1|4 1 -
Quantity
Variations -1 4 - 2 - 13 3 - 1)1 1 3
Weather -6 - - |6 - - -1 6 - -
Acts of

God/Nature 4| - - 2 3|1 - 2 2| - 2 2
Inflation 4| - 2 0 3| - - 3 2| - - 4

The survey results for the second part of the pilot survey in terms of
frequency of respondents with an opinion as to which party is best able to
manage the risk management stage for the first of the five risks out of 20
risks evaluated are indicated in the table 124.3. The patterns of results
indicate that for some simple risks such as weather, the present approach
of allocating it to one single party can achieve the desired results. However
for some complex risks, even when an individual stage was allocated to a
single party, the same respondent sometimes allocated other stages to
different parties suggesting that at least in some cases the present
approach of allocating the entire risk management to a single party is
flawed. This supports the hypothesis of this paper albeit, only with respect
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to complex risks. Further, there are risks for which, a considerable number
of respondents opted for joint management across most of the stages.

From these preliminary results, it can be postulated that risk allocation
is risk dependent and hence risk sharing mechanisms should also be risk
dependent (i.e. risk sharing ratio’s need not be the same for all the risks).
Further, it is also inferred that allocating different risk management stages
to different parties may be helpful in case of unique and complex risks.

5. APPLYING THE EVALUATED VALUES FOR RISK MANAGEMENT

As mentioned earlier, shared risk pricing leading to a target cost coupled
with a pain share/gain share arrangement is a popular risk sharing
mechanism. An example of a situation which requires sharing of risks can
be where a project requires materials which are not locally available and
are under import controls, and the project management believes that joint
efforts are required to deal with the risks involved with the import of these
materials. Further, it can be seen that that a contractor could be best
positioned to identify the risks, evaluate them and plan responses but the
client is in a better position to implement them because of its stature and
his relations with potential suppliers. This being a unique case, the project’s
overall pain share / gain share ratio may not be satisfactory to deal with the
situation and may require a risk specific mechanism. In cases like this,
evaluated values from this survey instrument can be used for developing
risk specific pain share / gain share arrangements.

Further, to deal with a case like the one discussed above, especially in
the case of pain share, only a risk specific pain share / gain share
arrangement may not be enough. What happens if one party is able to
perform its responsibilities and the other fails and the risk materializes
resulting in losses? For example, suppose in the case above, RM stages A,
B, C, D and F were allocated to the contractor and stage ‘E’ was to be
taken care of by the Owner; the contractor was successful in taking care of
his responsibilities on stage A, B, C and D but the owner failed in stage ‘E’
thereby derailing not only stage F, but also the overall risk management of
that risk resulting in expenses above allowed contingencies.

This case calls for a flexible pain share / gain share arrangement that
reflects the success / failure of each party in performing its responsibilities.
Evaluated values from the presented survey instrument can support
development of flexible pain share/gain share arrangements in the case of
different risk management stages being allocated to different parties by
mathematical deduction. They can also be treated as base values while
negotiating pain share / gain share arrangements. Further, allocating
different stages of risk management to different parties is expected to
increase risk management interactions between the parties thereby
strengthening the relationships and transfer of both risk related and other
(more general) knowledge.
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7. CONCLUSION

The conceptual framework presented in this paper takes a bottom-up
approach (for Jointly managing risks on the basis of choosing parties best
able to handle each of the individual stages of risk management and
thereby deciding their share of responsibilities in overall risk management).
This can be useful for joint risk management, especially in case of unique
and complex risks. Although the observations are preliminary, being based
on initial 7 responses, the results also justify conducting a further extensive
survey to test and increase their reliability.

However, the survey needs to be refined to target few specialized
risks based on pilot survey outcomes rather than an expanded list, as
extracting responses for an extensive list is seen to be time consuming and
complex. In this regard, the survey instrument may be designed to reflect
one risk at a time.

8. ACKNOWLEDGEMENTS

The authors gratefully acknowledge the funding assistance received from
Hong Kong Research Grants Council Grant No. HKU 7011/02E.

9. REFERENCES:

Chan, D.W.M., and Kumaraswamy, M.M., 1997, A Comparative study of
Causes of Time Overruns in Hong Kong Construction Projects.
International Journal of Project Management, 15(1), 55-63

Godfrey, P.S., 1996, Control of Risk: a guide to the systematic
management of risk from construction. Special Publication 125, CIRIA,
UK

Latham, M., 1994, Constructing the Team. HMSO, July 1994, London

Lewis, J., Cheetham, D.W. and Carter, D.J., 1992, Avoiding conflict by risk
management - the role of the client's project manager. In Construction
Conflict Resolution: Proceedings of the First International Construction
Management Conference, UMIST, 25-27 September, E&FN Spon,
London, UK. 72-94.

McGowan, P.H., Malcom, R., Horner, W., Jones, D. and Thompson, P.A.,
1992, Allocation end evaluation of risk in construction Contracts. The
Chartered Institute of Building, Occasional Paper No 52.

Oxford English Dictionary, 1989, Online version,
<http://dictionary.oed.com/cqgi/entry/50207291?query_type=word&gueryw
ord=risk&first=1&max to_show=10&sort type=alpha&result place=2&se
arch _id=fYR8-9xYqgzt-130&hilite=50207291> (Oct. 21, 2005)

Project management Body of Knowledge, 2000, A Guide to the Project
Management Body of Knowledge. Project management Institute, Newton
Square, Pennsylvania, USA



http://dictionary.oed.com/cgi/entry/50207291?query_type=word&queryword=risk&first=1&max_to_show=10&sort_type=alpha&result_place=2&search_id=fYR8-9xYgzt-130&hilite=50207291
http://dictionary.oed.com/cgi/entry/50207291?query_type=word&queryword=risk&first=1&max_to_show=10&sort_type=alpha&result_place=2&search_id=fYR8-9xYgzt-130&hilite=50207291
http://dictionary.oed.com/cgi/entry/50207291?query_type=word&queryword=risk&first=1&max_to_show=10&sort_type=alpha&result_place=2&search_id=fYR8-9xYgzt-130&hilite=50207291

CIB World Building Congress 2007 118

Rahman, M., 2003, Revitalizing Construction Project Procurement through
Joint Risk Management. PhD Thesis, University of Hong Kong, Hong
Kong

Rahman, M.M. and Kumaraswamy, M.M., 2001, Appraising the potential for
joint risk management. 17th Annual ARCOM Conference, Reading, UK,
Association of Researchers in Construction Management, 2001, 2: 863-
873

Rahman, M.M. and Kumaraswamy, M.M., 2002, Risk Management Trends
in the Construction Industry: Moving Towards Joint Risk Management.
Engineering, Construction and Architectural Management, 9(2), 131-151.



	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



