Age of rapid economic growth

Chapter 1

Introduction

1.1 Problem Background
In this age of rapid economic growth and industrialization, there is a focus on tapping the strengths of a business or industry and minimizing the risks. Management plays a very important role in curbing the risks of a business. This type of Management itself has evolved into a field with its unique identity namely-Risk Management. An industry, where Risk management plays a very important role is Construction. Some of the risks that can be associated with the Construction Project are construction defects, design and architectural defects, quality defects, problems with meeting deadlines, lives of construction workers and issues related to exceeding the allotted financial budget for construction (Azhar and Ahmed 2004). These risks alter the time, money and quality of the construction projected and have severe implications in the management of operations in a firm (Azhar and Ahmed 2004). The Risk Management process involves the identification of the potential construction risks so that any hazards that result out of it are either mitigated in the future or even eliminated in the present.

Considering that over 2 million people work in the construction firms in UK, it easily is the biggest industry in the UK (Health and Safety 2009). Hence, special importance must be paid to aspects of the risk management in construction, which can considerably save time and resources in the project completion. Various statistical and analytical techniques also need to be considered in the determination of the risk involved (Atkinson 2001). In this dissertation, a detailed analysis is performed to list all the kinds of construction risks. Many of the techniques that will be discussed here are relevant to the estimation of the consequences of risk events, and allocations of risks (Azhar and Ahmed 2004).
1.2 Research Problem Background
Construction related projects are usually long and tedious and involve internal and external risks (Khelmetti 2006). While there has been enough research done in this area, there is still a lot of scope for application of the developed strategies. The inability to implement these fully is due to the impracticality of some of the developed strategies. Essentially Risk management deals with the "Identification, Measurement and Control of Risks" at the most optimum costs, which otherwise could hamper property or life over the entire duration of its existence (Edwards 1995). With relevance to construction, the following items fall under Risk Management (Edwards 1995):
· Physical/Material Risks: These include risks like structural defects, explosion, earthquake, floods...etc.

· Social/ Environmental Risks: These can be associated with environmental policy changes brought about by the existing legal and social system.

· Political Risks: These are legislation risks and sanctions which can be implemented by change in the ruling government.

· Financial Risks: These are risks relating to improper budget management, allocation or losses at critical points of the construction project.

· Technical Risks: These are purely technical in nature and relate to improper information handling, poor architectural and design proposal, material risks...etc.
The cost that will be incurred in Risk Management plays a significant role in the financial budget allotted for the project. These include (Edwards 1995):
· Direct costs of Loss: Once the risk has been identified, this refers to the cost of repairing or replacing the damaged part of the construction project.

· Quantifiable Costs of Loss: These include investigation costs, training costs...etc.

· Indirect Costs of Loss: These include poor human relations, loss of contracts due to unprofessional work, inferior quality and poor reputation.
Considering the vast scope of the construction industry, it becomes essential to understand the various statistical and analytical methods of risk management and its effectiveness in curbing the risks of construction. It will also be a useful exercise to understand the role of a Project Manager in the arena of Risk Management. Essentially, this involves applying the Prince2 (Projects in Controlled Environment � Second version) Methodology, which can assist in proper management, control and organization of the construction project.

These aspects of Risk Management can only be fully explained by taking into consideration some examples in the construction industry and elucidating the manner in which Risk management techniques were applied in the projects. A comparison of the results on these projects in all the relevant risk management aspects will fully justify the purpose of this dissertation. Further, since Risk Management is an open subject, it could be a useful exercise to consider its application to other industries and see how it compares with its implementation in the Construction Industry.
1.3 Aim and Purpose
The main purpose of this research is to fully analyze the application of Risk Management techniques in the Construction Industry with the help of certain construction projects. Prince2 methodology will be used to fully detail the organization, control and management aspects of Risk Management. Various Statistical and Analytical methods that are used in Risk Management will also be fully analyzed. It is also a goal of this dissertation to compare the application of Risk Management in the construction industry to its application in some of the other industries. This will enable a more detailed understanding of Risk Management.
1.4 Research Objectives
To apply our proposed concepts of Risk Management to Construction, it is necessary to research both these industries- Risk Management and Construction. The proposed research seeks to analyze the application of Risk Management to the Construction Industry. The following are the list of objectives of this research:
· To analyze and study Risk Management Studies by performing a Literature Review.

· To determine the various risks involved in the Construction industry.

· Develop a research methodology to evaluate various aspects of Risk Management and its relation to the Construction industry.

· To apply Risk Management techniques to some construction examples.

· To gauge and compare the possible scope and success of Risk Management by applying it to some other fields.
1.5 Research Scope
This research will encompass the various aspects of Risk Management, which will be helpful in minimizing risks in the construction industry. This demands thorough study and application of Risk Management techniques in relation to construction projects. Prince2 and other research methodologies will be used to explore the breadth and depth of Risk Management. The scope of this dissertation will be to evaluate and interpret how risk management has mitigated or completely eliminated potential risks and hazards. Considering Risk Management in a broader scope, this dissertation will also briefly discuss and compare its application in fields other than construction.

There can be several factors that can affect Risk Management strategies. However, our focus will restrict us to deal with those that are provided in the construction case studies that we shall consider in subsequent chapters. Thus, potential limitations are bound to arise from the reliability of any secondary data used to explore Risk Management. In addition, the study will be limited by time constraints which will affect the number of case studies considered.
1.6 Rationale of the study
As discussed in the previous sections, the success or failure of construction projects solely depends on the various perceivable or pre-anticipated risks that it can withstand over its entire lifetime without failure or any major damage. In our present study, this is of relevance, since it will be used to reinforce the success of Risk Management implementation in the construction industry. Considering that the construction industry is the largest in the UK, it becomes important to analyse the various risks that can be associated with it. By successfully understanding the methodology, techniques and implementation, it will be easier to comprehend its importance and extrapolate its potential to other fields where it might prove its worth. This requires a detailed analysis of all factors outlined in the section on Research Objectives. The comprehensive study of the objectives, listed in the earlier sections will enable analyzing the full scope of Risk Management.

A genuine study of these objectives is only possible with proper research techniques, which enable efficient gathering of inputs and statistical data regarding Risk Implementation and Construction. This bears significance considering the persistent policy changes that take place. Hence, reliable sources need to be considered for any information gathered.
1.7 Organization of the Dissertation
The dissertation consists of 7 chapters. Chapter 2 performs the literature review and seeks to identify the existing information on the subject of Risk Management in journal and books. It also provides a list of sources which showcase the salient features of Risk Management. Essentially, it covers all the sources which can meet the research objectives defined in Section 1.3.

Chapter 3 describes in detail the methodology adopted in meeting each of the research objectives. Also included here are justifications for adopting these methods in performing the case study. Chapter 4 encompasses the Response and Utility of Risk Management in Construction Industry. This deals with elucidating the resourcefulness of Risk Management in the construction industry with the help of certain concrete examples. The various analytical and statistical techniques that are adopted will be discussed. Understanding this is important, since it throws light on implementation aspects and successes of Risk Management in the Construction Industry. Chapter 5 is a compendium of research findings which relate to each objective.

Chapter 6 encompasses the Response and Utility of Risk Management in other industries. Considering that Risk Management is a separate field on its own, this chapter will broaden the scope of its application to other industries. Again, this will be done with the illustration of certain pertinent examples. This is associated with the literature overview that was done in Chapter 2. A comparison can be drawn to establish if these results are in concurrence with the assumptions. Chapter 7 describes the conclusions and recommendations of the research.
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Chapter 2

Literature Review
This chapter outlines prior research which has been conducted related to the list of objectives in Chapter 1. The core idea of this chapter is to research Construction Risks, and secondly to understand how Risk Management techniques have been useful in curbing them. The main risk factors in the Construction Industry are (Al-shiha 1993):
· Faulty design

· Inadequate site investigation

· Non-compliance to specifications

· Uncertainty in the supply or quality of raw materials
The early identification, mitigation or even possible elimination of these risks plays an important role in Risk management. It ensures timely completion of the project. Hence, it is important to understand the various theories relating to the Risk Management of these risks. For the sake of simplicity, the objectives have again been re-listed:
· To analyze and study Risk Management by performing a Literature Review.

· To determine the various risks involved in the construction industry.

· Develop a research methodology to evaluate various aspects of Risk Management and its relation to the Construction industry.

· To apply Risk Management techniques to some construction examples.

· To gauge and compare the possible scope and success of Risk Management by applying it to some other fields.
2.1 Management of Faulty Design in Construction
According to a recent annual survey, nearly 20% of the constructions projects in the UK need repairing due to design defects (Simu 2006). These defects render the structure incapable of the purpose for which it was constructed. Repairing a serious design defect can be complicated and inordinately expensive. The primary function of a design plan is to ensure the longitivity and robustness of construction (Simu 2006). Its aesthetic value does not count for much if it cannot serve its design purpose. Hence, a good design must take into account aesthetic and functional requirements. Without these criteria in mind, any design proposal would be considered a failure (Simu 2006). In case of a design defect or a potential risk, if there is a negligence on the part of the architects or civil engineers to disclose the same, it could result in a failure. Some defects that fall in this category are (Al-shiha 1993):
· Defects in Civil Design

· Architectural defects in Design

· Design Defects in Maintenance

· Defects due to construction drawings

· Defects due to Civil Construction
These defects are core to the study of faulty design and construction. Each of these defects has a series of sub-defects, the discussion of which needs to be conducted in a detailed manner.

However, from a high level point of view, the following are the reasons for poor design (Al-shiha 1993):
· Poor selection of structural system and selection of materials. This must be done in accordance with the design criteria selected.

· Use of untested materials in the construction without attention to laboratory tests.

· Impractical design selection or implementation.

· The design and the construction team have to coordinate effectively to ensure the plans are well executed. Communication gap in this aspect results in poorly executed design with flaws.
For the proper management of design risks, it is essential that there is no communication gap between the design and construction teams (Al-shiha 1993). Further, it requires fair assessment of the risks. These teams must be able to identify, assess and describe the risks to the project manager and make recommendations regarding risk allocation (Al-shiha 1993). This assessment must begin at a very early stage and the risks found must be followed up until they are identified, eliminated or mitigated. It is the job function of a project manager to ensure that all the exhaustive list of risks are detailed and cross-examined for their influence. Some of the series of logical steps taken by Risk Management Experts to counter these Risks in Construction are (Agostini 1996):
· Identifying Risk due to loss : Risk Assessment is the most important activity in this area. This must take into account assessment of risks due to partial or complete damage of the construction project (pars. 63-65). The risks here include those of project acquisition and contract enforceability. Here there is no loss due to personal injury at least in the design phase. However, there is an increased probability of property damage that can be suffered, once the construction project is complete. This can results as from poor and faulty design as well. The designer along with the Risk Management Team faces the obligation to understand the risk in this regard.

· Payments Against the Risk of Loss: This step essentially takes care of the responsibility aspects of the project, wherein any "breach of performance obligations" holds designer or builder and their company responsible � in case of damage of the construction project due to faulty design (Agostini 1996, pars.70-76). Usually a government agency should approve of the design plan, before it is set into motion for construction.

· Insuring Against the Risk of Loss: Any damage that occurs either through faulty desingn or through some external factors must be countered against financially by buying insurance, which covers the insured (Agostini 1996, pars.79-86). This is an important aspect of Risk Management, which guards the owners of the construction project financially.

· Allocating the Risk of Loss: There are some rules and regulations that need to followed in the design/build process. If these are blatantly breached by the designer/ builder, then the financial obligation of such failure will not be taken by the company (Agostini 1996, pars. 87-90). In such a case, such unwarranted breaches in performance make the designer/ builder responsible. Thus, the aspect to consider here is the � what is considered as a warranted breach and what is unwarranted.

· Avoiding the Risk of Loss: The constructive firms avoid the risk of loss itself due to faulty design by developing a program which trains and educates the designers and builders to maintain a high level of competency in coming up with sound design structures (Agostini 1996, pars. 90-95).
2.2 Management of Risks related to Inadequate Site Investigation
The construction site plays a very important role in construction. It is important to know the characteristics of the site to ensure that the foundation for the construction project is solid. According to a survey conducted, it has been noted that in building projects, the major risk technically and financially lies in the decision of site selection (Telford 1995). The delay in site selection has been responsible for the delay in several construction projects. A little less than 40% of the 56 case study projects had poor site conditions. Further it was found in another survey, that in more than 85% of the cases, the investigation done to select the site for construction was almost negligible (Telford 1995).

The research of the construction sites also revealed that the sites contained buried foundations, the history of which was not clear. Further, it also included waterlogged ground, site polluted with methane waste and presence of several rock like structures (Telford 1995). For such ground sites to be made available to construction, compaction was very important. Also present in several sites were underground chambers, tunnels and shafts, unsuitable ground water conditions...etc (Telford 1995). Clearly, these are factors that require research in order to determine the feasibility of the site in construction.

Different types of construction projects have different requirements and also unique problems. For instance, low rise buildings require the soil to be more compressible (Telford 1995). This is usually founded on shallow depths. In such cases, there is usually unruly growth of vegetation, foliage, chemical waste...etc (Telford 1995). In most underground projects, the common problems that are faced folded rock structures, groundwater irregularities and inability to tunnel through certain buried structures.

The differing project requirements demand a detailed study of the various site requirements, investigation techniques and issues which are associated with different construction projects. Site investigation must be carried out in an organized and systematic manner using reliable and optimized cost techniques. The key aspects of construction projects are client commitment, geotechnical research, ground investigation specialist, funding and phased investigation (Threadgold 2007). In each of these, there are certain strategies and methodologies that need to be explored in further detail.
2.3 Management of Risks related to Non-compliance to Specifications
The term "risk management" in reference to technical specifications deals with total risk management in potentially hazardous circumstances that arise from design or construction aspects and which need to be addressed at a future emergency situation (Telford 1995). The lists of specifications are directed to mitigate or eliminate any serious consequences of the risks. The non-compliance to these specifications leads to enhanced state of risk for the construction project. Essentially, the construction specifications can be used as useful tool to manage potential risks and also assist an architect or design engineer to enhance the quality of the construction project under consideration.
2.4 Risk Management related to Supply of Raw Materials
With more demand for supply chain efficiencies, the risks related to the supply of raw materials plays a very important role in ensuring that the construction process is not stalled at any point. With effects of recession looming large in the global economy, there is a possibility of wide financial and economic impact on the construction projects (De Waart 2007). The enormous outsourcing of construction raw materials has led to the increased risk of persistent flow of materials. There have been drastic cost cutting measures on the side of manufacturing operations. However, this has only increased the risk factor associated with supply of raw materials.

Considering the risk of falling short of supplying raw materials, several construction projects have ramped up inventories. However, this again leads to a financial risk of overstocking (De Waart 2007). Thus, clearly there needs to be a balance between the supply and demand of construction raw materials. The present approaches which are in practise are either too theoretical or too laborious. The desired approach must have a practical approach with foresight in financial decisions. The required approach needs to account for sound financial decisions and must be pragmatic in nature.

Hence, the methodology for effective decision making needs to be discussed in detail to ensure that there is no dearth or excess of raw materials either in the supply or demand. Either of these extremes can only happen when the strategic adopted is suited for long term or short term construction projects (De Waart 2007). Hence a definitive mathematical and analytical approach needs to be conducted to ensure that the strategic orientation is towards the progress of the project without resulting in excesses or shortage of raw materials.
2.5 Applying Prince2 Risk Management to Projects
Project Management plays a very important role in organizations, since it galvanizes the available resources and moves forward implementing a common strategy (Akhidenor 2006). Project Management is integral to all types of industries. Furthermore, project management touches virtually all aspects of industry and commerce. The success of Project Management depends on the methodology and the various resources utilized.

In all the developments that have taken place in the field of Project Management, PRINCE2 has evolved as a process providing a manipulative method for all project types. Essentially, this deals with a package of processes, each having a key set of inputs and outputs with specific objectives. According to this methodology, the following characteristics must define a project (PRINCE2-Skyward Business 2009):
· Organized Start: The project must have a structure in place, where all aspects of it are planned and prioritized to minute details. This is important even before the project starts.

· Organized Middle: Once started, the project must also have a well regulated and controlled middle to ensure that the momentum of the start is not lost and tasks are carried out as effectively.

· Organized End: It is also important for the project to have a controlled and organized finale. It must ensure that the project reached a streamlined completion.
Such a structure is necessary to ensure that, there is direction to the project without any abrupt changes to the direction of progress. This makes it possible to keep the project on track with the schedule and ultimately ensures that deadlines and customer expectations are met. The onus to successfully implement PRINCE2 lies with the project manager. The model described in Figure1 will be followed in addressing the Projects related to applying Prince 2 Management techniques to Risk Management. This kind of approach assists the management in understanding the individual risks over the duration of the project. Some risks can be present are present in all three stages, while some might be present in either one or two stages. For risks present in more than one stage, the intensity of the threat that the risk possesses might be vary from being critical to medium to low. Hence, by defining each stage the categorization of Risk type and nature of risk can also be made. Thus, Prince2 methodology achieves this by providing the knitting the necessary framework to encompass the various modules and related activities within a specific project, and outlining the risks associated with each stage.

Prince2 works as an effective Management technique to tap the available resources in order to efficiently organize, manage and control projects. However, for it to be successful it is necessary to consider following steps Management (2009):
· Proper Investigation: A series of investigative steps is undertaken in order to evaluate the Risks involved and the management techniques to counter them.

· Thorough Research: Any data collected from research will involve information from case studies, the responses of the construction firms and also the property owners regarding issues connected to either construction risks or risk management.
Further, applying the Prince2 Risk Management Technique has three foreseeable advantages (Management 2009). Firstly, it updates the Management on the type and criticality of Risks at any stage. Secondly, it facilitates the Decision-making process, which is based on Risk analysis and Assessment based on the Information available. Finally it enables Monitoring of risks. Thus, on the whole, it enables effective management of risks.

The ultimate purpose of this research is to suggest recommendations that can assist in improving or implementing the techniques or methods of Risk Management and to extrapolate them to other areas of construction. Further, based on the responses received in the survey feedback, a statistical approach can be followed to analyze the various responses and to draw further conclusions.
2.6 Assessing Risk Management and Monitoring
Once the risks have been identified, it is important to monitor and update the risks on a constant basis. The following can be described as the main objective of monitoring (Risk Assessment 2008):
· Systematic Tracking of Identified Risks

· Possible identification of New Risks

· Management of Resources to deal with the Risks

· Plan for Mitigation, Elimination and Future Prevention of Risks
The process of risk monitoring must be put in place for the entire lifetime of the project for all kinds of risk. These risks could be low, medium or high in their nature of damage. It is relevant to note that the nature of risks can change from the project inception phase to the completion. In this process, some of the risks might also be eliminated. Reviewing the project risks periodically assists in analyzing the impending danger from the risks. In Project Management, one of the most important tasks is to ensure the stability of the construction project. There should be close examination of the risks to ensure that the degree and number of unplanned risks are negligible (Risk Assessment 2008). In case of any unplanned risks encountered, resource allocation must be done immediately to understand the nature of such risks in detail.

Once identification of risks is completed, the process of reporting is of significance. This involves documenting the assessment of the risks. This assessment is critical for the following reasons (Risk Assessment 2008):
· Provides progress and assessment of Construction projects.

· Documentation of these assessments presents better risk analysis.

· For any other construction firm undertaking risk analysis, it provides written detail of the assessment.

· Critical for Management to understand and review the past risk assessment in the future in case of failure.
In the case studies under research consideration, the aspects of monitoring, and reporting risks must be gauged. These form an integral part of Risk Management. It is critical to understand if the following steps were integrated in the Risk Management plans (Risk Assessment 2008):
· Detailed and Regular Reporting Procedures.

· Prompt Risk Management on Identification.

· Communication within the construction firm employees and with the property owner regarding the future implications of the risk.
2.7 Quantizing Performance metrics of Risk Management
It is important rate the performance metrics of Risk Management. This is essential for project management to understand the success in the implementation of Risk Management. These metrics should be graded at a very early phase in the planning phase of the process. The specific indicators of Risk Management should be documented, monitored, reported on a periodic basis (Risk Assessment 2008). The procedures and metrics for measuring or grading Risk Management performance should be decided by the construction firm and the performance measurement agency. From all the feedback obtained from questionnaires and interviews with construction firms and property owners, it is essential to quantize performance metrics of Risk Management. The following performance measurement stages for risk management program were proposed by Caltran (Risk Assessment 2008):
· Project Initiation Phase: In this stage, the percentage of projects with risk management plans is captured in the Project Initiation Document (PID).

· Unidentified Risks: This includes the percentage of project changes in the form of Project Change Requests (PCRs), which arise due to unidentified risks.
These two aspects should be tracked by the Project Management team. While these are general performance measures, there could be some specific indicators like cost or schedule variance, completion estimate...etc, which could be counted into the performance indicators. Figure 2 shows the manner in which risk should be documented.

Table 1 shows a sample risk plan status. This is in relation to some of the risks which could have been identified in Risk Initiation Stage or could have come across as unidentified risks, with varying degrees of criticality.
2.8 Summary of Literature Review
It is evident from the various sources of research in this chapter that Risk management plays an important role in the construction projects. In the absence of proper management of risks, the project can turn into a potential disaster in the future. Efficient Risk Identification involves exhausting the list of potential risks by performing a detailed study of the construction and design defects. It then becomes important to explore various methodologies to mitigate or eliminate these risks. A summary of the various risks and the general risk management techniques were discussed in detail. The various risks in design and construction were outlined here. It is important to discuss these in detail and also adopt a research methodology to counter these risks effectively.
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Chapter 3

Research Methodology

3.1 Introduction
In this chapter, the research methodology used in the analyzing Risk management of construction firms will be presented. This chapter will involve an in-depth discussion the various risks that affect the construction industry and the decisive role played by the project management in mitigating or fully eliminating the construction risks. The research methodology will seek to address all the objectives discussed in Chapter 1 with the core intention of looking at the various risk management aspects and complexities involved in the construction projects.
3.2 Modes of Research
Management in any projects has the role of mitigating the risks that can affect a project. Risks like Faulty design, Inadequate supply of raw materials...etc are direct internal factors. However, there are external factors that also need to be taken into account in construction projects, like choice of geographic location, the profile of the construction firm and also other miscellaneous factors, all of which can affect the progress of the project.

To achieve part of the objectives discussed in Chapter 1, we adopt two modes of research.

a. In the first mode, a descriptive approach will be used in one dimension. Descriptive research relies on observation as a means of collecting data. It attempts to examine situations and give a progressive account of the predictions (Theory of Research 2009). For descriptive research to be conducted in this dissertation, it is important that there are relevant case studies of interest. Prince2 Management techniques will also be explained in this context. This two dimensional research approach will be used on construction projects which have already been done in the past. Hence these two research methods will be adopted taking into account selective case studies in:
· Construction Industry (Chapter 4)

· Other Industries (Chapter 6)
b. The second mode of research approach will adopt a Triangulation approach (Quantitative and Qualitative methods), which will gather necessary information from subjects in the construction industry via interviews, questionnaires and surveys (Theory of Research 2009). Such data is then systematically collected and organized so that it can lead to meaningful conclusions. The triangulation approach will identify and retrieve information on the characteristics of specific issues in Risk Management. It may answer such questions as:
· What percentages of the firms in the construction survey consider Risk Management as an important aspect of a construction project?

· What are the positives that the property owners and construction firms reap from Risk Management techniques?

· Does the identification or knowledge of risks eventually help in mitigating the risk if not eliminating it? Does the process of Risk Management benefit the relation between property owner and construction firm?

· What is the property owner's feedback on Risk Management in Construction Projects?

· What is the construction firms' feedback on Risk Management?
Triangulation Method will primarily be used in survey collection, which will constitute Chapter 5. It is also important to gather as many sample points as possible from the various construction firms to understand the methods adopted by them to counter the risks. The information gathered should also include working objectives, definable measures, achievable targets and foreseeable initiatives. This will underline the role of Risk Management in the identification, mitigation and possible elimination of all types of risks in construction projects.

Qualitative methods lay more emphasis on the meaning, than on the frequency of samples by analyzing it within the social context (Maanen 1983). These determine what kind of case studies should be given consideration in the research. Appropriate selection will enhance a deeper understanding of the case under consideration. This is important in the present study, since it will determine the data points on Risk Management. Failure to heed to this approach will result in false statistical data collections about the utility factor of Risk Management (Piekkari and Welch 2004). This will eventually lead to false sense of achievement in attaining all proposed objectives.

The effectiveness of Risk Management techniques can be gauged by the data which is collected through surveys. The data collection effort from construction firms and property owners differs from project to project. The following are some guidelines laid down by authorities for the purpose of developing a survey on Risk Management (Arveson 2009):
· Who is the appropriate person in a construction firm- having the capability to answer survey questions? For instance, top level management, middle level management...etc?

· Who would be the best individual in an organization to facilitate the interactions with the management of the construction firm?

· Is prior permission required by the top management in the construction firm to complete the questionnaire?

· Are there any specific timelines that need to be followed to obtain the all information in the questionnaire? Basically, is there any waiting period?

· If certain information is confidential to a construction firm and case study, what is the the best way to ensure that it is collected?
3.3 Sampling Criteria
Considering that the intended research has a four forked approach of being Descriptive and Prince2 in one mode (Mode 1) while being Triangulation (Mode 2) in another, it is important to address the following issues to implement the research methodology.
3.3.1 What kind of case studies should be part of Research in Mode 1 � Descriptive and Prince2?
This is the most important qualitative question, since it determines the proximity of the feedback to the actual intention of researching Risk management. To miss out on relevant case studies will significantly alter the nature of results. From an descriptive and Prince2 research point of view, it is easy to understand the relevance of this question.

The case studies of interest will be related to some past construction projects in the UK. These should belong to the construction fields as well as other diverse fields. In either of them the case studies should appropriately illustrate the application of Risk Management techniques.
3.3.2 How many case studies should be considered for Research in Mode 1 � Descriptive and Prince2?
The time available for research plays an important role in this respect. It is necessary to consider only those case studies, which can prove unequivocally that Risk Management plays a significant role in curbing the risks. This demands thorough investigation of projects, which have benefitted from the application of Risk Management techniques. Hence, before deciding on studying any particular case study, a careful study of the project and its relation to Risk Management must be made.
3.3.3 What is the point(s) of interest in selection of case study in Mode 1 � Descriptive and Prince2?
From a descriptive and Prince2 Risk Management point of view, it is critical to understand the salient aspects of Risk Management. Do these aspects hold good for the case studies under consideration? If yes, then the next step is to research the case studies in detail and determine the outcome of the application of Risk Management techniques.
3.3.4 What constitutes Assessment of Risk Management and Monitoring in Mode 1 � Descriptive and Prince2?
Once the risks have been identified, it is important to monitor and update the risks on a constant basis. The following can be described as the main objective of monitoring (Risk Assessment 2008):
· Systematic Tracking of Identified Risks

· Possible identification of New Risks

· Management of Resources to deal with the Risks

· Plan for Mitigation, Elimination and Future Prevention of Risks
The process of risk monitoring must be put in place for the entire lifetime of the project for all kinds of risk. These risks could be low, medium or high in their nature of damage. It is relevant to note that the nature of risks can change from the project inception phase to the completion. In this process, some of the risks might also be eliminated. Reviewing the project risks periodically assists in analyzing the impending danger from the risks. In Project Management, one of the most important tasks is to ensure the stability of the construction project. There should be close examination of the risks to ensure that the degree and number of unplanned risks are negligible. In case of any unplanned risks encountered, resource allocation must be done immediately to understand the nature of such risks in detail.

Once identification of risks is completed, the process of reporting is of significance. This involves documenting the assessment of the risks. This assessment is critical for the following reasons (Risk Assessment 2008):
· Provides progress and assessment of Construction projects.

· Documentation of these assessments presents better risk analysis.

· For any other construction firm undertaking risk analysis, it provides written detail of the assessment.

· Critical for Management to understand and review the past risk assessment in the future in case of failure.
In the case studies under research consideration, the aspects of monitoring, and reporting risks must be gauged. These form an integral part of Risk Management. It is critical to understand if the following steps were integrated in the Risk Management plans:
· Detailed and Regular Reporting Procedures.

· Prompt Risk Management on Identification.

· Communication within the construction firm employees and with the property owner regarding the future implications of the risk.
3.3.5 What kind of construction firms &property owners should be considered in Mode 2� Triangulation Approach? How many of these should be considered for survey?
Since Triangulation approach uses survey methods, the number of construction firms and property owners that need to be considered depends on the time available for gathering the research results. These should ideally belong to different geographical locations in the world, since this will enable understanding the contribution of Risk Management in these areas. The profiles of these firms should also differ in the kind of construction projects that they take up and the kind of techniques they use. They should vary in the number of years that they have been associated since their inception in the Construction field. Property Owners related to these chosen construction firms should be considered if possible, since they will be helpful in understanding the kind of contribution that these construction firms have made in Risk Management and success of the project. However, this is purely dependent on the time that is available for research.
3.3.6 Questions Types for data collection � What is the main focus in Mode 2 � Triangulation Approach?
This essentially constitutes a summary of everything that has been discussed so far. From a research point of view, it is important to understand every aspect that can help in understanding Risk Management and its techniques. A standard questionnaire should include a fixed set of answer choices with scope for reasoning the utility factor of Risk Management in construction projects. It is also an interesting statistic to determine if there were any strong reasons for the adoption of Risk Management in Construction.

A series of questions should also be directed towards the project management to gauge their opinions on the importance and utility of Risk management. It is important to understand if there are certain Risk management techniques which they recommend for Construction projects. Further, to measure the success quotient of Risk Management it must be determined if property owners and the project management would continue to adopt Risk Management to counter risks. These could form a subset of queries to be formulated in the form of questionnaires.
3.3.7 Is there an interview process needed for some or all data points in Mode 2 � Triangulation Approach? Are questionnaires an alternative to this approach?
In the case of standardized method of feedback, since it is not possible to interview every construction company related to the proposed case studies, circulating questionnaires is a practical approach. However this can only be effective when a key stakeholder such as the General Manager of the construction firm is interviewed. In case of online questionnaires, managers could be spoken to, over the phone. However a face to face contact with the manager on site is recommended, since it gives an outside chance to interact with the other employees of the firm. However, wherever possible direct contact should be established with the property owner to determine his experience and role in the construction project.
3.3.8 Measure of Representative Population in Mode 2 � Triangulation Approach?
A measure of representative population is important and can only be achieved by ensuring that the number of questionnaires circulated within each kind in the target population justifies exploratory and descriptive approach. The following table denotes the samples points and number of questionnaires for each. Table 2 and Table 3 represent the measure of the target population which could give us a good understanding of Risk Management in Construction. These sample points have been chosen on the basis of feasibility, judgement, quota basis...etc. While standardized research sample points are chosen carefully for interview or questionnaires, random sample points comprise choosing people randomly and asking them to fill the questionnaire or even asking some semi-structured questions. These questions pertain to obtain the perception quotient of Risk Management in the Construction Industry and other industries, where it could be applied.

This quantitative and qualitative data so collected can be plotted in the form of graphs or tables to statistically represent the survey that was designed to be the backbone of this dissertation. This can further be analyzed to better understand the importance of Risk management in the world market.
3.4 Market Research Instruments
Market research is a process of collecting data which enables a firm to be statistically knowledgeable about how the general public reacts to its products or services. In this case, such a research in construction will deal with the feedback of diverse property owners and construction firms. In case of Risk Management questionnaire, that was discussed earlier, it will enable answering questions like (The Five Basic 2009):
· Is Risk Management popular and practiced among construction firms?

· How can Risk Management improve in its application among already practicing customer firms? How can its awareness and importance be increased among those firms, which have sidelined its importance?

· If there is a certain category (based on location, types of projects � finance, size and duration) of construction firms that Risk Management finds it maximum utility?

· How any foreseeable changes in government policies or construction unions affect the utility of Risk management in the present? What about the future trends?

· What are the factors that are not conducive or practical to the mandatory or effective practice of Risk Management in construction firms? What are the suggested improvements?

· What are the other fields where Risk Management can play an important role? Are some techniques or consideration used in the Construction Industry relevant to these other industries as well?
In the process of a questionnaire or semi-structured questions/personal interviews (or by telephone), if the questions are misleading or confusing, or if the sample collection data is not representative of the target population, then data results turn out to be superfluous (The Five Basic 2009). The method of questioning or asking interviewing requires a reasonable amount of judgement on the part of the interviewer, which is based on the interest level and intent of the interviewee.
3.5 Summary of the Methodology
In this chapter, it has been established that Descriptive and Prince2 in one mode, while Triangulation approach along in another mode will be used in this kind of research. While the first mode will take into account case studies in Construction as well as diverse fields to understand the scope of Risk Management, the second mode will use Survey as a mode of data collection. Each aspect of research must be implemented appropriately to ensure that all the sample points are covered. The discussion carried out in this chapter gives enough ground to tap on the utility factor and success quotient of Risk Management. Summarizing the discussion so far, data collection will occur through the following means:
· Primary Research: Close-ended Likert scale questionnaire distributed among construction firms covering both standardized and random searches. This includes interviews with project mangers of various construction firms.

· Secondary Research: This includes detailed Market and Statistical Study of available statistics on Risk Management utility.
The authenticity the primary and secondary research can be checked by comparing results on each (Secondary vs. Primary 2009) .The primary research data collected via the questionnaire will be transferred onto Excel spreadsheets and quantitatively analysed. Data collected via the interviews will also be quantitatively analyzed.
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Chapter 4

Application of Risk Management in Construction Industry

4.1 Introduction
In this chapter, a discussion will be carried out on the application of RM techniques to a case study in Construction. The case study under consideration focuses on the practise RM from the perspective of Client's organization. Its aims to understand the level of awareness among construction professionals regarding RM. This research focuses on the practice of RM (RM) in Client's organization and aims so as to outline the challenges and issues that exist in the implementation of RM in the construction industry in Malaysia.

RM in Malaysia is of interest, since it has been found based on statistics that there has been growing acceptance of RM tools and techniques in its flourishing Construction Industry. On the whole, this chapter focuses on the growth and development of RM in Malaysia. Since this is of growing interest in the country, it becomes necessary to assess the challenges and issues that Malaysia faces in managing construction risks. This is critical, since most countries of the world are more or less at a similar stage of progress. It will thus be interesting to draw a correlation between the issues and challenges faced in Malaysia with those faced elsewhere in the world.
4.2 Recent History of Construction Industry in Malaysia
The Construction Industry is generally exposed to various types of risks, some which are predictable and others which are unpredictable. These involve both risks- internal and external which can drastically affect the progress of the project as well even affect the eventual outcome of it. The list of risks has already been discussed in earlier chapters. It is important for an owner of the construction project or property to not only identify the risk, but also delegate the responsibility to appropriate parties. This involves RM, which forms an integral aspect of the decision making process in Construction (Millis, 2001). In Malaysia, the Construction industry has contributed immensely to the country's economic growth and Gross Domestic Product (GDP), although the figure is less than 5% (Yusuwan et al. 2008, p.121). The Malaysian Industry has been divided into two categories. The first category deals with the residential as well as non-residential sector. The second category deals with metal and electric works (p.121). In this manner, it not only assists the Malaysian infrastructure in constructing buildings, roads...etc, but also provides itself opportunities for the labor that is involved in the projects (p. 122).

From 2001-2005, some of the government policies in construction resulted in the decline in the number of large construction projects awarded to firms. This resulted in construction firms looking for overseas projects specifically in India, where it has 25% market share in the construction projects (Yusuwan et al. 2008, p.122). However, over the turn of the decade, the construction policies under the Ninth Malaysian Plan are projected to favor the much needed boom in construction projects in Malaysia (p.122). These include human friendly projects, which will address road safety concerns, modifying existing construction projects as well as including new construction projects for areas (p.122).

RM is a relatively new concept to the Malaysian Construction Industry, when compared to other industries. Its techniques have not been fully appreciated by the people aware of it, and understandably this is due to the inertia of industry to stick to old traditional methods (Yusuwan et al. 2008, p.122). This primarily results from the lack of knowledge of the potential RM possesses in not only mitigating current construction risks, but completely eliminating those that can come up in the future. It is important for the RM experts to realize that RM should always be taken with the customer perspective in mind. It should be proactive and should address and educate the customer regarding the various risks of a construction project. Any failure in this can significantly affect the final outcome of the project during construction or at a later stage. This can significantly affect the contractors and various other consultants in taking risks (Swaczuk 1996).
4.3 Research Methods and Analysis
A survey was conducted on 27 client companies in Malaysia, which have used the services of construction firms at some point (Yusuwan et al. 2008, p.122). This was done using survey approach, the sample points of which were from distinct regions in Malaysia. The set of respondents have been selected without knowledge of whether they are aware of RM or if the construction firms have used RM in their project. Further, the clients that were selected in this research belonged to both the government and private sectors. A Triangulation Approach (Qualitative and Quantitative) was used in this approach with the following points of interest (p.122):
· Particulars of the Respondent

· Gauging the Awareness and Perception of RM

· RM practices related to Implementation

· Challenges faced by RM
4.4 Results of the Survey
The following are the results of the survey on respondents. Figure shows the composition of the respondents (Yusuwan et al. 2008, p.123), the aspects of which have been gathered from sample point a).

Further research reveals as in Figure 4, the mean number of years in operation of these companies has been 13.3 years with a high standard deviation of 8.8 years (Yusuwan et al. 2008, p.123). From this one can conclude that the mean is misleading in terms of statistics. The author of this research concludes that 11 years should be taken as the mean (p.123). The median value of number of workers is assumed as 55, based on the large standard deviation of 1378.197 on a mean number of workers , 406.5 (p.123). Figure 5 shows the involvement of construction companies in the Public as well as the Private Sector (p.123). Thus predominantly, the companies that have been considered here belong to the Private Sector. There is reasonable, but comparatively small percentage which caters to the Public and Private sector needs. A very small percentage of companies belong completely to the Public Sector.

63% of project undertakings in the Construction firms are into Commercial Office Undertakings, while about 18% of Civil and Engineering Projects (Yusuwan et al. 2008, p.123). A meager 7.5% of the construction firms of the sample have look into industrial projects. As can be seen from Figure 7, most of the surveyed respondents only heard about RM. Only a small percentage of around 18% have heard and attended training classes. Only 11% have not heard about RM (p.123). Although comparatively small, this is a very high percentage of construction professionals or property owners being completely ignorant about RM.
Awareness of RM
Some of the other highlights of the analysis on the respondents (Yusuwan et al. 2008, p.124):
· Only 23% are aware of RM Processes and techniques. Of this, 8.3% do it although it is not a company policy. The remaining 14.8% go through the process of RM do it, since it is part of job practices.

· About 52% believe that RM can be advantageous in Managing Projects.

· 50% of the respondents are aware of the risks at their work, but do not make any effort to mitigate it.

· Marginally less than 4% of people have never conducted any form of Risk Assessment.
Figure 8 is suggestive of the fact that a clear majority of 40.8% have ineffective communication between Departments (Yusuwan et al. 2008, p.124). Further 29.6% believe that RM is applied on a very random basis (p.124). 18.5 % of the respondents are individual employees who practice the application of RM. Further 7.4% have never applied RM in their projects (p.124).

Training is also another aspect that needs consideration. According to the survey, about 44.4% of the respondents claimed that companies provide very minimum training on RM, while 37% claimed that no training or introduction to RM was provided (p.124). Only 11.1% confirmed that there was training regimen for RM that was present at this point, while 7.4% affirmed that the firms that they worked for had planned such a regimen for the future (Yusuwan et al. 2008, p.124). It is significant to note that nearly one-third of the sample was not given any training, which itself is self-explanatory.

From Figure 10, it can be clearly inferred that most respondents believe that Risks affect productivity of a project financially, technically and in successful completion of the project (Yusuwan et al. 2008, p.124). Most respondents also agree that RM is only suitable for specific technological and scientific projects. However, this claim can be disputed, since its applicability to other types of projects is not known. Further, the respondents also agree that the application of RM should be uniform from beginning to the end of the project. Most respondents also agree that the present day application of RM in the Construction Industry of Malaysia is very poor and deserves an improvement in application. The fact that RM increases operation cost is values 3.67 is suggestive of the fact, that is a misconception among the respondents, who have not used RM effectively (Yusuwan et al. 2008, p.124). RM decreases the construction costs considerably, resulting in an overall risk aware and successful project.

The following are some of the statistics that RM faces in the Malaysian Construction Industry (Yusuwan et al. 2008, p.125):
· Only about 18.5 per cent of the companies have a formal RM process in place. This is very low, considering the vastness of the Construction Industry in Malaysia.

· Only about 35% of respondents concluded that their companies have an identifiable and effective RM process in place. This is poor, since RM is effective only when conducted in an orderly manner. Of the remaining 65% who are practicing RM, it could easily be deemed ineffective and inconsistent.

· Only 23 % suggested that their companies have a separate team for RM. This depends on the size of the projects that each of these companies looks into. However, it is advisable to have a separate RM team (Yusuwan et al. 2008, p.125).

· 22.2% concluded that they have specific techniques for identification of Risk (p.125). This is the most important aspect. The low percentage indicates that proper Risk Identification is not taking place in most companies.

· Of the sample of respondents who concluded that their firms have specific processes for RM, 80% voted for Risk Identification, 80% for Risk Analysis and 66.7% for Risk Mitigation or Elimination (p.125).

· Around 83% of the companies consider RM important for Identification, Mitigation and Elimination of Risks (p.125). This is significant percentage, which indicates that there is awareness of the utility of RM. However, the steps taken to ramp RM must be considered.

· Only 50% were assured about the manner of reporting, reviewing and monitoring aspects of RM are considered in their firms (p.125). This is important in following up with the risks. Only Risk Identification will not be sufficient to resolve the risk.
Some of the barriers or challenges that face RM are as follows (Yusuwan et al. 2008, p.125):
· 81.5% believe that lack of knowledge is one of the most telling drawbacks of RM.

· 63% respondents believe that lack of standard guidelines on the application of RM is the most significant issue of RM.

· 30% believe that Staff and Management resisted from adopting RM.

· 63% stated that their company lacked expertise to handle RM.
4.5 Application of Prince2 Methodology in the Research
Since the year 1996, Prince2 has been widely accepted as a standard requirement for the UK Public Sector. Some of its key features include (Langley & Gist 2007, p.1):
· Clear Business Case

· Defined and Measurable Set of Products

· Defined Sources Linked to Activities

· Organization structure
The Prince2 Methodology has been implicitly implemented in the earlier case study. Although, an introduction was provided in Chapter 3, this section will briefly describe its components. In the application of Prince2 Methodology, it is important to understand how the design of the project is helpful in overall progress of any company. The basis for following the approach depends squarely on the factors of time and money that is invested and also the return that can be expected. Any successful Prince 2 methodology takes into account the following factors (Burtonshaw-Gunn n.d, p.85):
· Appropriate Project Planning and Scheduling according to WBS

· Proper and Optimized Utilization of the Project Resources

· Contractual Consequences on Project Closure
These are the major aspects that need to be considered in devising a project which follows Prince2 Methodology. Figure 11 shows the various functions of a successful construction project which is completed using PRINCE2 (Langley & Gist 2007, p.1). These features are put forth in project documents or Project Initiation Documents (PIDs), which are cross verified with the goals, objectives and aims. Prince2 is not unified as such since it does not specify the tools and techniques that need to be covered on a uniform basis. Thus the coverage of some of these aspects might be different for the projects. Some of the project management requirements include Gantt Chards, Critical Path Analysis in Planning and various methods to optimize Finances (Langley & Gist 2007, p.1). Prince2 requires the following documents for use in a construction project (p.1):
· Project Initiation Document (PID) - covering goals, aims and objectives.
· Project Plan � constitutes plan of project completion, timelines ...etc
· Financial Control and Reporting Procedures- coverage of finances linking budgets to activities.
· Risk Plan: A preventive action plan is also important to cross-check risks have met their resolution. These include framing questions which deal with the following aspects (Burtonshaw-Gunn n.d, p.85):

· Has the risk plan sufficient in countering all the risks?

· What percentage of the risks materialized in the process?

· What percentage of these risks was effectively countered by the Plan?
Such proactive reasoning in devising a Risk plan considerably improves ongoing Risk Planning for future projects and leaves a secure and good impression on the customer.
4.6 Conclusion
In this chapter, a detailed discussion was undertaken to understand the success and application of RM in the Malaysian Construction Industry. The results of the past survey conducted were discussed here in detail. This provided an outline of the issues, challenges, barriers which face RM. The survey was analysed and discussed in detail. The inferences that were drawn provided a firm understanding of all the issues which affect RM. This provides a good sample of secondary research results, which can be compared to Primary Research Results in the consequent chapters.
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Chapter 5

Research Findings and Discussion

5.1 Introduction
In this chapter, a discussion will be carried out on the findings of the primary research conducted in this dissertation. The research methodology addressed here will be more qualitative in nature than the one conducted in Chapter 4, where research was primarily quantitative. This is based on the feedback from construction companies based in United Kingdom, United States and India. These are nations flourishing in the Construction Industry. Considering that Malaysia had taken a back step over the last decade in Construction, it is worthwhile to consider the reasons behind the success of these two countries. The research conducted has been based on the research methodology discussed in Chapter 3. The feedback that was gathered through the questionnaires will be statistically analyzed among construction companies and also among countries. The set of people responsible for this feedback include senior managers, general managers and engineers, which work with the construction firms in various capacities. The discussion that will be followed in the next few sections will critically analyze the results.
5.2 Analysis of Feedback from Construction Companies
The selection of the companies has been made based on the eagerness of the management in disclosing some of the strategic risk management aspects. In the primary research that was conducted here, three companies from UK, USA and India were considered. Figure 13 represents the companies according to country, number of years of operations and company performance (Management Point of view). It is important to note that these companies have been in operation for more than one year.

From Figure 13, it can be concluded that most of the companies haves a good to excellent performance with exception of Tobeal estates. It will be of significance to understand if Risk Management played an important role in the performance aspect.

The order in which the companies have been considered here will be maintanied for the rest of the chapter. The sequence of construction companies will remain the same � Three firms from UK followed by three firms from US, followed by three firms from India. Figure 14 represents a subjective percentage of emphasis of the companies on Research Management. It is clear that Risk Management is not responsible in the modest performance of Tobeal Estates, since the top level management has paid enough attention towards it. Hence, it is possible to assume that some external factors were inhibiting its performance. Conversely, US companies like Keene and Bob Moore have been doing well , though the weightage given to Risk Management is less than 25%. Hence, it might be safe to assume that company performance cannot merely be gauged on the weightage given by the management to Risk Management.

Figure 15 represents the percentage of employees, who are associated with Risk Management from each company. However, this is not necessarily indicative of the weight age or performance of a company across any country. A Risk Management team can have few experienced employees or many inexperienced employees or a mix of both. Hence, the number of employees cannot be considered conclusive in any respect. Further, this could also be dependent on the size or number of employees in the company. This is reinforced by comparing Figures 13 and 14 in case of Tobeal Enterprises (UK) and Larsen and Toubro (India). While the management of both these companies give 25% to 50% importance to Risk Management, still the number of employees working on Risk Management is less than 5% in case of Larsen and Tourbo and between 5% and 10% on case of Tobeal enterprises.

From Figure 16, it is clear that among the construction companies considered, residential projects in the private and public sector are considered.

There are three main aspects of Risk Management � Risk Identification, Risk Mitigation and Risk Reporting. Without any of these aspects, none of the construction firms can claim to be performing Risk Management. The feedback from the research findings also suggest that among all the construction firms in the population, there is a formal approach to Risk Management that is followed in every project. Also, each of these firms has its own Risk Management team and does not deal with an external agency.

Figure 17 represents the strengths of these construction firms across these countries. Considering that there are several software programs and techniques available to mitigate risks, it is the stronghold or strength of majority of the construction firms. Further, the feedback from the questionnaire suggests that there are software's utilized for both Risk Identification and Mitigation. Open communication with Customers also plays an important role, since such awareness can ensure that there is regular inspection of such risks after the cycle of construction is done.

In general, the customer feedback from customers or property owners regarding Risk Management of the construction firm during the project phase has been good. In the US, the response has been exceptional among all the three construction industries. This could be due to the standardized residential constructions that take place in USA. The emphasis on Risk Management has been well appreciated by the customers. In case of Tobeal Estates, although the company performance is average and the percentage of employees working on it are less (suggested by earlier graphs), the customer feedback is good. This shows that there is good open communication with the customers - as is suggested by Figure 18. All the other construction firms meet the general expectations of the earlier graphs. However, the feedback from all the firms indicates that one of the main hurdles in the effective implementation of Risk Management is the fact that there is less inclination or experience in professionals to pursue the same. However, to make up for this, team members involved in Risk Management are trained to counter risks. All the construction firms use the various Risk Management software's in all their projects.

Another perspective that needs to be understood is specific customer requests in Risk Management. Based on Figure 19, the customers in India are very particular about Risk Management. This could be due to the fact, that there have been many mishaps in Construction in the past in India, due to non standardized rules or improper implementation of those that exist.

In the process of Risk Identification, there are four questions that are relevant. These are shown in Figure 20. Majority of the construction companies prefer "Reason for Risk" as the basic question that needs to be answered for Risk Identifications. The aspects which are relevant to a construction firm depend on the Risk Management Ethic of the firm.

The mode of Risk Assessment plays a very important role in the management of risks. There are two basic modes � Descriptive and Quantitative. The selection of the mode of risk assessment is divided between these two categories in the construction firms. This is dependent on the firm. Figure 21 shows the feedback from the firms.

From Figure 22, it is clear that insurance plays an important role for the property owners, when they try to ensure that none external natural risks like earthquake, floods...etc affect the economy value of the property and construction in case of any damage caused. Property owners specifically need this input from the Risk Management team in order to have property insured, which is commensurate with the risk of the construction.

It is critical to understand why Tobeal Estates Limited does not consider Insurance as an important aspect of Risk Management. This is an important anomaly in the questionnaire feedback, which needs further interactions with the customer to determine the reason for this choice.

Incidentally, Tobeal Estates has been in operation for more than 10 years in the UK. The rest of the sample points all consider the importance of Insurance of property on potential risks. Some of the aspects, which might need further research:
· What kind of Risk Reporting is Tobeal Enterprises in letting the customer know about the risks?

· What are the measures taken by property owners against countering the financial risks of construction?
As was discussed in Chapter 2, once the risk has been determined, it is important to assess the risk over the entire construction cycle. From Figure 23, it is clear that all firms across nations with the exception of Tobeal Estates Limited have a formal guideline to monitor a risk at the beginning as well as the end of construction cycle in a project. At Tobeal estates, the risk management is done in several stages instead of the two. It is possible that Tobeal Estates have very long term projects, in which case risks need to be managed at differential time lines in the project. This approach makes it easier to track any differentials in the risks during the progress of the project. However, this is function of resources and the available experienced Risk Management personnel. The second part of the above graph consistently shows that there is conscious effort of all the firms to ensure that the Risk management techniques used by each of these firms are put under the scanner once every month. This effectively addresses any of the loose ends that might exist in Risk Management. Further, all the companies also use index and criterion suggested by specialists in determining the Risk Management performance and improvements.

The importance that a company pays to Risk Management can be understood from its Annual Report. However, there can be emphasis on two parts � Description of Risks and the other part being Risk Management. The mention of either of these parts in the Annual Report depends on the Risk paradigm of the company. This is a function of whether the company associated itself more with Risk Identification or Risk Resolution. This could also depend on which of these aspects have significantly assisted the company in successful project completion.

The most relevant statistic of this chapter is in figuring out the contribution of Risk Management in the success of each of the firms. Figure 25 shows the subjective impact percentage as projected the interviewed management personnel. All the firms openly acknowledge that Risk Management has played an important role in successfully completing projects and in managing the associated risks.

Tobeal Enterprises Limited recorded the highest percentage of contribution. In spite of this, it recorded a fair overall company performance (from Figure 13). These two facts are suggestive of an external influence that might have affected the company's overall performance. A more detailed research needs to be conducted on Tobeal Enterprises to better understand its company profile and components of success quotient.
5.3 Conclusion
In this chapter, the feedback from primary research has been discussed in detail. A discussion was carried out on the various aspect of questionnaire, which tried to ascertain the paradigm of Risk Management in firms across UK, USA and India. The comparative analysis performed was indicative of the aspects like � years of operations, company performance, performance of Risk Management Teams, criteria used in assessing risks, Risk Mitigation strategies...etc.

The survey provided a very positive feedback on the contribution of Risk Management to the overall company performance in all these countries. An important sample point that still needs to be researched is the input from Tobeal Enterprises. From the feedback received, there is still some ambiguity over the responses, although the contribution of Risk Management has been excellent in its company performance. The feedback from rest of the sample points also indicates that Risk Management and its techniques have been widely adopted by the construction companies across the three countries.
Chapter 6

Response and Utility of Risk Management in Other Industries

6.1 Introduction
One of the objectives of this dissertation is to ensure that Risk Management can be extrapolated to other industries. Considering the response and utility of Risk Management that was projected from Chapters 4 and 5, case study will be conducted on its implementation in System Engineering and Hospital Industry. While the former case will stress on the methodology of Risk Management, the latter will focus more on the strategy. The application of Risk Management in such a diverse fields will essentially prove the adaptable nature and efficiency of its techniques.
6.2 Implementing Risk Management as part of System Engineering Process
In this section, a discussion is carried out on the application of risk management to the re-engineering of operator console stations of a missile weapon system. This has to do with Oerlikon Aerospace in Quebec, Canada. Oerlikon is an integrator of air defence missile system (Laporte and Boucher 1999, p.1). This weapon system under consideration comprises of a missile launcher, which is affixed to a tracked or motionless platform. There is additional equipment, which includes radar and optical sensors, electronic control systems and communication equipment (p.1).

A system engineering process was developed to integrate all its activities in 1995 (Laporte and Boucher 1999, p.1). ?In any engineering framework, there are several activities in the technical aspects and management. Each activity has an outcome and there is component which is responsible for the result. The system engineering process looks into these component roles and delegation aspects produced by each activity (p.1).

In this case study, a description of all the activities that were performed as part of step Risk Management in the above figure will be discussed. ?The software used for Risk Management is a proprietary tool that was used by United States Air Force (USAF 1988). The project was proposed to be done in two increments. While the risks in each increment were different, the plan to deal with each of the risks was different.

The Risk management constituted of two main sections. The first increment of the Risk Management Plan included determining (Laporte and Boucher 1999, p.3):
· Type of risk (cost, program, schedule, supportability, technical)

· Assessment of risk impact (catastrophic, critical, marginal, negligible)

· Categorization of risk (High, Moderate or Low)
?The second section of this plan listed all the identified risks. Along with the list of risks, in the same matrix, were the following elements of information (Laporte and Boucher 1999, p.3):
· Type of risk (i.e. cost, schedule, program, technical)

· Probability of occurrence (i.e. very low, low, medium, high, very high)

· Impact (i.e. negligible, marginal, critical, catastrophic and cost)

· Overall risk (i.e. low, medium , high and cost)

· Impact on other projects

· Resolution plan

· Deadline
Management Personnel Accountable for the risk (e.g. member of the project team, functional manager, project manager, director of engineering)

Based on the two step increment plan that was implemented, the following risks were identified at the Oerlikon Aerospace with regarding to system engineering implementation (Laporte and Boucher 1999, p.3):
· Exceeding the budget margins

· Delays in meeting schedules

· Non- Availability of Resources for Monitoring and Communication

· Lack of Experienced personnel in the technical team (Laporte and Boucher 1999, p.3)
These risks were weighed according to the probability of occurrence. With the project in progress, this matrix was constantly updated to reflect the database of risks at any point of time. The above description suggests how Risk Management assisted in developing and implementing a plan to counter risks in the application of System Engineering.
6.3 Applying Risk Management to a Case Study on Hospitals
In this case study, we shall look into the application of Risk Mangement to the field of Hospitals. Hospitals face a wide variety of risks which determine success or failure. These include (Mun 2005, p.229):
· Better medication solutions offered by other hospitals

· High Fixed Cost Structure

· Thin Profits Margins

· Over Dependence on Key Physicians and available staff
Advances in Medical Technology and their subsequent influence on admissions and length of stay
· Changes in government rules and regulations

· Old equipment used for medication

· Occupancy being exceeded by Availability to accommodate patients
The present case study is about a CMC hospital based in North Carolina, USA located in a large metropolitan area which houses 425 patients (p.230).

Here are some characteristics about the hospital (Mun 2005, p.230):
· At the time of this research, the age of the hospital was 50 years.

· There were 12 more hospitals around CMC.

· The number of patients has outgrown the availability, with nearly 450 patients diverted to other hospitals.
This growing demand prompted the top management of the hospital to project the occupancy for the next 10 years to accommodate more patients and expand the hospital and its facilities (p.230).

Based on the rate of discharge, it was projected that 95 beds should be added at the present facility (p.230). There was lot of ambiguity over whether the hospital should be re-constructed and expanded at the same site or if investment should made for a hospital at a new site. Due to financial reservations on the part of the management and board, there was a delay in the decision making process.

Due to the shortfall that is evident from the figure, a Risk Management team was appointed to look into a viable strategy. It was decided that Risk Analysis would make it possible to rule out the capital shortfall (p.230). Risk Analysis was conducted based on the following factors � Population Trends, Utilization changes, Market Share, Length of Stay and Queuing Decisions. Figure 7 shows the interconnectivity between the major risk factors that were determined by the Stroud water agency (p.230). While the above mentioned factors are the risk factors, each of these has uncertainties or sub-risks, which are also interdependent on each other to some extent. Hence, this is an example of Risk Management analysis, where the risks are very closely dependent on each other.

As can be seen from the figure, the sensitivity index was calculated using Monte Carlo Simulation, which is indicative of the sensitivity based on Average Daily Consensus (AVD). In Monte Carlo Simulation, one of the advantages is that sensitivity takes into account is all the un certainties or randomness in the parameters (Monte Carlo 2006). This is important considering the close interdependence of some of the risks. After factoring all the risk factors in the hospital risk analysis, the sensitivity analysis presents the weight age of the risks for the capital analysis of a new hospital. Based on the sensitivity Analysis and other minute statistical details, the committee's perception of a new hospital construction being a more viable strategy than reconstruction at the old site was reinforced by the Stroud water Risk Management Team. The financial cost analysis that was performed also revealed that this was the best decision in a long run. This is indicative of the applicability of Risk Management to a field of study other than construction.
6.4 Conclusion
Risk Management techniques and methodology can be extrapolated to any field of interest since any project is bound to have risks. The most important step in Risk Management is to gather the list of risks that affect a project. This step determines the authenticity of the Risk Management effort. There are several techniques that are available in Risk Management. It is important to choose the one that suits the need of the research. The best approach that needs to be adopted depends on the type of results that the methodology is looking to obtain. Risk Management when applied to projects can give the top level management a buffer zone which will enable them to make good management decisions, which will be realistically projected over the expected course of time.
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Chapter 7

Conclusions & Recommendations

7.1 Conclusions and Inferences
Based on the survey conducted to obtain our research objectives, the following are the main conclusions and inferences that can be drawn from the findings:
· Risk Management �Widely Practised: Among the firms that were surveyed across countries, it is clear that Risk Management is widely used. Based on the survey feedback that was obtained, it is conclusive that project management consider it as an integral component of Project Management in construction projects.
· Risk Management � Integral Part of Company Performance: Among the sample points that were surveyed, it is clear that Risk Management formed an integral part in the successful performance of each of the companies. Although, the weight age given by the companies to the contribution of Risk Management is varying, it is significant.
· Formal Procedures for Managing Risks: All the firms in the countries that were surveyed concluded that a formal procedure is required for Risk Management.
· Excellent Feedback from Customers: The customers or property owners gave very positive feedback on the Risk Management performed by each of the firms. This included both Risk Assessment and Risk Mitigation aspects.
· Efficient Risk Management Software: The management in the construction firms concluded that their Risk Management Teams were utilizing efficient Risk Management Software. This conclusion is restricted to the survey populations. Further, this assessment was reinforced with the fact that adequate training was provided by firms to their employees in various software related to Risk Management.
· Regular Assessment of Risks: Based on the survey results, it can be concluded that the assessment of risks is done at the beginning and end of a construction project. Tobeal Enterprises Limited does this assessment in more than two stages. This helps in closely monitoring the existing risks and those that might have been developed. This is possible due to long project terms. Further Tobeal Enterprises has made a major contribution to company performance in terms of Risk Management.
· Periodic Assessments of Risk Management Techniques: It is encouraging to note that all the firms perform an assessment on their Risk Management techniques once in a month. This is beneficial since Risk Management techniques might need to be updated with new risks that might evolve.
· Common Yardstick for Performance: This is important, since this allows to gauge the performance not only across firms in a single nation, but internationally. There might be certain differences, but as long as there is a common yardstick, it assists in establishing a global quotient for Risk Management.
· Lack of Experience in Risk Management-Drawback: Among the interviewed construction firms, lack of knowledge and experienced staff is an issue.
7.2 Recommendations based on Research
Based on the research conducted, the following recommendations can be incorporated in research as well as Whitworth marketing strategy to yield better results.
· Tobeal Enterprises Limited: It is important to interview this construction firm in more detail to understand some of the anomalies that have resulted from the survey feedback in comparison with other firms.
· Construction firms that do not use Risk Management: It is important to interview these firms which do not adopt Risk Management or which get it done by external agencies. It is also of relevant to understand the reasons for their non-adoption of Risk Management.
· Interviews with Property Owners: It is important to conduct interviews with property owners to ensure that their feedback also gets incorporated. This will enables getting the perspective of the construction firms as well their clients.
· Risk Management Analysis in the international market: It is also important to assess the efficiency with which Risk Management is carried out among most countries. It might be suitable to develop a global quotient to gauge performance. In the research conducted in this dissertation, only UK, USA and Indian Construction firms have been considered. However, a more detailed study is desired. Also the impact of market fluctuation due to world recession must also be taken into account.
· Emphasis on Quantitative Research: The research here adopted a triangulation method with more emphasis to the qualitative aspect of it. Considering the significance of this research, it is important to collect at least 100 firms from each country to get a better and more quantitative perspective of consumer perception. Possibly, a more refined qualitative approach will also help in the results being closer to the actual consumer perception.
· Additional sources for Secondary data: More case studies need to be researched from different a source, which includes more domestic and international sources for secondary need to be considered.

