
 
 

 
 

  

Critical Analysis of Risk Management and Significant 
Impacts of its Application on Sichuan Post-earthquake 
Reconstruction Project 

 
 
 
 
 
 
AUTHORS:           NGA PHUONG NGUYEN & YUANSHENG LI  
 
SUPERVISOR:      PROFESSOR RALF MÜLLER 
 

DATE:                     JANUARY 2012 

 
 
 
 
 
 

Student 
Umeå School of Business 
Autumn semester 2011 
Master thesis, one-year, 15 hp  



 
 

I 
 

ACKNOWLEDGEMENTS 

 

We would like to express our utmost gratitude to our Supervisor, Professor Ralf Müller, 
who provided us the best guidance during the conduction of our study. Thank you for your 
dedication, invaluable support, constructive criticism and all the timely feedbacks. 

We thank to Lehe Home reconstruction project management team, especially to nine 
people who spent time taking the semi-structured interviews and Lehe Home Community 
office staff, who helped to distribute our questionnaire surveys to all selected community 
residents. We are also grateful to their effort and commitment on providing priceless data 
for this study. Thanks to GVB and residents of Lehe Home community who took part in 
the research for their time, advice, and willingness to assist our study. 

We would like to give sincere thanks to the entire academic and support staff members of 
the Masters in Strategic Project Management European program. We specifically want to 
thank Dr Amos Haniff (Heriot-Watt University - UK), Professor Calabrese Antonio (MIP 
Politecnico di Milano – Italy), and Professor Tomas Blomquist (Umea University – 
Sweden) for their support during the whole masters program.  

Finally and most importantly, to our families, colleagues, and friends, we sincerely thank 
all of you for your faith and support in every step of our life. 

 
Nga Phuong Nguyen 

Yuansheng Li 

 
 
 
 
 
 
 
 
 
 
 
 

  



 
 

II 
 

ABSTRACT 

 

In today’s world, project risk management has always been a complex topic, especially in 
construction industry; thus managing project risks is required as compulsory for any 
construction project to be successful. This master thesis presents a critical analysis of 
project risk management and significant impacts of its application on the success of a 
specific project’s delivery. It identifies different types of project risk management 
processes and frameworks used by construction projects. In order to examine how risk and 
risk management process is perceived in construction projects, a case study of a Lehe 
Home reconstruction project is chosen and data collection methods of semi-structured 
interviews and questionnaires are applied. The main purpose of this thesis is to explore, 
describe and analyze the perceived risk management practice in Lehe Home reconstruction 
project. Managing risks in Lehe Home project has been recognised as a very important 
project management process in order to achieve the project objectives in terms of time, 
cost, quality. The study will examine and evaluate the risk management process in specific 
phases of Lehe Home project and essentially analyze the empirical findings. Finally, the 
study  generalizes and develops the project risk analysis and management from Lehe Home 
project and suggests for public sectors to help project managers to make better decisions 
under risky conditions. 
 
Keywords: risk; risk management; Lehe Home reconstruction project; risk management 

process; risk assessment; risk management tools/techniques; risk response. 
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Chapter 1 – INTRODUCTION 

 

1.1. Background 

In today’s dynamic and complex world, successful projects require effective and efficient 
risk management; thus risk management is now widely accepted as an essential element 
and a vital tool in project management practice (Wood & Ellis, 2003, p. 255). Proper risk 
management is a critical part of the project decision-making process (Kangari, 1995, p. 
424) as it can assist project managers to militate against both expected and unanticipated 
risks in all kinds of projects (Carbone, T. 2004, p. 28).  

Community reconstruction after the earthquake needs to be well managed and 
implemented, otherwise it can create further vulnerabilities in the disaster-affected area 
(Chang et al., 2010, p. 248). Bearing those requirements, post-earthquake reconstruction 
projects are different from projects of all kinds by having unique features mainly related to 
cost, time and quality such as ‘long periods’, ‘complicated processes’, ‘abominable 
environment’, ‘financial intensity’ and ‘dynamic structures of construction organizations’ 
(Zou et al., 2007, p. 847). Besides, large pool of varied stakeholders and different skills as 
well as background of various project management teams involved each time make it 
difficult for reconstruction projects to operate a network as a whole (Klemetti, 2006, p. 10) 
and to utilize effective efforts and resources usage resources. The size & complexity of 
construction projects are increasing, adding to the complicated political, economic and 
social conditions where the projects are undertaken (Zavadskas, 2010, p.33). In particular, 
housing reconstruction projects are likely affected by various hidden resourcing 
bottlenecks after large-scale earthquakes, such as the escalation of price (Nazara and 
Resosudarmo, 2007, p.4), resource shortages  (Steinberg, 2007, p. 151) and supply chain 
disruption (Zuo et al., 2009, p. 848) which hinder the reconstruction process as a whole. 

Therefore, construction projects, and post-earthquake reconstruction projects in particular, 
more than others, have been negatively affected by risks, and often resulting in poor 
project performance regarding cost increases, low quality and time delays (Carr, 2001, p. 
847). All reconstruction projects are plagued by risks and uncertainties no matter what the 
size of the project (Perry & Hayes 1986, p. 502); and almost sixty percent of all contracting 
and construction companies are suffering failure risks or forced financial restructuring 
(Ruddock, 1994, p. 134). Thus, together with the need for improving project performance 
concerning project’s scope in the reconstruction industry and overcoming the lack of 
informality in reconstruction project risk management processes (Carr, 2001, p. 847), the 
requirement for an effective risk management approach for post-earthquake reconstruction 
projects has never been more necessary.  

1.2. Sichuan Earthquake and Reconstruction  

According to the Xinhua News Agency report, on May 12th 2008, a massive earthquake 
happened in Sichuan Province, the epicentre of earthquake struck Wenchuan town on local 
time 06:28:04 GMT. Totally, 69,197 people were dead and 374,176 people were injured, 
simultaneously, 7,789,100 houses collapsed and 24 million houses were damaged, reported 
by State Council in 2008 (Chengduliving, 2009). Besides, a large number of infrastructures 
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in Sichuan Province were damaged, including public transportation, telecommunications, 
industrial facilities, and other public service. According to rough statistics, the economic 
losses reached around 20 billion USD by International Catastrophe Risk Model Company 
AIR, 2008 (Chengduliving, 2009). 

Two months later, in order to conduct post-earthquake reconstruction in disaster area, a 
standard of reconstruction work -- “Regulation on Post Sichuan Earthquake Disaster 
Recovery and Reconstruction” was drawn up by China central government cooperating 
with Sichuan local government. Thus, on August 12th 2008, Sichuan local government 
published and realised the details of the State Overall Plan for Sichuan Post-earthquake 
Restoration and Reconstruction, including 10 special plans, 43 industrial plans, 51 worst 
hit countries implemental programs, and 88 ordinary hit area program, which involved in 
39 countries, around 700 towns and more than 2000 villages (Sichuan Government News 
Office, 2008). 

Thousands of reconstruction projects in damaged areas have been conducting successively 
since Sichuan earthquake. According to the statistics, 29,692 projects have been involved 
in state’s reconstruction planning, from which 29,300 reconstruction projects have 
completed by now, occupied 98.68% of total numbers of Sichuan reconstruction projects, 
accumulative total investment around 1,300 billion USD (Sichuan Government News 
Office, 2011).  

1.3. Scope of Lehe Home Project 
 
Sichuan Lehe Home Reconstruction Project was a project under State Overall Plan made 
by Sichuan local government and awarded “the most influential Chinese charitable prize 
project” by China Charity Prize Board. Lehe Home Project was carried out in September 
2008, including one hundred and twenty ecological houses, two clinics, one entertainment 
place, and one library, which supported 95 families (CRCF News, 2008).  

Lehe Home project was totally funded around 600,000 USD by Chinese Red Cross 
Foundation from August 2008, 157,000 USD is supported by Jet Li One Foundation to 
build the Lehe Home library as a part of the training program in Daping, and 24,000 USD 
is donated by Narada Foundation to help establish new economy mode (CRCF News, 
2008). With the 35 m2 living space per capita and less than 100 USD per square meter, 
building a residence for a two or three people family will cost 7,000 to 10,500 USD (GVB, 
2008). The part of the total cost higher than the total budget of 730,000 USD will be offset 
by villagers paying a portion of the cost and government subsidy (GVB, 2008).  

Table 1: Budgets from NGOs 

Donate Organization Amount/USD % 

Chinese Red Cross Foundation 573,000 76 

Jet Li One Foundation 157,000 20 

Narada Foundation 24,000 4 
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Table 2: Ratio of the contributions of total cost per 35 M2 

Contributors  % Total cost 

NGOs 50   

(35 M2 per capita) Government 44 

Villager 6 

In the other hand, Lehe Home Project was charged by GBV, which is one of the 
environmental-focused NGOs that was established in Beijing, China, under concepts of 
being green and innovative (GBV, 2008). Six aspects were considered for implementing 
the project: Residence, Economy, Environment, Ethics, Social Groups and Health (GBV, 
2008).  

(i) Environmental-friendly Residence 

As a strong desire of eco-friendly social responsibility on environmental protection by 
Lehe Home project, Green Residence Research Center of Xi’an Architectural Tech brought 
a new concept of eco-Lehe Home in Daping area, which created a series of Western 
Sichuan’s resident features that adopted new energy-saving technologies in the project 
(GVB, 2008). For example, a triple structure was made of bamboo plywood, traditional 
plywood and foam board in the middle, which was used for constructing the walls of those 
building. Therefore, the triple structure material with 5-centimeter layer and 45-centimeter 
traditional soil layer wall offered an extra-ordinary performance of heat retention in the 
construction design (GVB, 2008). 

In order to fulfil the eco-Lehe Home concept, methane generation pits, energy-saving 
cooking ovens and ecological dry toilets were designed and equipped in houses by Green 
Residence Research Center of Xi’an Architectural Tech for promoting the efficiency of 
energy consumption (GVB, 2008). Furthermore, in design phase, more details of aseismic 
design with better indoor lighting and ventilation has been considered by both Green 
Residence Research Center of Xi’an Architectural Tech and Lehe Home project team, 
because of the enormous casualty caused by earthquake (GVB, 2008). 

(ii)  Economy 

As presented by GVB (2008), “Green” has been focused by the Green Handkerchief 
Program and advocated the green concept as well as helping local environment and local 
residence. Thus, from this point, Lehe Home project aims to implement the model of 
ecological economy, which involved in environmental agriculture, tourism and handicraft 
industry in Sichuan area. 

(iii)  Environment 

In order to successfully transform unfriendly environmental pollution into a more 
sustainable environmental model, Lehe Home project management team encouraged to 
build a modern eco-toilet system, which directly involved in soil, water and air protection. 
Therefore, each of residence in Lehe Home Community will be involved and contributed 
in the environmental protection activities (GVB, 2008).  
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(iv)   Ethics, Social Groups and Health 

Furthermore, traditional Chinese civilizations, morality and civil consciousness have been 
also considered as important concepts of ethics, social groups and health in a community. 
Thus Lehe Home project management team considered to implement the concept by 
building library and clinic. Simultaneously, local green groups were invited to participate 
in the process of reconstruction, which formed a western-Chinese new style of education 
and health promoting solution (GVB, 2008). 

1.4. Problem Discussion 

In the past three years, many reconstruction problems have been impacting the success of 
their project and relevant issue, according to some projects in Beichuan, Dujianguyan, 
Deyang, Shifan, Ganwang, and the villages and towns surrounding Sichuan earthquake 
area, which has been observed and assessed by many people, including residence, local 
government and media. Therefore, there are a lot of problems surrounding the 
reconstruction process of Lehe Home project that need to be discussed. Such as, corruptive 
officials in skimming funds, unorganized distribution of funds, delay of materials, labour 
issues, and inefficient communication issues, etc.（Chengdu Living, 2010） . All this 
problems will impact time and cost of Lehe Home project. 

Further, misappropriation and encroachment problems might be critical issues in the 
project. A more transparent and less complex funding management are requested for the 
project, since the funds of Lehe Home project were offered by Chinese Red Cross 
Foundation, Jet Li One Foundation, Narada Foundation, government, and compensation 
from villagers. Thus, how to use and manage the funding in order to reduce relevant risks 
becomes a problem (Chengdu Living, 2010).  

Moreover, due to a great number of partners involved in Lehe Home project, such as 
designers, material suppliers, construction engineers, supervision units, decoration 
companies etc., the process of contractor selection, effective communication between each 
party, and quality management, over budget, and delays become big concerns (GVB, 2008). 
Simultaneously, the inadequacy in preparatory work, the changes in construction and 
design, increases in construction content, scale extension, and multi-clearing works cause a 
jerry-build, illegal subcontracting, and other issues (CRCF, 2008). Thus, the problem of 
how to assign, analyse, assess, and manage risks in reconstruction process of Lehe Home 
project is a key point to conduct the research. 

1.5. Research Objectives 

The main research objective of this study is to explore, describe and essentially analyze the 
perceived risk management practice in Lehe Home project in order to evaluate the critical 
impacts of risk management on the project performance. 

The prime research objective has been broken down into three objectives. The three 
research sub-objectives are: 
 

(i) To identify and explore different types of project risk management processes and 
frameworks used by construction projects and reconstruction projects in particular, to 
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transfer lessons learned among different projects. This objective will be achieved 
through detailed literature review.  

(ii) To examine and evaluate the risk management processes of Lehe Home project by 
applying the risk analysis frameworks and models, qualitative and quantitative 
analytic tools and analysis of empirical findings. This objective will be obtained 
through collected data from semi-structure interviews and survey questionnaires. 

(iii) To generalize and develop the project risk analysis and management practice from 
Lehe Home project and propose for public sectors to help project managers make 
better decisions under risky conditions. This objective will be achieved by 
demonstrating the benefits and critical impacts of the proposed framework.  

 

1.6. Research Questions 

To achieve the above research objectives, one main research question was developed. The 
main research question is:  

How can the risk management process be effectively analyzed in Lehe Home 

reconstruction project, and what are the significant impacts of its application on the 

project? 

The main research question is further decomposed into four specific research questions. The 
sub-questions are:  

(i) What are the qualitative and quantitative risk analysis techniques that can be 
applied effectively in risk management process of Lehe Home reconstruction 
project, and how? 

(ii) What are the sources of risk that Lehe Home reconstruction project managers have 
to deal with?  

(iii) Will the significant impacts of risk management application on Lehe Home 
reconstruction project enhance the rate of sucessfulness and sustainability of the 
project in future?  

(iv)  What are the other novel dimentions and steps in risk management process that 
need to be focused and innovated for managing risks in public sector? 

(v) How to inovate the novel dimensions and steps in risk management process in 
public sectors? 

1.7. Architecture of the Study 

In the current chapter, Chapter 1 – Introduction, the study background has been presented, 
demonstrating the importance of effective risk management to post-earthquake 
reconstruction projects. Based on this background, the research questions were established 
and research objectives were clarified.  

In Chapter 2 – Literature Review, a brief introduction and definitions of risk, risk 
management in projects will be provided. Different views on risk management, particularly 
in construction projects will also be covered. Additionally, a focus is given to project risk 
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management frameworks and processes which play a critical role in this study. The last 
topic presented is the application of qualitative and quantitative risk management tools and 
techniques in both general projects and construction projects. By reviewing all the 
literature, the knowledge gap will be identified as a justification to pursue the study. 

Chapter 3 – Methodology, discusses the reasons behind authors’ choices of research 
methodologies, stating the strengths and limitations of the chosen methods. It also justifies 
the philosophical view points along with the research approach, research strategy, type of 
data gathered, methods of data collection and the issues surrounding the validity and 
reliability of the study. 

In chapter 4 – Data analysis, the chosen analytical methods will be employed to inspect 
the empirical findings in Lehe Home project. The risk management processes during Lehe 
Home project life cycle will also be examined against the theoretical framework to fill the 
gap between theory and practice in project risk management. 

Chapter 5 – Discussion, will explain more in-depth the critical impacts of risk management 
in Lehe Home reconstruction project, while drawing comparison with previous studies to 
identify how the empirical findings align with other researches. Additionally, the 
application and verification of risk management processes from Lehe Home project will be 
generalized and developed for public sectors as a whole. 

 In the final chapter, chapter 6 – Conclusions a summary of the findings will be provided 
and will be linked back to the research questions and objectives to guarantee that the 
results have aligned with the research purposes. The academics and practitioners 
implications of this study will be highlighted, following with the strengths as well as 
limitations of the study and suggest potential areas for further research. 
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Chapter 2 - LITERATURE REVIEW 
 

2.1.   Introduction  
 
The current chapter presents the conduction of literature review, creating a general 
theoretical framework for the study and solid information base for the risk and project risk 
management issues. The first part of this chapter defines and explains the basic concepts 
connected to project risk management, such as risk, certainty and uncertainty as well as 
critically reviews the role of risk management in project management. The second part also 
gives an analysis of several published risk management frameworks, processes, tools and 
techniques that served a foundation for the development of risk management in 
reconstruction projects.   

2.2.   Risk and Risk Management 

In the subject of risk and project risk management, a proper understanding of ‘risk’ and 
‘risk management’ is essentially required, so a consistent set of definitions will be fully 
provided. 

2.2.1.   Risk  

Risk is a very broad subject because the element of risk presents in almost everything we 
do, from the ‘benign’ to the ‘malignant’, from the ‘dormant’ to the ‘brewing’ to the 
‘exploding’   (Williams & Schroder, 1999, p53; Parker & Warsafer, 2000, p. 23). Thus 
instead of a distinct definition, an example of risk as the potential for loss of control and/or 
value is provided (Parker & Warsafer, 2000, p. 23). 

Regarding to the negative side of risk, it is perceived as the likely unwanted consequences 
of an activity, combining both hazard and exposure (Rowe, 1977, p.52). Likewise, 
Chapman & Cooper (1983) define risk as the uncertainty associated with the possibility of 
specific economic, financial loss or physical damage. Risk is highly synthetic in its 
concept, so in project management terms, it can be linked to ‘unforeseen events’, 
‘uncertainty’ or ‘variability’ regarding different project parameters. 

Risk can be used interchangeably with uncertainty in project management; however, there 
are some differences between them. Risks usually happen when project managers have full 
information in hand and exact probabilities for decision making process; while uncertainty 
presents if they are lack of those information and probabilities (Gardenfors & Sahlin, 1988, 
p. 87). As stated by Powers (2010), it is able to apply empirical data and statistics in 
predicting risks, but impossible to predict uncertainties because of their earlier non-
occurrence in history. 

Furthermore, given the high possibility of favourable/unfavourable circumstances in 
construction projects, it is clear that risk may cause actual project performance diverge 
from the planned one (Caron, 2010, p. 5). In other words, certain occurrences of risk 
adversely affect project objectives due to its exposure to negative events and probable 
consequences of these events (Wideman, 1986, p. 23). Risk also happens when known 
probabilities can be attached to a range of possible outcomes of a decision (Smith, 1999, p. 
80).   
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2.2.2.   Risk Management  

Risk management has recently raised its critical importance in both management theory 
and practice as different risk areas have contributed and brought into a total risk 
management philosophy (Kloman, 1990, p. 202).   

Concerning the possibility that future events may cause adverse effects (Flanagan & 
Norman, 1993, p. 102), risk management is considered as the discipline for living, a 
systematic application of management policies, procedures and practices to identify, 
access, analyze and monitor risks (Hardaker et al., 1997, pp. 135-140). Similarly, risk 
management is described as the systematic and logical method to establish the context, 
identify, analyze, evaluate and monitor risks, enabling organizations to maximize 
opportunities and minimize losses (Australian Standards, 1999, p. 45). 

 It is important to distinguish between the risk measurement and management. They are 
different from each other to the extent that risk measurement is an important part of risk 
management. The measurement of risk indicates a passive activity; while the management 
of risk is an active one and it implies action as well as consists of quantitative calculations 
(Jaeger, 2003, pp. 69-79). Further, managing risks take advantages of certain risk measures 
to allocate risks among different assets and to “monitor exposures and make refinements” 
(Norland et al., 2000, pp. 144-145).  

Risk management is a continuous process and covers all project phases (Smith, 1999, p. 
124). Other than that, it is an inseparate part of decision making process by implementing 
decisions through accepting or altering risks and risk effects are observed by all the 
participants in all key sites of decision-making process throughout the project (Pritchard, 
2000, p. 58-70). In the global context, risk management is the process which ensures the 
basic goal of project management is fulfilled by achieving the project objectives within the 
predicted time, planned costs and satisfactory quality (Clark et al., 1990, pp. 17-23). 
Therefore, risk management is integral part of project management and cannot be viewed 
as a separate activity.  

2.3.   The Importance of Project Risk Management 

Risk management is regarded as an interactive, forward looking, proactive and formal 
process to achieve project objectives as well as to accomplish business goals, thus it is an 
intrinsic part of project management (Caron, 2010, p. 6). By keeping away adverse events 
and maximizing positive results, risk management is becoming an essential portion of 
project management quality (Monetti et al., 2006, pp. 18-20). According to Carbone, there 
are some important factors that determine the success of a project, but it is likely that 
failure to perform effective and adequate risk management will increase the possibility of 
project failure, for example, exceeding project budget, falling behind schedule or missing 
critical targets of project performance (Carbone, 2004, p. 28). 

Furthermore, risk management is raising and increasing its emphasis on current project 
planning. The increasing number of major disasters or adverse events could be avoided or 
better managed by proper risk management, thus stabilizing or increasing the prospective 
returns to owners of organization (Stulz, 2003, p. 187). Therefore, the primary objective of 
risk management is that it acts as a policy instrument to secure the targets of organization, 
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focusing at preventing the organization to be hindered by risks and consequences of 
adverse events in achieving these targets (Claes, 2004, p. 143).  

2.4.   Risk Management Process 

As an integral part of project management process, the objectives of project risk 
management processes are to increase the probability and impacts of positive events, and 
decrease the probability and impacts of adverse events (Caron, 2010, p. 7). To overcome 
the lack of informality in project risk management, the development of formal risk 
management processes has risen to prominence and obtained much interest recently (Carr, 
2001, p. 847). 

A number of authors suggest that the risk management process can be divided into steps 
and phases and may consist of some connected elements. According to Perry & Haynes 
(1985), project risk management process includes three simple and systematic stages which 
reflect main functions of risk management in the projects (Figure 1): 

• Risk Identification 

• Risk Analysis 

• Risk Response 

 
 
 

Figure 1: Linear risk management process (Perry & Hayes, 1985, p. 511) 

 

In this linear process, the identification and analysis of risk are performed during the entire 
project’s life cycle. Qualitative or quantitative risk assessment, if have, is also carried out 
for every identified risk so that an adequate risk response action is prepared beforehand. 
This linear risk management process is a good starting point for successful project risk 
management.   

However, new risks appearing after the risk response action stage need to be identified, 
analyzed and responded to; thus risk management process is not a linear process. 
Therefore, some authors view risk management as a cyclical process. Baker, Ponniah and 
Smith (1998) divided the risk management process in to five phases (Figure 2): 
 

• Risk identification 

• Risk estimation 

• Risk evaluation 

• Risk response 

• Risk monitoring 

 

 
 

Risk Identification Risk Analysis Risk Response 
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Figure 2: Cyclical risk management process (Baker et al., 1998, p. 569) 

 

Likewise, Kliem and Ludin (1997) divided the risk management process into four phases 
(Figure 3): 

• Risk identification 

• Risk analysis 

• Risk control 

• Risk reporting 
 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 3: Cyclical Risk Management Process (Kliem & Ludin, 1997, p. 236) 

 

Furthermore, the Association of Project Managers (APM) has developed Project Risk 

Analysis and Management (PRAM), as described by Chapman (1997). Following the 
typical pattern of many risk management systems, PRAM defines nine phases in risk 
management process (Figure 4). This process provides a number of new insights into risk 
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management theory and practice, including more detailed and structured phases based on 
objectives, tasks and deliverables.  

 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Generic Risk Management Process (Chapman, 1997, p. 277) 

 
On the other hand, the project risk management process, according to the Project 
Management Institute (PMI), is the process of defining the way to conduct risk 
management activities for a project and determine how these activities fit with other 
project management processes. Project risk management process provides the policies, 
processes, techniques, resources and procedures necessary for the analysis and 
management of risks. Based on this argument, PMI defines project risk management 
process on six phases (Figure 5): 
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Figure 5: Project Risk Management Process (PMI, 2008, p. 278) 

1. Risk Management Planning 

1.1 Inputs 

Project Scope Statement; Cost 

management plan; Schedule 

management; Communication 

plan; Enterprise environmental 

factors; Organizational assets. 

1.2 Tools & Techniques 

-Planning & analysis 

1.3 Outputs 

- Risk Management Plan 

3. Risk Assessment 

3.1 Inputs 

Risk register; Risk management 

plan; Project scope statement; 

Organizational assets 

3.2 Tools & Techniques 

Risk probability & impact 

assessment; Probability & impact 

matrix; Risk data assessment; 

Risk categorization; Risk urgency 

assessment; Expert judgment 

3.3 Outputs: Risk register 

updates 

4. Risk Quantification 

4.1 Inputs 

Risk register; Risk management 

plan; Cost management plan; 

Schedule management; 

Organizational process assets 

4.2 Tools & Techniques 

Data gathering and 

representation; Quantitative risk 

analysis and modeling 

techniques;  Expert judgment 

4.3 Outputs: Risk register 

6. Risk Monitoring & Control 

6.1 Inputs 

Risk register; Project 

management plan; Work 

performance; Performance 

reports 

6.2 Tools & Techniques 

Risk reassessment; Risk audits; 

Variance and trend analysis; 

Performance measurement; 

Reserve analysis; Status 

meetings 

6.3 Outputs 

Risk register updates; Assets 

process updates; Change 

requests; Project plan updates; 

2. Risk Identification 

2.1 Inputs 

Risk management plan; Activity 

cost estimates; Activity duration 

estimate; Scope baseline; 

Stakeholder register; Cost 

management plan; Schedule 

management; Quality 

management plan; Project 

documents; Environmental 

factors; Organizational process 

assets 

2.2 Tools and Techniques 

Documentation reviews; 

Information gathering; Checklist 

analysis; Assumption analysis; 

Diagramming techniques; 

SWOT analysis; Expert 

5. Risk Response Planning 

5.1 Inputs 

Risk register; Risk 

management plan 

5.2 Tools & Techniques 

Strategies for negative risks or 

threats; Strategies for positive 

risks or opportunities; 

Contingent response 

strategies; Expert judgment 

5.3 Outputs 

Risk register updates; Risk 

related contract; Project plan 

Project Risk Management 

Overview 
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2.4.1.   Risk Identification 

Risk management process always starts with the risk identification. Risk identification 

set the ground for the whole process and is considered the most important phase because 

the subsequent phases cannot be implemented without the results of identified risks 

(Baker et al., 1998, pp. 567-572). The main purpose of risk identification is to track the 

risks which may affect the project and define their characteristics. Risk identification is 

an interactive and continuous process because many new risks may emerge throughout 

the project’s life cycle (Caron, 2010, p. 10). The output of risk identification phase is 

the Risk Register, which identify all the major risks, classify the potential risk sources 

and predict the adverse events and undesired effects or consequences.   

The first step in risk identification is to establish the Risk Register which provides a 

short and clear description of each particular risk. Described risks then should be 

classed into risk categories according to their sources and these categories should cover 

a wide range of risk sources. After that, the adverse event that produces the risk needs to 

be determined, for the purpose of later establishment of risk response action planning. It 

is especially important to allocate a risk owner or a team responsible for each identified 

risk (Caron, 2010, p. 15).   

Risk identification is the continuous and systematical process of identifying, 

categorizing risks and initially assessing the significances or impacts of risks associated 

with the project (Al-Bahar & Crandall, 1991, pp. 533-546). After this step, both of the 

pre-analysis and analysis of risks can be performed to eliminate insignificant risks from 

the risk list and to initially view risk independently and in conjunction with other risks 

(Thring, 1992, pp. 5-11) 

The identification of risks relies heavily on the knowledge, judgment and experience of 

people involved in the project (Caron, 2010, p. 17). Different techniques to assist the 

risk identification process have been developed, including brainstorming, interviews, 

questionnaires, Delphi technique, expert systems, etc. These techniques also help to 

reduce the bias arising from the nature of the risk identification practice and personal 

objectives of those who perform the risk identification process.  

 

2.4.2.   Risk Qualitative Assessment 

Once all major risks in a project were identified, risk qualitative assessment is necessary 

to be conducted, presented by Patterson & Neailey (2002), which is a process for further 

analysis by assessing and estimating the probability of occurrence and impact of each 

risk. By considering range characteristics of each risk, such as probability of 

occurrence, degree of impact on project objectives, manageability, timing of occurrence 
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and impact, relationships with other risks, common cause or effects, the risk qualitative 

assessment allows for a better understanding of individual risks and finding suitable 

measurements.  

In order to analyze and enhance performance of risk management in construction 

projects, many qualitative methods of risk analysis are developed, the best well-known 

are: ICRAM-1 (Hastak, 2000), AERM Models (Wang et al., 2004), RM3 (Zou et al., 

2010), and Analytical Hierarchy Process (Mustafa, 1991). 

2.4.2.1.   ICRAM-1 and AERM Models  

Due to application of risk management model in different area, it has been presented by 

many researchers as a qualitative method about defining sources of uncertainty, 

estimating the consequences of uncertainty, and finding the response strategy, in terms 

of risk identification, risk analysis, and risk mitigation. Risk management model is 

activity process throughout life cycle of each project in order to ensure every objective 

in project will be implemented (Zavadskas, et al., 2009, pp. 33-46). Basically, five steps 

of risk management in a construction project shows as follows:  

� Initiating; 

� Planning; 

� Executing; 

� Monitoring and Controlling; 

� Closing. 

Sometime, it also can be divided into three stages: 

� Identification; 

� Analysis; 

� Control. 

(Zavadskas, et al., 2009, p. 33)   

As introduced in International Construction Risk Assessment Model (ICRAM-1 by 

Hastak (2000, p. 59), risk identification has been allocated at country environment level, 

market level, and project level. For example, political, macro-social, and economic risk 

could be regarded as country environmental level, while bidding procedures, availability 

of contractors and resources could be considered as market level. Besides, unpredictable 

costs, delays availability, late material deliveries, faulty sub-contracting, unproductive 

labour, unforeseen subsoil conditions, work quality, and engineering technological risks 

are normally considered as project level (Hastak, 2000, pp. 59-60). The model was 
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focused its application in international construction project, but rarely applied for 

national and local level construction project.  

Likewise, Wang et al., (2004, pp. 237-238) also introduced a risk management model of 

Alien Eyes’ Risk Model (AERM), which shows a very similar hierarchical framework of 

risk management that includes country level, market level, and project level. He mainly 

focused on the risk identification and classification for developing efficient response 

and measurement (Wang et al., 2004, pp. 237-239). 

However, according to the particular project of Sichuan post-earthquake reconstruction 

that basically focused on the national and local levels, only a part of the model of 

ICRAM-1 and AERM can be applied considered in the particular project of Sichuan 

Lehe community. 

2.4.2.2.   RM3 Model  

Zou et al., (2010, p. 854) has presented the concept of Risk Management Maturity 

Model (RM3), which introduced five attributes of management capability, including risk, 

organizational risk culture, ability to identify risk, ability to analyse risk, and application 

of standardized risk management process. According to application of these attribute in 

different risk management maturity models, Hillson (1997, cited in Zou, et al. 2010, p. 

855) originated the Risk Management Maturity (RMM); RMRDPC (2002, cited in Zou, 

et al. 2010, p. 855) has developed the Risk Management Maturity Model (RMMM); and 

Ren and Yeo (2004, cited in Zou, et al. 2010, p. 855), Lacey and Ferrando (2007, cited 

in Zou, et al. 2010, p. 855) continuously developed Risk Management Capability 

Maturity Model (RMCMM). 

Due to construction projects rely on stakeholders’ interaction, the objective of the five 

attributes in the RM3 is to assess and improve risk management capabilities (Zou et al., 

2010, pp. 855-856). As descried by Zou, RM3 focused on risk events through the life 

cycle of construction project, which mainly included risk identification, risk analysis, 

and application of standardized risk management process. Moreover, each attribute is 

rated by four maturity levels of initial, repeated, managed, and optimized level between 

0 and 1, which could rank four attributes of risks in construction project (Figure 6). The 

higher each attribute indicates in the four maturity levels, the more efficient the risk can 

be managed. 
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Figure 6: Maturity Level of RM3 (Zou, et al. 2010, p. 858) 

Nevertheless, as managers who manager risks must be familiar or trained on qualitative 

and quantitative assessment, the weaknesses of the application in risk management 

process could be seen in the model. Thus, material and labour cost might be increased, 

as well as the time might be delay, which impact implementation of a project. 

2.4.2.3.   Analytical Hierarchy Process  

As developed by Mustafa (1991, pp. 46-50), the analytical hierarchy process between 

ICTAM-1 and AERM has different application in construction project for risk 

assessment and management. The advantage of analytical hierarchy process is directly 

analysing risks at identification stage, thus the applicability and the flexibility have been 

enforced. Risks in construction project from the perspective of hierarchy process can be 

assigned in different categories. Further, risk owner will be asked to weight the relative 

importance of each category by quantitative scale. For example, supplier manager will 

be the risk owner in supplier department and financial manager take the responsibility 

of financial issues. More examples show in Table 3:    
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Table 3: Risk Categories and Typical Risks in Hierarchy Process 

Risk Category Typical Risks 

Physical 
Damages to structure, equipments, materials, labour, injuries, or 
theft… 

Financial 
Inflation, availability of funds from client, financial default of 
subcontractor, non-convertibility… 

Political & 
Environmental 

Changes in policies and regulations, requirement for permits and 
their approval, pollution, and safety rules… 

Design 
Incomplete design scope, defective design, errors and omissions, 
inadequate specifications… 

Construction related 
Weather, labour disputes and strikes, labour productivity, defective 
work, design changes, equipment failures… 

 

2.4.3.   Risk Quantitative Analysis 

As Franco (2010) pointed out, the risk quantitative analysis is a process of risk 

management by numerically analyzing registered risks in a project. The objective of 

quantitative techniques is to estimate cost and time of a project. Therefore, risk 

quantitative techniques enable risk manager who has possibility to estimate the 

probability of an event, according to available information of similar past events and 

personal experience. 

Furthermore, the quantitative assessment is one of the main methods that can be used at 

different stages of construction project in order to meet a certain purpose, such as 

TOPSIS grey and COPRAS-G are applied for time/cost estimation at the bidding and 

operation stages on market level, risk assessment at country level for international 

market selection (Dikmen, 2009, p. 1146); PERT is used for determining a rational 

duration of a project through calculating the shortest, the most likely, and longest 

possible duration of each activity; Monte Carlo Simulation is applied for solving the 

problem of multiple critical path by simulating all activities in a project; and the event 

tree is for determining the expected value through  the value of each activity and the 

probability of that (Vose, 1996).  

2.4.3.1.   TOPSIS Grey and COPRAS-G    

 In order to analyse and assess risks in construction projects, Zavadskas & Turskis 

(2009, pp. 33-46) have presented the multi-attribute decision-making methods by 

applying the quantitative techniques of TOPSIS grey –and COPRAS-G methods. The 

TOPSIS grey was developed based on TOPSIS (Technique for Order Preference by 

Similarity to Ideal Solution) introduced by Hwang, et al., (1981; cited in Zavadskas, et 

al., 2009, p. 37） and the Grey System theory defined by Deng (1982; cited in 
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Zavadskas, et al., 2009, p. 37). Due to the risk assessment deals with the uncertainty in 

future, the TOPSIS can be used for identifying each alternative to express future’s value 

based on minimization of distance from a positive ideal point and maximization of 

distance from a negative ideal point (Figure 7). 

 

- ∞ + ∞ 

- ∞ + ∞ 

- ∞ + ∞ 

w  - ∞ b          + ∞ 

 

Figure 7: White, Grey, and Black Numbers 

(Deng, 1982, cited in Zavadskas et al., 2009, p. 37) 

The grey numbers are given by function as follows, defined by Deng (Yamaguchi et al., 

2007, cited in Zavadskas et al., 2009, p.37):  

� ��, �� � 	
0, 1 � ∈ 
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 TOPSIS method with grey number operations is one of the best mathematical methods, 

which is applied for determining the positive ideal alternative (Ak-) and negative ideal 

alternatives (Ak), and calculating the separation measure from the positive and negative 

ideal alternative, (di
k+) and (di

k), and the relative closeness (Ci
k) from positive 

alternatives (Hwang, 1981; cited in Zavadskas, et al., 2009, p39). Thus, a set of 

alternative values of the relative closeness are ranked by the descending order. 

Likewise, COPRAS-G method has very similar process with the method of TOPSIS 

grey. Main attributes are selected to construct the grey decision-making matrix ○x X and 

Black number 

Grey number 

White number 

w = b 
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establish the weights of the attributes qj, but to calculate the maximizing indexes Ri and 

maximizing indexes Pi for each alternative, and the relative weigh of each alternative Qi 

by a certain formulas (Zavadskas, et al., 2009, pp. 39-40). Thus, according to the 

determined significance of alternatives and the priority of the project, all alternatives 

will be ranked. The ideal response and the worst response are determined by rations. 

Therefore, each alternative and activity in a project life cycle impact the application of 

TOPSIS grey and the COPRAS-G method by defining sources of uncertainties and 

estimating the consequences of uncertain events, risk emerged, identification, and 

analysis (Suhobokov, 2008; Schieg, 2009; cited in Zavadskas et al., 2009, pp. 39-41).  

However, Dikmen, et al. (2009, cited in Zavadskas et al., 2009, pp. 39-41) points out 

that individual activity was considered in TOPSIS grey and COPRAS-G method. For 

example, construction supply activities are not integrated with other activities of risk 

management in a project. Thus, it does not take into account the impacts of risks on all 

of the project success criteria, and cannot handle all subjectivity. 

2.4.3.2.   PERT  

The Program Evaluation Review Technique (PERT), defined as risk analysis technique 

by Malcolm et al., (1959, p. 646). PERT is to manage duration of a project according to 

variable duration of each activity, rather than fixed duration of each activity in the 

project. The possible duration for each activity is defined by three parameters: a, m, and 

b, corresponding to optimistic, most likely and pessimistic duration (Dawson, 1995, pp. 

557-566). Negative 5 percentile is considered as pessimistic duration, the mode is 

considered as the most likely duration, and 95 percentile is positively considered as the 

optimistic duration (Franco, 2010, p. 27). Based on the three parameters that were 

already given, the mean and variance duration of each activity can be calculated. The 

mean of total duration is the total of the mean duration of each activity in critical path; 

and the variance of the project duration is the sum of the variances of all activity 

durations on the critical path (Wilson, 1972, cited in Dawson, 1995). 

The duration of the single activity is described by independent statistical variables, and 

every single activity is described by a Beta distribution with mean t and variance σt
2. 

The estimate of the variance is given by: 

σ��  � ��� − ��
6 �

�
 

(Caron, 2010, p. 24) 
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As a rule of a thumb for distributions standard deviation corresponds to a 1/6 of the 

variation range of the considered variable. The rule stems from the fact that at least 89% 

of every distribution can be found with 3 standard deviations from the mean; for the 

normal distribution the percentage grows over 99.7%. The value t can be approximated 

by: 

t =  
��������

  

 

Figure 8: Distributions of PERT Duration Calculation (Malcolm et al., 1959, p. 236) 

The peak of the Figure 8 shows the most likely duration and is easily identifiable. The 

right side of longer refers the pessimistic duration, and the shorter at left side shows 

optimistic duration. All the most likely duration, pessimistic duration and optimistic 

duration are estimated according to personal experience and available relevant 

information. The point close to the point of most likely is PERT weighted average, 

which is generated by the formulas that provided above. Therefore, the technique gives 

more information than a single point estimate. 

2.4.3.3.   Monte Carlo Simulation 

As Slyke presented (1963, cited in Dawson, 1995, p. 558), Monte Carlo Simulation was 

introduced as one of the techniques to estimate the distribution of project duration based 

on the duration of each activity in multiple critical paths in PERT. The technique of 

Monte Carlo Simulation explains and solves the problems in PERT with multiple 

critical paths by assigning vary duration and probability for each activity and simulating 

a project (Dawson, 1995, pp. 557-566). Furthermore, the distribution of any shape 

generated by technique of Monte Carlo Simulation is defined for those variables rather 

than limiting the user to Beta distribution (Dawson, 1997, pp. 557-566). Thus, the most 

common shapes of the distribution show as Uniform, Triangular, Normal, Poisson, and 



 
 

21 

Beta by categorizing of geometrical and statistical (Flanagan, 1993; cited in Dawson, 

1995). 

For example, a model of Monte Carlo Simulation with 100 activities requires 100 pairs 

of random numbers for every simulator. Each random number is converted to duration. 

The probability of each duration does not exceed the random number, in Figure 9, the 

value is selected from a triangular distribution using a random number of 57. 

 

Figure 9: Conversion of a Random Number to a Value (Dawson, 1995) 

The technique of Monte Carlo Simulation has strong advantage, which is one of the best 

tools for estimating the mean and standard deviation of distribution. However, there is a 

big limitation of inaccuracy of estimating the tail in the distribution by Monte Carlo 

Simulation, such as the unlikely extremes (Williams, 1994; Banister, et al., 1981; cited 

in Dawson, 1995). 

2.4.3.4.   Event Trees 

This technique of Even Trees is used for a project that will be undertaken in different 

paths. Each path brings a different scenario, which the probability of each scenario is 

then the project of the probabilities of all the nodes in that path (Lind, 1988, Perry, et al., 

1985; cited in Dawson, 1995). As the following example shows in Figure 10, a project 

may have several scenarios, and each scenario involves several events, the total 

expected value (EV) of each scenario can be calculated by the value multiplying 

probability of each event. In order to help understanding, the example of Figure 10 

presents the process of calculating each scenario and thus summing the total expected 

value.  Therefore, each scenario or different projects can be chosen by ranking the final 

expected value. 
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                                20     0.81    16.2 

                                15     0.1      1.5      EV = 18.8 

                                10     0.09    0.9 

Figure 10:   Event Tree 

2.4.4.   Risk Response   

 

Once risks have been identified, both qualitatively and quantitatively assessed and 

analyzed, proper measures and response action plans need to be taken into account. Risk 

response acts as a management action, involving decision making process, in which 

decisions are made based on the results of the risk analysis. The main objective of risk 

response is to remove the potential impacts of adverse events and increase the control of 

risk owners over the risks (AlBahar & Crandall, 1991, pp. 533-546).  

Risk response is not the end of the risk management process because after the response 

action is implemented, risks can change the probabilities or effects of others, leading to 

the changes of risk with time. Thus risk management is a continual process. Risk 

response techniques are based on the results of performed risk analysis and offer 

effective means of managing the risks to produce an acceptable outcome. The key 

strategies in risk response, as suggested by many different authors, including AlBahar 

and Crandall (1991), Perry and Hayes (1985), and Moore (1983), can be described as 

follows: 

• Risk avoidance 

• Risk reduction 

• Risk transfer 

• Risk retention 

• Risk sharing 

 

Each possible strategy will be described in turn. 

[0.5]  0.1 

[10]  0.9 

0.9   [5] -------------- 10            0.09 

0.1   [10] ------------- 15            0.01 

0.9  [10] ------------- 20            0.81 

0.1   [5]  ------------- 15            0.09 
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2.4.4.1.   Risk Avoidance 

For the wholly unacceptable risks, risk avoidance is the most relevant response action 

and the best way is to refuse to accept those risks (Flanagan & Norman, 1993, p. 147). 

To completely avoid risks, risk avoidance requires the abandonment of the whole 

project. In practice, it is not necessary to reject the whole project; risk avoidance can be 

performed by changing the project plan or strategy to avoid unacceptable risks (Al-

Bahar & Crandall, 1991, pp. 533-546). Project objectives can be isolated from the 

negative risk impacts by changing the project objectives, for example extending the 

schedule, reducing the project scope or changing the project strategy, etc. (PMI, 2008, 

p. 315).  

The most drastic risk avoidance strategy is to shut down the project entirely. To avoid 

that scenario, the risks that appear early in the project can be reduced or eliminated by 

exchanging information, enhancing communication, clarifying requirements or hiring 

risk expertise (PMI, 2008, p. 367). The risk owners also need to investigate whether the 

potential risk sources can be avoided or doing research on the unfavorable events which 

might produce inherent risks. In construction projects, the most radical risk avoidance 

method is to close the project, not to accept the contract or attach a strict contract clause 

about risk consequences.  

2.4.4.2.    Risk Reduction 

 

 The most commonly used risk response strategy is the risk reduction which stabilizes 

project risks and opportunities without transferring the risks to other parties. Risk 

reduction requires certain initial investment and measures to reduce the probability of 

adverse events, thus decreasing the undesired effects on the project. However, this 

investment should be smaller than the expenses demanded by the occurrence of that 

adverse event.    

2.4.4.3.    Risk Transfer 

Risk transfer does not eliminate the risks, but simply hand over the responsibility for 

risk management and liability for risk exposure to other parties. Some or all of the 

negative impacts of the adverse events, along with ownership of the risk response, are 

transferred to other parties in the project by some transferring tools (PMI, 2008, p. 344). 

Transferring tools used in risk transfer are quite diverse, for example, insurance, bonds, 

guarantees, etc., however, risk transfer always involves payment of risk premium to the 

party taking over the risks.   
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In practice, risks can be transferred to any other participants in the project, with the aid 

of contracts (Carter et al., 1994, p. 158), and these participants need to be taken into 

account to best control the appearance of risks. Likewise, when choosing the risk 

transfer strategy, some other factors are also critical, including the possibility of risks, 

the payment of risk premium charged by the party controlling the risks, and the best 

party taking over the adverse events or risks Perry and Hayes (1985, pp. 499-521).  

2.4.4.4.    Risk Retention 

Risk retention strategy is considered when the risk probability is estimated small and its 

effects are acceptable. In this case, no response action is required and the risk is simply 

retained; however the risk and its exposure are constantly controlled and monitored 

(Powell, 1996, pp. 270-280). Although no risk response is undertaken, this strategy is 

still adopted as it is not possible to eliminate all uncertainties from a project. Risk 

retention can be in either active or passive manner. It requires no action, the project 

management team does not need to change the project management plan or define any 

other risk response strategies to deal with risks. It does not mean that the risk is ignored; 

they let it be as it occurs. On the other hand, the project management team establishes a 

contingency that includes budget, resources and required amounts of time to manage the 

risks (PMI, 2008, p. 347).  

2.4.4.5.    Risk Sharing  

Risk sharing strategy indicates the allocation of some or all of the responsibility and 

ownership of the opportunity or threat of the project to a third party who is best able to 

capture it. Some forms of sharing actions can be established for all involved parties to 

take advantage of the opportunities and benefits gained from their actions, for example 

‘risk sharing partnerships’, ‘ joint ventures’, or ‘ special purpose companies’, etc. (PMI, 

2008, p. 389).  

In conclusion, risk could be identified as unacceptable, acceptable, undesirable and 

negligible depending on the level of risk exposure (Baker et al., 1999, p. 223). Based on 

this classification, proper risk response strategy should be undertaken. Risk avoidance 

or risk transfer would be chosen if the risk is unacceptable. Besides, risk reduction, risk 

sharing, risk transfer or risk avoidance would be the most appropriate response action 

for undesirable risks. Risk retention should be taken into account if the risk is estimated 

acceptable while no response action is necessary if it is considered negligible.  



 
 

25 
 

2.5.   Section Conclusion  

To successfully obtain the project objectives, it is essential to define the adverse events 

that may cause negative impacts, especially to identify the potential risk sources. The 

risk probability of identified risks is then accessed using either quantitative or 

qualitative assessment techniques to estimate the damages or risk impact on the project. 

The risk response strategies are performed to mitigate the adverse events and anticipate 

the appropriate response actions to those undesired impacts. Risk management process 

is then a cyclical process by its nature; it is an integral part of project management 

process and cannot be viewed separately as a whole. 

Furthermore, risk analysis and management is not always straightforward as it reflects 

the very nature of most risk-based issues. The approach to risk management reveals that 

each specific project requires a different mix of risk management tools and techniques, 

depending on the nature of projects, resources, available opportunities, budget, allocated 

amounts of time, and expected project outcome. In other words, the main goal of risk 

management is to obtain the best combination of project’s inputs with the expected 

outcome, making the uncertainty certain.  The conclusion is drawn that although there 

are many project risk management frameworks, most of the examined methods and 

techniques describe the process of risk management in a general manner. The literature 

review indicates that no adequate suggestion for risk management practices in a large 

scale reconstruction project like Lehe Home project exists. In particular, reconstruction 

projects involve varied risk categories such as residual risks, secondary risks at different 

organizational levels or in different project phases, but the way to handle those risks 

categories are not well specified or differentiated. Therefore, the risk management 

practice in reconstruction projects like Lehe Home demands a structured framework that 

enables the organization to identify, analyze, evaluate and control risks at an advanced 

level. 

In this chapter, the literature review has created a theoretical framework of project risk 

management for the authors to pursue the study. It covered all definitions mentioned in 

the Introduction, knowledge areas surrounding the research questions andthe 

background of the most important issues. The roles of risk management in project 

management life cycle are indicated. The chapter also explained all the elements of the 

risk management process and risk assessment techniques, which will contribute to the 

framework ofmanaging risks in Lehe Home reconstruction project proposed in this 

study. The following chapter, Research Methodology will therefore introduce the 

authors’s philosophical standpoints, research philosophy, research strategy and research 

approaches for the execution of this study. 
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Chapter 3 – RESEARCH METHODOLOGY 

 

The current chapter considers the philosophical research views, including ontological 

and epistemological philosophy and the philosophical standpoint of this thesis. Further, 

the research strategy and research approach will be discussed, setting the particular 

research context for this study. Different type of data, methods of data collection and 

data analysis process will be clarified.  Finally, this chapter is concluded by the 

discussion of validity and reliability associated with this study.  

3.1.   Research Philosophy  

Research philosophy is a critical starting point in doing research as it offers guideline of 

different aspects to develop the research. It provides the philosophical views for the 

authors at the beginning of research phase to conduct the research and it implies the way 

they think how their research is carried out (Saunders et al., 2003, p. 57). 

When defining research philosophy for a research, the ontology and epistemology 

concepts are commonly taken into account (Saunders et al., 2003, p. 64). The concept of 

ontology indicates the way in which an individual views the world while epistemology 

is associated with the study of science, knowledge, model and testability (Sekaran, 2003, 

p. 68).  

3.1.1.   Ontological Philosophy 

Ontology consists of objectivism and subjectivism and refers to the nature of social 

sciences (Bryman & Bell, 2007, p. 50). Objectivism indicates that the ‘social 

phenomena’ is independent of ‘social actors’ (Bryman & Bell, 2007, p. 22) while the 

subjectivism is closely connected to the nature of social phenomena and people may 

perceive differently the situations which they are involved (Saunders et al., 2003, p. 52). 

In brief, the objectivism reflects the external reality between social actors and social 

entities, in contrast with the conceptualizations and actions which build the social 

entities in subjectivism (Saunders et al., 2003, p. 54).  

The authors believe that subjectivism appears most relevant to this study, because it 

reflects the manner in which risks in Lehe Home reconstruction project are 

characterized and managed. Different stakeholders in Lehe Home reconstruction project 

interact within their situations and environment and construct the social reality through 

this interaction. Various elements in risk management of Lehe Home project are 
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systematically considered and influenced by social events. Moreover, Lehe Home 

project managers’ experiences from previous projects are commonly utilized in this 

study, but those experiences are essentially subjective; thus the authors wish to rely on 

these subjective meanings and generate propositions.  

 3.1.2.   Epistemological Philosophy 

Epistemological philosophy consists of three different angles: positivism, realism and 

interpretivism (Saunders et al., 2003, p. 38 and Bryman & Bell, 2007, p. 16). 

As a scientific approach to research, positivism anticipates the natural science methods 

which the researchers can take an objective role, as objective analysts to draw general 

conclusions (Bryman & Bell, 2007, p. 25). Also, positivism focuses on quantifiable data 

to analyze the object of study and make the generalization (Lewis et al., 2003, p. 113). 

Interpretivism is contradicted to positivism as it respects the subjective meaning of the 

social actions and differences in social reality (Bryman & Bell, 2007, p. 19). 

Interpretivism demands the researchers to closely connect to their objects of study and 

they have their own certain culture, convictions and conceptual orientations (Miles & 

Huberman, 1994, p. 136). 

Realism falls in the continuum between positivism and interpretivism and it consists of 

the features of both epistemological philosophies (Bryman and Bell, 2007, p. 35). 

Realism advocates the objective reality and it sets itself apart from human values and 

subjective reality. There are two major forms of of realism, which share some common 

characteristics with positivism: naive realism and critical realism (Bryman & Bell, 2007, 

p. 17). However, realism is different from positivism to the extent that social events 

impact the human behaviours (Bryman & Bell, 2007, p. 18) and people are studied as an 

object in different way with objectivism (Saunders et al., 2003, p. 60). 

The authors have decided to pursue the epistemological view of realism. In this study, 

knowledge is created based on the interactions between the authors and respondents, 

e.g., project managers, Lehe Home project management team, workers and Lehe Home 

Community residents; therefore the knowledge and experiences obtained are 

transactional, subjective and potentially biased in their nature. Furthermore, the authors 

believe that the issue of project risk management in today’s world is very complex and 

the social interactions between individuals or participants in Lehe Home project and 

their environment. Finally, this study of risk management in Sichuan Post-earthquake 
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reconstruction project is dependent on interactive factors to each party, such as GBV, 

CRCF, local government, suppliers, the value chain, and community residents.  

3.2.   Research Approach  

There are two fundamental research approaches: deductive and inductive approach 

(Bryman & Bell, 2007, p. 42; Saunders et al., 2003, p. 58). A research approach also can 

be based on a continuum between deductive and inductive depending on how the 

researchers evaluate the phenomena.   

Deductive research approach promotes the development of theory based on the existing 

literature and tests the proposed hypotheses associated with that theoretical framework, 

leading to their confirmation or deception (Walliman, 2006, p. 67). It is a highly 

structured research approach, aiming to explain the cause-effect relationships among 

variables in different circumstances for testing the hypothesis (Saunders et al., 2003, p. 

248). In deductive approach, the sample must be large enough to facilitate the rigorous 

testing and the generalization of results to wider population. In addition, logic and 

reasoning are commonly used in deductive research approach to get results and make 

conclusions and the reality is usually objective (Ghauri and Grønhaug, 2002, p. 45).  

Inductive research approach refers to the generation of theories from the empirical 

findings, data and observations. It is contradicted to deductive approach by the extent 

theory is developed that theory is not the starting point but the outcome of research 

(Bryman & Bell, 2007, p. 375). In other words, theories are derived from observations 

and inductive approach mainly focuses on the context in which events take place 

(Walliman, 2006, p. 73). 

 

In this particular study of Lehe Home reconstruction project, the Abductive research 

approach is chosen and the authors believe that this approach is most fitting with the 

ontological and epistemological standpoints of this study. The aspects of data collection 

and data analysis are essentially separated to better understand this mixed research 

approach (Patton, 1987, p. 20). In this study, the deductive approach requires the 

application of quantitative data collection method through survey questionnaires, to 

facilitate adequate discussion of significant impacts of risk management in Lehe Home 

project, especially from the feedbacks of residents in Lehe Home community. In 

addition, the existing theory of project risk management is critical reviewed to develop 

the research questions. Also, the empirical observations, findings and analysis of risk 

management practice from Lehe Home project are based on theoretical frameworks and 

existing literature. On the other hand, the semi-structured interviews with Lehe Home 
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project management team are conducted in inductive research method. Also, the 

generalized conclusions and proposed risk management frameworks for public sectors 

are drawn from a finite collection of observations and data of Lehe Home project. In 

brief, the abductive research approach offers the authors an ever-increasing 

understanding of the context, from the initial exploration of project risk management in 

the literature review and empirical research stages to the verification of data and 

findings collected in the data collection and analysis stages.  

 

3.3.   Research Strategy 

Research strategy acts the role of a research plan before conducting the research and it 

consists of research purposes, data collection sources and corresponding constraints 

(Saunders et al., 1997, p. 74). There are three main research strategies which are 

commonly considered when conducting research: Experiments, Surveys, and Case 

Studies (Saunders et al., 1997, p. 76). The Experiment research strategy provides a 

measurement for variables in different experimental circumstances while the Survey 

strategy aims to collect a varied number of data. Finally, the Case Study strategy is 

chosen to develop in-depth knowledge in a small number of subjects (Saunders et al., 

1997, p. 76; Sekaran, 2003, p. 68).  

3.3.1.   Motivations for Case Study Strategy 

The authors decide to pursue the case study strategy which is an effective tool to 

examine a ‘contemporary phenomenon’, rather than a ‘historical phenomenon’ within 

its real-life context (Yin, 2003, p.13).  

Case study strategy is commonly used to emphasize the characteristics of social life 

through descriptions, and it is especially important for ‘non-positivist studies’ (Hamel et 

al., 1993, p. 59). Case study creates an intensive and detailed exploration of one 

particular case to obtain in-depth understanding of the investigated issues (Bryman and 

Bell, 2003, p. 246). Furthermore, other strength of the case study strategy is that the in-

depth knowledge obtained from specific case studies will form the theoretical base that 

could be validated by other cases. Therefore, case study strategy can take advantage of 

prior theoretical backgrounds and provide propositions to test theories (Black & 

Champion, 1976, p. 95). In addition, the observations in the case study research strategy 

improve the examinations of different aspects, considering them in conjunction to each 

other’s and observing the whole process in its totality (Gummesson, 1988, p. 94). 

Finally, the case study allows observers to deeply investigate into the holistic features of 

real-life situations, thus creating a holistic view of research (Yin, 2003, p. 15).   
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3.3.2.   Case Study Limitations and Solutions 

Although case study has proven as an effective research strategy, it infers some 

limitations and receives criticisms from some researchers. Bias likely happens due to 

the subjectivity of the researcher, leading to the lack of objectivity or the absence of 

phenomenon forming the object of research (Hamel et al., 1993, p. 67). Additionally, 

Hamel et al (1993) criticizes that the case study strategy relies heavily on the common 

senses. These common senses arise from both the observed and the observant, for 

example, ’an incorrect awareness’, ‘abnormal reality’ or ‘commonplace evidence’ 

(Hamel et al., 1993, p. 30). 

Nevertheless, many researchers have proposed solutions to overcome the lack of 

objectivity and the problem of generalization associated with case study strategy. 

According to Gummesson (1988), to reduce the generalizability issue of a single case, it 

it essential to achieve the comprehensiveness of the measurements; leading to the 

fundamental understanding of the process and structure, rather than a ‘statement of 

correlation’. The generalizability domain is closely connected to the thoroughness of its 

conduction (Hamel et al., 1993, p. 69) and to the extent that researchers believe their 

findings are applicable (Yin, 2003, p. 20). Further, the applicability derived in the 

selected case studies from a set of methodological qualities is generalizable to the prior 

theoretical propositions (Yin, 2003, p. 20; Hamel et al., 1993, p. 69). Case study 

strategy is flexible with the type of data collected and data collection methods (Black & 

Champion, 1976, p. 92) which include interviews, records, documentation, direct 

observations, physical artefacts and case study database (Yin, 2003, p. 78).  

Despite the presented criticisms, the authors still believe that the single case study is the 

best choice for the conduction of this study. It provides the vehicle for the authors to 

reveal and analyze the detailed portrait of risk management in Lehe Home project. The 

case study strategy also captures the authors’ main purpose to offer an in-depth 

understanding rather than generalization of a particular case.  

3.3.3.   Case Study Type and Design 

Case study methodology includes three types which are exploratory, explanatory and 

descriptive (Gummesson, 1988, p. 85). Exploratory case study is the best choice for this 

study. As previously stated, the prime purpose of this study is to explore, describe and 

analyse the perceived risk management practice in Lehe Home reconstruction project 

and to evaluate the critical impacts of risk management on the project performance. 
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Furthermore, between a single-case study and a multiple-case study, the authors have 

decided to pursue a single-case for this study. This choice is supported by the argument 

that the single case study is motivated if it is typical or representative and it was 

previously inaccessible (Yin, 2003, p. 54). Moreover, Lehe Home reconstruction project 

is the typical project in the area of reconstruction industry and the data is highly 

confidential as few companies are willing to disclose information of risk management 

during and after their projects. 

Regarding the design of the case study, holistic analysis and embedded units of analysis 

are frequently used (Yin, 2003, p. 42). In this particular case study of Lehe Home 

project, a holistic design will be chosen, due to the fact that the authors attempt to 

investigate into the nature of risk management in Lehe Home project and the totality in 

the study of the case. In addition, the single-unit of analysis will be pursued, as it offers 

the authors an in-depth exproration and analysis of Lehe Home project, taking into 

account its particular conditions and gaining its knowledge as well as experiences.  

3.4.  Type of Data  

Within the research field, the two main methods of the qualitative and the quantitative 

are applied, which is used for implementing relevant data collection, data analysis and 

data interpretation. The main purpose is to better understand or solve the existing 

problems in risk management in Sichuan Post-earthquake reconstruction project. The 

type of data can be classified as qualitative and quantitative data or primary and 

secondary data. 

3.4.1.  Qualitative Data 

Qualitative data, as identified by Miles & Huberman (1994, p9, cited in Bryman & Bell, 

2007), is data in form of extended text by language that is mainly collected by semi-

structured interview and secondary documents. Risk management models mostly 

considered as qualitative method in reconstruction project are increased regarding its 

usage in this study. In order to implement the research and collect relevant qualitative 

data, semi-structured interview is carried out. As identified by Berg (2004), quality 

refers to the nature of data by describing and explaining the meanings, concepts, 

characteristics, metaphors and symbols. The following six main stages of qualitative 

research process are:  

� Step 1. General research question.   

� Step 2. Selecting relevant site and subjects. 

� Step 3. Collection of relevant data. 
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� Step 4. Analysis of data. 

� Step 5. Conceptual and theoretical work. 

� Step 6. Writing up findings. 

(Bryman & Bell, 2007) 

3.4.2.  Quantitative Data 

 

Quantitative data is data that presents by number, which does not interpret into a 

meaning, such as concept, behind social life, claimed by Berg (2004). Quantitative data 

directly use number to support the research, which is not closely based on the social and 

cultural backgrounds of the variables and neglects other impacts. The following ten 

steps of quantitative research process include:  

� Step 1. Theory 

� Step 2. Hypothesis 

� Step 3. Research Design 

� Step 4. Devise measure of concepts 

� Step 5. Select research site 

� Step 6. Select research subjects/respondents 

� Step 7. Administer research instruments/collect data 

� Step 8. Process data 

� Step 9. Analyze data 

� Step 10. Findings/Conclusions 

(Bryman & Bell, 2007) 

3.5.   Method of Data Collection  

 

A variety of methods are used to collect qualitative and quantitative data through 

observations, interviews, documents, questionnaire, and audio-visual materials, etc. 

According to the Lehe Home reconstruction project in the research, the authors have 

selected two methods of the data collection in order to conduct the study: semi-

structured interview, and questionnaire. 

The purpose of the qualitative sampling approach is to help researchers to understand a 

complex and social issues. Simultaneously, the aim of quantitative sampling approach is 

to draw a typical group from the population that has been focused, which the results of 

the sampling represent the population and be generalized back to the population. 

Therefore, both the qualitative sampling approach and the quantitative sampling 
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approach are determined by research question and purpose of the research, which are 

showing under semi-structured interview and questionnaire survey. 

3.5.1.  Semi-structured Interview 

In order to explore general views or specific opinions in more details in this research, 

semi-structured interview is selected as a method for primary data collection, which has 

obvious advantages. The main advantage of the semi-structured interview is that it is 

more much flexible and adaptable than face to face interview. Since the study is 

conducted in Sweden while Lehe Home reconstruction project has been carried out in 

China; the semi-structured interview method saves both time and cost for interviewees 

and authors during interviewing and data collection process. 

Semi-structured interview is a method to arrange a series of question in general form of 

an interview schedule (Bryman & Bell, 2007). Comparing with a structured-interview, 

the semi-structured interview is considered more flexible, which has no distance and 

time limitations. The interviewees have more flexible time to answer the questions, 

which would also have time or chance to modify their answers. The semi-structured 

interview focuses on how the interviewees understand questions. Thus explaining and 

organizing a suitable form of questions of semi-structured interview is important. All 

interviewees in the semi-structured interview are to be given the different context of 

questions based on their responsibility and experience. Basically, the way of deliver and 

the schedule of interview are managed by an interviewer. However, it may not follow 

the questions exactly in the way outlined on the schedule, and allows the interviewer to 

adjust the emphases in the research according to the issues that emerge during the 

interview process (Bryman & Bell, 2007). 

In order to perform the research, nine interviews are sampled. The technique of 

selecting the nine interviewees is based on nine-person’s management team of Lehe 

Home project, which include the General Manager of Lehe Home project, Program 

Coordinator of Chinese Red Cross Foundation, Coordinator of Sichuan Red Cross 

Foundation, Contracts Manager, Financial Manager, Human Recourse Manager, 

Technique Engineering Manager, Purchase Manager, and Government Coordinator, 

who are the individuals directly involved in project planning, resource allocation, cost 

monitoring, and decision making during the project. In a case, if any of the nine selected 

interviewees is not available or willing to help during the time the authors concerned 

about, then the other alternative candidates are considered to replace the absented 

interviewees, including Assistant Project Manager, Assistant Human Resource Manager, 

Assistant Contracts Manager and Assistant Financial Manager.  
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Table 4:  Semi-structured Interviewees List 

Project Management Team Selected 

Interviewees 

Alternative Candidates 

Project Manager X First Option-Assistant 
Project Manager 
 
Second Option-Assistant 
Human Resource 
Manager 
 
Third Option-Assistant 
Contracts manager 
 
Fourth Option-Assistant 
Financial Manager 

Human Resource Manager X 

Contracts Manager X 

Financial Manager  X 

Technique Engineering 

Manager 

X 

Purchase Manager X 

Coordinator of CRCF X 

Coordinator of Sichuan 

CRCF 

X 

Coordinator of Government X 

After successfully communicated with the Project Manager of Lehe Home project by 

phone, a list of interviewees are released and provided by the Project Manager with 

their contact details. An agreement on how to conduct the semi-structured interviews is 

also made between the authors and the Project Manager, together with the 

acknowledgement of authors to use all provided information for research and study 

purposes. The semi-structured interviews will be conducted mainly via emails by 

sending the list of interview questions to interviewees to answer. The author may 

contact these interviewees either by phone, Skype or email for further details regarding 

their answers. Because Lehe Home project has finished, the Project Manager supports 

the authors to first contact all interviewees either by phone, Skype or email to introduce 

and indicate about the purposes of the study and ask for their cooperation with the semi-

structured interviews. After receiving responses from all intended interviewees, a semi-

structured interview questions are sent to all interviewees. When they completed all 

questions within indicated time frame, they would send the results back to the authors. 

The semi-structured interview questions are constructed differently for each interviewee 

based on their different positions and responsibilities in Lehe Home project. The 

composition of interviewees has designed to capture the diverse project areas: finance, 

regulations and policies, labours, environment and techniques, suppliers and purchases, 

and contracts. Thus the extra questions are designed for each interviewee to get 

intensive and additional information regarding risk management within their roles and 

responsibilities. These extra questions are focused to release different and distinctive 
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risks in Finance, HR and Administration, Contract, Engineering, Supply and the third 

party, which would be answered accordingly by Finance Manager, HR Manager, 

Purchase Manager, Contract Manager and coordinators from government and Red Cross 

Foundation. Also, there are some common questions for all of them, focusing to identify 

the sources of risks, the tools/techniques they used to identify and manage risks and 

their responsibilities in risk management process of Lehe Home project.  

Additional contacts with interviewees are made to get further information regarding 

their answers and documents they are able to provide. After all answers, extra materials 

and documents are collected; an interpretation and summary of semi-structured 

questions and answers are constructed and put together in a common template 

(Appendix 1).  

 

3.5.2.    Questionnaire   

The authors intend to carry out the questionnaire survey in resident community of Lehe 

Home reconstruction project in order to apply the quantitative analytic tool to examine 

and evaluate qualitative risk management processes that were initially analysed by 

taking semi-structure interviews with Lehe Home project management team. The 

objective of questionnaire survey is to identify and examine whether the qualitative 

method of risk management in the project was effective and efficient or not, and to 

evaluate whether the significant impacts of risk management application on Lehe Home 

reconstruction project enhance the success and sustainability of the project, which might 

help future project management team to promote the risk management in public sector 

projects. 

 

Generally, according to research purpose, questionnaire survey can be classified by 

subjective and objective or qualitative and quantitative. The aim of questionnaire survey 

is to analyse or evaluate a social issue by gathering data based on a group. It is one of 

the cheapest and most feasible ways to collect primary data. Questionnaire design is a 

set of questions with fixed alternatives, which could be only two options e.g. Yes/No, or 

rank scaling e. g. strongly satisfied, satisfied, dissatisfied, strongly dissatisfied, etc.  In 

this kind of questionnaire survey, all the interviewees need to do is to tick the most 

appropriate option according to their background and experience. The approach in this 

research to objectively measuring residents' attitudes and opinions is to have 

respondents indicate how much they satisfied or dissatisfied with a questionnaire 

statement.  
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As a quantitative research method, the self-completion questionnaire in the research is 

applied in Lehe Home reconstruction project to investigate whether or not the residents 

are satisfied with the house/flat quality, infrastructural facility, and payment. Due to 

considering the interviewees of the questionnaire survey are villagers, who are living in 

far rural area and may not be well educated, hence, the questions are framed in a simple 

language in order to better understanding, which have clarity and convey the same 

meaning to all kinds of interviewees. As the aim of the questionnaires is generally to 

gauge and then work towards improvement, stick to positive ways of eliciting 

responses.  

The authors plan to upload the E-self-completion questionnaire on community website 

and distribute paper questionnaires to respondents. The former the method to collect the 

feedback of questionnaires is based on websites, the latter to collect the feedback is 

asked to return to community office of Lehe Home. The sampling frame of interviewees 

is the villagers, who live have been assigned house/flat in Lehe Home community. At 

the same time, as considering the limitation of their education and understanding of 

professional knowledge of risk management, the authors decided to select the 

interviewees from 25 to 45 ages, since the interviewees from this range of the ages have 

high rate of participation in the work of constructing in Lehe Home project.  

As statistics from GVB (2008), the total population of Lehe Home community is 901 

and people from age 25 to 45 are 382, since the interview participation is voluntary, 

around 20% of 382 people – totally around 76 is considered to participate the 

questionnaire survey. Further, due to the questionnaire comprises of two parts, and the 

Part II is only for people who have joined the work of reconstructing in the project, 

more than 80% of people from 25-45 ages have joined the work of reconstructing. 

Therefore, the sampling size of interviewees is around 76 people for the Part I of 

questionnaire survey and around 60 people for the Part II of the questionnaire.  

After the questionnaire is constructed, the authors contacted with the Coordinator of 

Sichuan Red Cross - Miss Xu by phone and discussed the method of conducting 

questionnaire survey. She was willing to help to distribute the questionnaire to the group 

of interviewees who the authors had already designed, as well as to collect the answers. 

It was quite convenient for the authors to carry out the questionnaire survey in Lehe 

Home community, as the study has been conducting in Sweden. Finally, there were 95 

residents participated the part-I questionnaire survey and 72 among 95 residents 

participated the part-II questionnaire survey. The actual number of interviewees was 

more than the number of interviewees we estimated.  
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However, through deeply investigation, the authors realized that most residents do not 

have computers; even some residents had computers but did not open a net account 

because of the Internet fee. Thus the planned E-self-completion questionnaire on 

community website did not successfully work in this study. The authors received few 

replies from E-self-completion questionnaire survey. 

 

Therefore, the following table 5 shows the planned number of interviewees and 

participated number of interviewees: 

Table 5:   Steps of Interviewees for Questionnaire Survey 

Selecting Steps Estimated Number 
of Interviewees 

Participated Number 
of Interviewees 

Total Villagers of Lehe Home 901  

Villagers between 25-45 ages  382  

20% of the villagers between 25-45 
ages are selected to take the 
questionnaire survey 

 
76 

 
95 

More than 80% of the interviewees 
have joined the work of reconstructing 

60 72 

 

As the project was funded and supported by NGOs, Lehe Home community residents 

were willing to accept this kind of questionnaire survey, which was directly organized 

by Village Head who coordinated with Coordinator of Sichuan Red Cross Foundation 

Miss Xu. Meanwhile, almost all residents between 25-45 years old participated in the 

questionnaire survey part-I, and almost all residents between 25-45 years old and had 

joined the working of Lehe Home community construction, participated in the second 

part of questionnaire survey. The results of questionnaire survey were more positive 

than the authors expected.  

 

3.6.    Data Analysis Process 

Data analysis is a process of extracting useful information from raw data ordering and 

organizing, which helps us to understand what data does or does not include. As semi-

structured interview and questionnaire survey are carried out in the research, only 

incredibly useful data are considered to gather from the two methods.  

Once the data from semi-structured interviews has been collected completely, the data is 

translated into English. As each semi-structured interview is conducted with different 
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interviewee, including HR manager, Contract Manager, Engineering Manager, Financial 

Manager, Purchasing Manager, and three Coordinators from NGO and local 

government. Then, the semi-structured interviews with questions and answers will be 

categorized into HR risks, financial risks, engineering risks, design risks and 

environmental risks. Thus, each risk of the five categories is determined as low, medium, 

and high level of probability and impact, and each level is appointed a scale from 0 – 1. 

Meanwhile, each of risk considering time, cost and quality aspects will be asigned at 

different scales. 

The following five steps describe a process of the basic elements of narrative data 

analysis and interpretation. Some teachniques are selected to use in the process, such as 

matrix of probability and impact, time matrix, cost matrix, quality matrix, and risk load 

quantitative technique, etc. 

� Step 1. Gathering information. 

� Step 2. Evaluate the interview questions, schedule and background of 

interviewees. 

� Step 3. Categorize the data. It does not need to assign numverical codes but it 

needs to identify different concepts and behaviors that interviewees who 

involved in the project, and to differ their interactions, incidents, terminology or 

phrases. Finally, it shows the summary and brings the meaning to the text from 

data analysis . 

� Step 4. Identify patterns and connections based on above step of categories. 

Assessing the relative importance of different topics between interviewees and 

the project 

� Step 5. Interpretation. Use the topics and connections to explain the findings. 

 

As the questionnaire survey in the research is considered as quantitative data collection 

method. The answers of questionnaire will be interpreted in Excel. Each question will 

be asigned a number, and each answer will also be coded by number from 1-5, which 

indicates the degree of resident’s satisfaction to the project risk management. Then each 

answer will be calculated its weighted satisfaction, which will be regard as one of the 

variables in statistics (Appendix 3). And all questions with the answers will also be 

calculated its time risk, quality risk and cost risk according to the type of riks in the 

table 16 of risk probability and impact matrix (Table 16 in Chapter 4), which will be 

regarded as the rest three of variables in statistics (Appendix 4), in order to carry out 

several different statistical models analysis. 
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Thus, the process takes several steps as following: 

� Step 1. Design coding scheme. After collecting the data from questionnaires, the 

answers have to be coded, wich is the process of converting questionnaire data 

into meaningful categories to facilitate analysis.  

� Step 2. Descriptive analysis. It describes the distribution and range of respones 

to each variable and examine the data.  

� Step 3. According to the questionnaire that has been designed two parts as two 

variables, bivaiate analysis is considered to apply in the data analysis process. It 

is using simple cross-tabulations to identify trends and examine possible 

associations between one variable and another.  

� Step 4. Recording the coded data by statistics on computer based on the different 

variables, such as correlation and regression analysis. 

� Step 5. Interpretation. The recorded data on bar and pie need to be interpreted to 

support or test the data from semi-structured interveiw. 

� Step 5. Link the results of quantitative analysis with qualitative analysis of 

semis-tructured interview. 

  

3.7.   Reliability and Validity  

Yin (2003) suggests that the usage of four tests of reliability, construct validity, internal 

validity, and external validity can be used to evaluate the quality of the data in data 

process. 

3.7.1.    Reliability 

Reliability in the research for qualitative data collection is considered from external and 

internal reliability. Firstly, the degree whether the study can be replicated is to see the 

reliability from external. Simultaneously, internal reliability means whether a more than 

one member research group has the same agreement at the same issue or not. In this 

research, it concerns with the fact that two authors should reach roughly the same idea 

or results at the same problem by conducting the similar process of data collection and 

analysis with same purpose, as stated by Gummesson (1988). 

For quantitative data, reliability refers to the degree of consistency between two 

methods or two measurements at the same issue or problem. According to the degree of 

stable, dependable, trustworthy, and consistent, we can see the reliability in measuring 

the same thing each time through different way (Bryman & Bell, 2007).  
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3.7.2.    Validity 

 

Validity represents the data from semi-structured interview and questionnaire with 

particular case study of Lehe Home reconstruction project. According to Silverman 

(2001), the validity is considered that the authors might be impacted on their own values 

by status of interviewees, such as their position, their reputation and their experience. 

Hence, the below three aspects of construct validity, internal validity and external 

validity are followed to explain the details of validity. 

 

Construct validity was defined as the experimental demonstration, which measures the 

construct that claims to be measuring. Here construct refers to an attribute, proficiency, 

ability or skill that people who possess. Yin (2003) pointed out the construct validity 

that was a sufficiently operational measure for establishing a concept under 

investigation. However, there is a limitation that the construct validity was constrained 

by a suitable operationalization of the concept in this research question. 

 

Internal validity means whether there is a consistency between investigation from 

researchers and theories. It also focused on a proper causal relationship between them 

(Yin, 2003). In order to understand whether or not the different data corroborate with 

each other, we have to know the usage of different sources of the data and the purpose 

of the usage, such as qualitative data collected from semi-structured interview for risk 

assessment in this research, and quantitative data from questionnaire survey for 

supporting to evaluate the credibility of the risk assessment from semi-structured 

interview. This will reduce the possibilities of inferring from a single source of data.  

 

External validity refers to the degree to which research findings can be generalized 

across social settings (Yin, 2003). The findings in this research are generalizable from 

Lehe Home reconstruction project to more wide projects. 

 

In this chapter, the authors have presented the philosophical beliefs and methodological 

choices for performing the current study. The chosen analysis method may now be 

applied to the empirical data collected. The following chapter will describe the process 

and the findings emerging from the application of it. 
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Chapter 4 – DATA ANALYSIS 

 

This chapter analyzes responses from the semi-structured interviews with Lehe Home 

project management team and returned questionnaires from Lehe Home residents. The 

main objective of Data Analysis section is to answer the research questions set out in 

Chapter 1. The analysis and discussions of data and information collected will aim to 

achieve the pre-determined objectives of the study. 

Data Analysis and Findings on this chapter will be divided into main headings based on 

the research objectives. They include analysis on types and classification of risk in Lehe 

Home project and on risk management methods available to assess, reduce and mitigate 

those risks.  

4.1.   Introduction of the GVB Organization 

As a folk organization, Global Village Beijing (GVB) was established based on the 

principle of practice and spread the ecological civilization in 1996. When China was at 

the early stages of high-speed economic development, few people concerned about 

environmental issues and the identity of grass-roots NGO was not yet publically 

identified. However, as one of the earliest Chinese organization in environmental 

protection, GVB had strong impacts on the development of China’s environmental 

protection, as well as great contribution to the world of environment movement. 

Therefore, GVB gained both domestic and international social concerns and supports. 

During that time, China environmental protection had basically two big areas: pollution 

control and ecological protection. However, GVB exploited the third field of 

environmental protection - to advocate green life and to develop life environmental 

protection. GVB has been focusing on "community environmental protection" and "life 

environmental protection", which concern about people’s daily life, for example, 

garbage sorting, the Olympic green community of experiments, 20% energy 

conservation movement, or car free day action, etc. (GVB, 2011).   

In order to achieve in depth the life environmental protection, GVB has explored the 

Eastern wisdom to support the content of “Lehe” theory since 2006, which has merged 

and integrated government action and people’s behaviour. The model of Lehe Home 

includes happy residence, happy management, happy livelihood, and happy ethic. It is 

considered as the hopefulness and powerfulness of China’s environmental protection, 



 
 

42 
 

which has been conducted in practice, such as Lehe Home community of Beijing Lesi 

Street, Lehe Home community of Chongqing Wuxi County, Pure Water & Lehe Home 

community of Beijing Beizhuang twon, and Lehe Home community of Sichuan Daping 

village (GVB, 2011).    

4.2.   Project Overview  

The scope of Lehe Home reconstruction project is to provide project delivery in terms 

of on time, within budget and up to high quality. Therefore, risk management is 

considered as one of the most important factors that lead to the success of project. 

The project received total funding of proximate 1.5 million USD. The first term of 

project started from October 2008 and completed in August 2009, while the second term 

started from September 2009 and completed in late 2010. The specifications of project 

are provided in table 6. 

Table 6: Lehe Home Reconstruction Project Specifications 

Lehe Home reconstruction project specifications 

Scope 
Risk assessment from contracts on finance, 
suppliers, engineering, and labours  

Total investment  Approx. 1.5 million USD 

Organization Global Village Beijing 

Total time Approx. 2.5 years 

Number of key managers / 
coordinators 

 9 

4.2.1.  Main Stakeholders 

The main stakeholders involved in Lehe Home project are evaluated by two criteria of 

interest and power, which presents in Figure 11. The figure shows that the project 

management team has very high interest and very high power, since they are directly 

responsible for making decisions and managing risks in the project. Government, 

Chinese Red Cross Foundation (CRCF) and Sichuan CRCF have high interest and 

power, but lower than project management team, because they provided capital for the 

project but are not directly in charge of the project. Some representatives of the 

organizations are both involved in the project and participated in the project 

management team, and they more focus on communication between the project and 

their own organization. Further, the residents have great interest but low power in the 

project, because whether they are satisfied with the project, such as quality, completion 
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time, cost, etc.; they do not have much rights to make decisions in the project. 

Engineering Monitoring Organization and Construction Company show high power but 

low interest, since they are selected by GVB and have rights to provide options to 

project management team for making decisions. The employers have low power and 

moderate interest because they are only involved in working for the project. However, 

the suppliers have both low interest and low power due to the fact that they neither have 

power of making decisions nor have interest in the process of project. 

As stated on the power and interest matrix of stakeholders, the more the circles of 

stakeholders close to down-right of the grid D, the higher interest and power the 

stakeholders have in the project. In contrary, the more the circles close to up-left of the 

grid A, the lower interest and power the stakeholders have. The matrix classifies the 

stakeholders in relation to the power that they hold and the extent to which they are 

likely to show interest in Lehe Home reconstruction project. The power and interest 

map can be used to indicate what type of relationship the organization should have with 

each of the groups of stakeholders.  

� The stakeholders in grid A require only minimal effort and monitoring in the 

project. 

� The stakeholders in grid B should be kept informed. They can be the important 

to influence other stakeholders who may have more powerful to make decision. 

� The stakeholders in grid C should be kept satisfied with much powerful, but 

their interest level is quite low. They are generally relatively passively; however, 

they may emerge as a result of certain issue, thus moving to grid D. 

� The stakeholders in grid D are key player with both powerful and high interest. 

The acceptability of strategy to these key players should be an important 

consideration in the evaluation of the project. 
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                      High Interest                                     Low Interest 

A. 

 

 

 

B. 

 

 

 

 

 

C. 
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Figure 11:   Power & Interest Matrix of Stakeholders 

4.2.2.    Project Governance 

The Governance of project is about its accountabilities and responsibilities for the 

management of project performance. The basic requirement of project governance is to 

ensure how to effectively and efficiently use all relevant resources, in order to 

implement the project successfully. Further, risk management is a key part that project 

governance has focused on. 

Due to the fact that Lehe Home reconstruction is a post-earthquake unit aid program, 

which is non-profit project and funded by multiple parties, the governance of project is 

complex. It consists of executive organization (Global Village Beijing), representatives 

of capital contributors (Chinese Red Cross Foundation, Jet Li One Foundation, Narada 

Foundation, and Government), and representative of Sichuan CRCF. Figure 12 shows 

the structure of the governance of Lehe Home project.  
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Figure 12:   Structure of the Project Governance 

Lehe Home project management team, who is the key performer in project governance, 

is mainly in charge of the whole project from proposal phase, contractor selecting phase, 

operation phase to executive phase. The key players of project management team 

include nine people from the five organizations listed above according to the roles and 

responsibilities of them in the project (Table 7, Figure 13). Each of them takes the 

responsibility from different divisions in the project and public sector. Further, they are 

responsible for managing the risks in relation to each division. 

The roles of Lehe Home project management team are not assigned, but are not 

combined because it causes a potential conflict of interest. Simultaneously, the roles are 

not delegated because it makes the roles irresponsible. An individual with clear role in 

the project management team could set clear responsibilities, which enable the project 

management team to be more effective working on the same task than groups, because 

they are able to leverage off each others’ strengths and compensate for each other’s’ 

weaknesses.   
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Figure 13: Structure of Project Management Team 

Table 7:   Key Performers of Project Management Team 

Positions Responsibility 

Project 

Manager 

 

is in charge of overall project together with project management 
team. He/she develops project planning and ensured that 
construction activities move smoothly according to pre-determined 
schedule. Further, he/she makes sure the efforts of all parties 
involved in the project by their co-operation and direct 
communications.  

Financial 

Manager 

is responsible for entire project financing functions, including 
managing the budget, tracking of expenses and preparing financial 
reports. 

HR Manager 

is in charge of human resource activities. He/she recruits workers 
for the project and supports project manager to select project 
management team, and is responsible for the risks of human 
resource division. 

Contract 

Manager 

is responsible for managing all contracts that relates to Lehe Home 
Project, such as contracts with material suppliers, CRCF, and 
government, etc. Moreover, he/she deals with risks in contracts. 

Engineering 

Manager 

is in charge of the engineering team and all technique issues related 
to the project during construction phase. He/she takes the 
responsibility of managing risks in engineering phase. 

Project 

Mananger

Financial 

Manager

HR 

Mananger

Contract 

Manager

Engineering 

Manager

Purchase 

Manager

Coordinator 

Government

Coordinator 

CECF 

Coordinator 
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Purchase 

Manager 

makes orders with suppliers according to the demands from each 
division of the project. He/she is also responsible for finding new 
suppliers together with contract manager when the contracted 
suppliers are lack of the materials that the project needs. 

Coordinator of 

CRCF 

is the bridge for communicating between CRCF and Project 
Manager, following the process of the project and report to Beijing 
Headquarter.  

Coordinator of 

Sichuan CRCF 

is to record the project process, report to Sichuan CRCF, and to 
build communication between Sichuan CRCF and Lehe Home 
project. 

Coordinator of 

Government 

is responsible for coordinating between government and Lehe 
Home management team, and monitoring the usage of funding in 
the project, in order to reduce risks and increase project 
successfulness. 

 

4.3.   Semi-structured Interviews 

Once semi-structured interview questions related to the Lehe Home project have been 

presented, a brief description of the interviews and the interviewees with selection 

reasons is necessary. The criteria of selecting interviewees are: the prominent role and 

position during the project and the responsibility of them in the project. Both the former 

and the latter are important for selecting the interviewees, since the way to allocate risk 

owners in the project is based on the roles and responsibilities of the project 

management team members. 

As stated in Project Governance, the project management team are the key performers 

in the process of project. The composition of interviewees has designed to capture the 

diverse project areas: finance, regulations and policies, labours, environment and 

techniques, suppliers and purchases, and contracts.  Nine respondents belong to project 

management team, and are in charge of each division of the project and the whole 

project, while another three respondents were not directly managing the project, but 

communicating between project and their own organization. The authors believe that 

these interviewees’ perception of risk management in different fields will vary 

according to their positions, roles and responsibilities, which might help to evaluate the 

trust.   

The interviewee sheet presents groups of individual approach to carry out the research, 

with the positions instead of names and reasons of how the individual interviewee 

contributes the specific risk field (Table 8). 
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Table 8    Interviewee Sheet 

Interviewee Position Reasons 

 
No.1 

Project  
Manager 
 

He/She knows the details of project and risks in the 
project, since he/she runs and manages the project on day 
to day basis on behalf of the project management team. 

 
No.2 

Financial 
Manager 
 

He/She performs and manages all issues and risks in 
financial division, so he/she can provide data related to 
finance.  

 
No.3 

HR  
Manager 
 

He/She is in charge of HR management, and familiar with 
policies, regulations, legal, recruiting, training, and 
payment. 

 
No.4 

Contract  
Manager 
 

He/She is familiar with the details of all contracts, on 
which the measurements of reducing, transferring, sharing 
risks are performed. 

 
No.5 

Engineering 
Manager 
 

He/She is in charge of all issues of techniques and 
engineering team, which may impact safety, structure, 
quality, and environment. 

 
No.6 

Purchase  
Manager 
 

He/She knows the details of each order, such as quality of 
materials, delivered time, market prices or fixed prices.  

 
No.7 

 

Coordinator  
of CRCF 
 

He/She can have another different view on the project, 
since he/she is not directly involved in managing the 
project, but monitoring the funding usage. 

 
No.8 

Coordinator of 
Sichuan CRCF 

He/She can have provide different view on the project, 
since he/she is not directly involved in managing the 
project, but communicating with different parties. 

 
No.9 

Coordinator of 
Government 
 

He/She can have another different view of the project, 
since he/she is not directly involved in managing the 
project, but monitoring the funding usage. 

 

4.4.  Analysis and Findings 

According to Lehe Home project management team, to manage all potential risks in all 

project phases, a risk management process was applied throughout the project. Figure 

14 provides a summary of risk management process applied in Lehe Home project. Four 

steps of risk management process are shown, including risk identification, risk 

assessment, risk response and risk monitoring & control. Also, the follow-up procedures 

and techniques used in Lehe Home project are clarified and all the necessary steps are 

performed to manage the identified risks in the most effective way.  
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Figure 14: Risk Management Process in Lehe Home project 

This risk management process is continuously performed throughout the whole Lehe 

Home project in order to keep track of and manage all potential risks.  

4.4.1.    Risk identification  

In Lehe Home project, potential risks were identified and figured out by the whole 

project management team at the early stages of the project where it is still possible to 

change or adapt project plans.  

The main techniques used in Lehe Home project for risk identification were 

brainstorming and checklist. Brainstorming creates an open forum for discussions of 

risk-based issues within Lehe Home project. Since the uncertainty sources in the 

reconstruction project like Lehe Home project are usually diverse, project management 

members, who are in charge of different aspects could participate. By involving the 

views of those representatives, different areas relating to finance, human resources, 
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engineering and contract are presented to produce a list of potential uncertainty sources 

where risks may emerge in the project.  

The brainstorming results in the perceived discussions covering the project’s main 

aspects of project management team and the generated list of uncertainty sources. Lehe 

Home project management team considers experiences from previous projects as a great 

source to identify potential risks. However, these experiences cannot be transferred 

among projects, other than through the individuals. Therefore, the technique of checklist 

is also applied in Lehe Home project. It is an effective method to relate experiences 

from prior projects to present situation of Lehe Home project. This checklist consists of 

the list of potential risks which commonly happen in construction projects, taking into 

account the typical issues like finance, contract, design, construction, materials and 

suppliers, etc. 

Furthermore, the risk owners in Lehe Home project are responsible for performing the 

risk identification stage timely and adequately as the sooner risks are defined, the sooner 

response action plans can be made to manage them. All significant risks are identified 

by the integrated Lehe Home project management team, as the individual owners may 

lack the proper experience and specific risk management expertise to identify all the 

risks of the project without assistance. According to the HR Manager, all Lehe Home 

project management team received standardized training in project risk management, 

including risk managerial skills, risk analysis and risk assessment tools and techniques. 

Risk identification in Lehe Home project explicitly covered all the major and important 

project documents which are Work Breakdown Structure (WBS), Budget and Project 

Schedule.  

Data collected from the semi-structured interviews with Lehe Home project 

management team will be discussed to identify and classify the types of risks. By 

conducting literature review and interviewing respondents from Lehe Home project, the 

risks in Lehe Home reconstruction project can be classified into four broad categories 

(Figure 15). They are financial risks, human resource risks, contractual risks and finally 

construction risks, including design risks and environmental risks in construction. 
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Figure 15: Risks in Lehe Home Project 

Each risk category represents various types of risks in Lehe Home project and different  

categories of risk as well as results of the risk analysis will be presented in the following 

tables in turn. 

4.4.1.1.   Financial Risk 

According to the Financial Manager, having sufficient funds for the whole project is 

critical to deliver Lehe Home project successfully. Therefore, before Lehe Home project 

was started, the financial plan with solid and adequate contingency plan was 

implemented. Also, it requires that this financial plan is properly executed throughout 

the project’s life cycle.  

Financial risks in Lehe Home project include seven types of risks (Table 9). These risks 

are identified together with risk probability and risk impact. Most of them are estimated 

as having low probability of happening and two risks have high level of negative 

impacts on Lehe Home project.  

Table 9: Financial Risks in Lehe Home Project 

No. Type of financial risks 
Risk 

Probability 
Risk Impact 

1 Unavailability of budget for the whole project Low Very High 

2 Inflation Low Moderate 

3 
Cash flow problems  

Low Low 

4 Loss due to defaults ofcontractors or suppliers  Very Low Moderate 

5 Inadequacy of payment for variations Low Low 

6 Price escalation on materials and equipments Moderate High 

7 Business disruption of partners Low High 

Contractual 

Risks 

Construction 

Risks 

Human 

Resource 

Financial 

Risks 

RISKS IN 

LEHE HOME 
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The unavailability of budget for the whole Lehe Home project is considered as having 

high level of risk impacts and consequences because the project cannot be finished 

without adequate fund and the project scopes may be affected. Moreover, it is critical to 

maintain the availability of funds throughout the project as the probability of budget 

shortage at the execution stages is still high. Likewise, the issues of price escalation on 

construction materials and equipment are very important, according to the Financial 

Manager, as it commonly happens in Chinese construction industry, leading to the rising 

in project budget and project delays. On the other hand, the disruption of business or 

construction partners is regarded as having high level of risk impact because it cannot 

be predicted beforehand due to variety of factors. However, the probability of 

happening is relatively low as all business and construction partners of Lehe Home 

project were carefully and critically rated and selected at the beginning of the project.  

 

Besides, there are some financial risks categorized as having low level of risk exposure, 

for example, loss due to defaults of contractors/suppliers, cash flow problems or 

inadequacy of payment for price escalation. These risks also need to be well managed to 

prevent their interruption on the project delivery.  

4.4.1.2.   Human Resource Risk 

According to HR Manager, human resource risks of Lehe Home project originate 

mainly from the availability and productivity of labour, labour policies, working manual 

and work load (Table 10). 

Table 10: Human Resource Risks in Lehe Home Project 

No. Type of HR risks 
Risk 

Probability 
Risk Impact 

8 Unavailability of construction workers Low Moderate 

9 
Poor quality and productivity of construction 
workers 

Moderate High 

10 
Unavailability of labour policies and working 
manual  Low Low 

11 Incompetence of officers Very Low Moderate 

12 Frequent sickness and absence of officers Low Moderate 

13 Irregular and unreasonable work load Very Low Moderate 

Almost all types of human resource risks in Lehe Home project have low and very low 

risk probability, but moderate and high negative impacts on the project. The 

unavailability of labor, specifically construction workers, is considered as having low 
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probability and moderate impact because construction workers in the region were quite 

available to hire after the earthquake, where there are many reconstruction projects.  

However, the poor quality and productivity of construction workers have high impact 

on Lehe Home project as some of them might not be well equipped with necessary 

skills and trained to perform properly in reconstruction plants. As a result, project 

delays and budget shortage may occur, leading to the critical requirement on high 

quality and productivity of construction workers throughout the project.  

4.4.1.3.   Contractual Risk 

Lehe Home project includes varied contracts and legal documents which were intended 

to ensure the obligations of each party were properly performed. The Contractual 

Manager mentioned that all contracts in Lehe Home project take into consideration clear 

expectations and action plans to achieve those expectations, aiming to run the project 

smoothly and successfully. As other risks in Lehe Home project, potential contractual 

risks are identified at the beginning of project to set out risk response plan for mitigating 

them. 

 

Contractual risks in Lehe Home reconstruction project consist of direct liability in 

contract, strict terms and conditions of contracts such as maintenance, faults or 

damages;errors in bills, i.e. wrong quantities, non-standardization of 

suppliers/contractors and delay, low quality of the orders (Table 11). 

Table 11: Contractual Risks in Lehe Home Project 

No. Type of contractual risks Risk Probability Risk Impact 

14 Direct liability in contract Low High 

15 
Strict terms & conditions of contracts 

Moderate High 

16 Errors in invoices Low Moderate 

17 Non standardisation of suppliers, contractors Very Low Low 

18 Delay of the orders    Moderate High 

19 Low quality of the orders Low Very High 

Under this contractual risk category, most of risks have low and moderate probability of 

occurrence but high impact on the project. Among those risks, the direct liability in 

contracts is considered as having high level of risk impact due to the fact that its 

consequences do not only impact the project scopes of cost, time and quality, but also 

affect the organization’s reputation in the construction industry.  
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Furthermore, the strict terms and conditions in the contract are defined as having 

moderate level of risks. The underlying reason is that if there are no serious conflicts 

among parties or heavy effects on the project, the involved parties prefer to avoid legal 

obligations such as going to the courts because it acquires cost and time consuming, 

especially with the legal administration in China now.  

4.4.1.4.   Construction Risk 

Construction risks usually happen during the construction phase of Lehe Home project. 

The construction phase is one of the most critical phases to Lehe Home project because 

any changes during this phase will affect to a great extent on cost, time and quality 

aspects. Different construction risks, including design and environmental risks are 

defined in table 12. 

Table 12:   Construction Risks in Lehe Home Project 

No Type of construction risks 
Risk 

Probability 
Risk 

Impact 

20 Inability to deliver project on time Moderate Very High 

21 Unavailability of equipments, machines, fuels Moderate High 

22  Poor supply of materials Low High 

23 
Low quality and unavailability of contractors and 
subcontractors 

Low Moderate 

24 
Inapplicability of new construction technologies or 
methods 

Low Moderate 

25 Accidents, un-safety at construction sites Low Moderate 

26 Poor ground conditions  Moderate Moderate 

27 Poor communication amongs taffs Low Low 

28 Coordination failure of construction workers Low Low 

29 Theft Very Low Low 

30 
Damages of materials, equipment and machines during 
transportation or storage 

Low Low 

31 Damages during construction  Low Moderate 

32 Low quality control  Very Low Moderate 

Design Risks 

33 Incomplete design and specifications Low High 

34 Inappropriateness of design Very Low Moderate 

35 Likelihood of design changes Low High 

36 Poor interaction between design and construction Low High 
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37 Late confirmation & approval on design Low Moderate 

Environmental Risks 

38 Pollution Low Low 

39 Poor waste treatment Moderate Low 

40 Bad weather Moderate Moderate 

 There are twenty types of risk recognized in construction risk category in Lehe Home 

project. Among those, five types of risks are identified to have moderate risk probability 

level while the rest have low or very low likelihood of occurrence. Further, only one 

construction risk has very high impact on the project, five types of risks are considered 

as having high impact and the rest has moderate and low risk impact.  

When most of construction risks are identified as having moderate and low risk 

probability, it is a positive signal for Lehe Home project management team because if 

there are many high levels of risks during the construction phase, it would be tough for 

them to manage. This may result in over costs, time delays and poor project quality due 

to the fact that construction phase is the most important phase in construction projects 

and any changes in this phase might lead to changes in project scopes.  

The suppliers, contractors and subcontractors need to be carefully selected and chosen, 

taking into account their raking and reputation to eliminate any delays or poor quality of 

orders. If the delay or low quality issue occurs during the critical stage, it will surely 

impact the whole construction process, as the supply of materials, machines, fuels and 

equipment is compulsory in the construction project. 

Furthermore, to reduce the negative effects of design risks on Lehe Home project, early 

risk identification and assessment need to be implemented. The incomplete design and 

specification, likelihood of design changes and poor interaction between design and 

construction are recognized as having high level of risk exposure due to the significance 

of them in design stage and in construction phase as a whole. If the design stage is 

delayed or any changes in design happen, not only the procurement and construction 

stages will explicitly be delayed, but also the overall completion time and project budget 

will be definitely impacted.  

Likewise, environmental risks are becoming a serious and growing issue in construction 

projects like Lehe Home project. The project management team has incorporated project 

risk management with environmental management throughout the project. By doing so, 

the exposure of Lehe Home construction to environmental responsibilities and liabilities 

could be reduced and eliminated.  
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4.4.2.    Risk Assessment  

4.4.2.1.   Risk Probability and Impact Analysis 

Risk probability and impact analysis in Lehe Home project to provide the level of risks 

identified in four categories of HR risks, Finance risks, Contractual risks and 

Construction risks. All risks are assessed under the risk probability and risk impact, 

investigating their effects on the project in terms of time, cost and quality. In brief, the 

risk impact provides the indication of potential effects of risk exposure on project 

scopes and the risk probability considers the likelihood of occurrence of those risks. 

Risk probability and impact are then rated to reflect the degree of risks identified.  

Risk probability and impact analysis set out the background for risk assessment and risk 

response plan in the later risks management phases. The risk priority score is calculated 

by taking the average of probability of occurrence and potential impact of identified 

risks. All risks are then rated and allocated to the priority score range in order to define 

the significance of each risk. Risk probability is multiplied by risk impact to create the 

risk priority range from very low, low, moderate, high to very high level of risks.  

The risk probability of occurrence and its impact on time, cost and quality are assessed. 

The scale used for this evaluation is shown in Table 13 and Table 14 for risk probability 

and risk impact respectively. 

Table 13: Risk Probability 

Risk Probability Very Low Low Moderate High Very High 

Lehe Home Project 

Risks 
0-0.1 0.11-0.2 0.21-0.4 0.41-0.7 0.71-1.0 

Table 14:   Risk Impact on Time, Cost and Quality 

Identified 
Risks 

Project 
Scopes 

Very low 
(0.05) 

Low 
(0.15) 

Moderate 
(0.3) 

High 
(0.55) 

Very high 
(0.85) 

 
 
 
 
Risk of 
Lehe 
Home 
Project 

 
Time 

Noncritical 
<5% 

time increase 

5-10% 
time 

increase 

10-20% time 
increase 

>20% time 
increase 

 

 
Cost 

Noncritical 
<5% 

cost increase 
 

5-15% 
cost 

increase 

15-30% cost 
increase 

>30% cost 
increase 

Quality 
Acceptable 

quality  

Small 
unacceptable 
portion of 
quality 

 

Large 
unaccepta

ble 
portion of 

quality  

Unacceptable 
Quality  

Useless 
Project 

Outcome 
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Depending on probability of occurrence of risk, a scale between 0 and 1 is appointed to 

each risk and it is multiplied with the risk impact scale to define the risk matrix. The 

table 15 shows the degree of identified risks. The risks fall into the red right upper table 

have the greatest impacts on Lehe Home project. However, the risks in the yellow left 

bottom table have the lowest negative impacts on the project. The rest is identified as 

having moderate level of risk. After that, all risks are ranked and evaluated to find the 

most significant risks and the proper response actions.  

Table 15: Risk Matrix 

Probability 

Impact 
0.1 0.2 0.4 0.7 1 

0.85 0.085 0.17 0.34 0.595 0.85 

0.55 0.055 0.11 0.22 0.385 0.55 

0.30 0.03 0.06 0.12 0.21 0.3 

0.15 0.015 0.03 0.06 0.105 0.15 

0.05 0.005 0.01 0.02 0.035 0.05 

Table 16 shows the results obtained. The most significant risks considering time, cost 

and quality scope are shown in three graphs. Figure 16 indicates the most crucial risks 

affecting project time while figure 17 and 18 show the results of the most significant 

risks with cost and quality aspect accordingly. In each graph, the risks which fall into 

the upper right corner are the most critical ones while into the left bottom corner are the 

insignificant ones.   

Table 16: Risk Probability and Impact Matrix with Project Scopes 

N0. Type of Risks 
Project 
Scopes 

Risk 
Probability 

Risk 
Impact 

Risks 

Financial Risks 

1 
Unavailability of budget for the 
whole project  

Time 
0.15 

0.8 0.12 
Cost 0.8 0.12 

Quality 0.7 0.11 

2 
Inflation 
 
 

Time  
0.15 

0.2 0.03 
Cost 0.4 0.06 

Quality 0.3 0.05 

3 Cash flow problems  
Time  

0.15 
0.2 0.03 

Cost 0.1 0.02 
Quality 0.1 0.02 

4 
Loss due to defaults 
ofcontractors or suppliers 

Time  
0.05 

0.3 0.02 
Cost 0.4 0.02 

Quality 0.2 0.01 

5 
Inadequacy of payment for 
variations 

Time  
0.15 

0.2 0.03 
Cost 0.3 0.05 

Quality 0.2 0.03 

6 
Price escalation on materials 
and equipments 

Time  
0.3 

0.4 0.12 
Cost 0.6 0.18 

Quality 0.5 0.15 
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7 
Business disruption of partners Time  

0.15 
0.4 0.06 

Cost 0.4 0.06 
Quality 0.4 0.06 

 HR Risks 

8 Unavailability of construction 
workers 

Time  
0.15 

0.3 0.05 
Cost 0.2 0.03 

Quality 0.4 0.06 
9 Poor quality and productivity 

of construction workers 
Time  

0.3 
0.4 0.12 

Cost 0.4 0.12 
Quality 0.6 0.18 

10 Unavailability of labour 
policies and working manual 

Time  
0.15 

0.1 0.02 
Cost 0.1 0.02 

Quality 0.2 0.03 
11 Incompetence of professional 

officers 
Time  

0.05 
0.3 0.02 

Cost 0.3 0.02 
Quality 0.4 0.02 

 
12 

Frequent sickness and absence 
of officers 

Time  
0.15 

0.3 0.05 
Cost 0.2 0.03 

Quality 0.2 0.03 
13 Irregularand unreasonable work 

load 
Time  

0.05 
0.2 0.01 

Cost 0.2 0.01 
Quality 0.3 0.02 

Contractual Risks 

14 Direct liability in contract Time  
0.15 

0.4 0.06 
Cost 0.5 0.08 

Quality 0.5 0.08 
15 Strict terms & conditions of 

contracts 
Time  

0.3 
0.5 0.15 

Cost 0.6 0.18 
Quality 0.6 0.18 

16 Errors in invoices Time  
0.15 

0.2 0.03 
Cost 0.3 0.05 

Quality 0.3 0.05 
17 Non standardisation of 

suppliers, contractors and 
subcontractors 

Time  
0.05 

0.1 0.01 
Cost 0.1 0.01 

Quality 0.2 0.01 
18 Delay of the orders    

    
Time  

0.3 
0.5 0.15 

Cost 0.4 0.12 
Quality 0.4 0.12 

19 Low quality of the orders 
 

Time 
0.15 

0.7 0.11 
Cost 0.7 0.11 

     Quality 0.7 0.11 
 

Construction Risks 

20 
Unability to deliver project on 
time 

Time 
0.3 

0.8 0.24 
Cost 0.7 0.21 

     Quality 0.7 0.21 

21 
Unavailability of equipments, 
machines, fuels 

Time 
0.3 

0.6 0.18 
Cost 0.4 0.12 

     Quality 0.5 0.15 

22 
 Poor supply of materials 
 

Time 
0.15 

0.5 0.08 
Cost 0.4 0.06 

     Quality 0.6 0.09 
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23 

Low quality and unavailability 
of contractors and 
subcontractors 

Time 

0.15 

0.3 0.05 

Cost 0.3 0.05 

     Quality 0.4 0.06 

24 
Inapplicability of new 
construction technologies or 
methods 

Time 
0.15 

0.3 0.05 
Cost 0.2 0.03 

     Quality 0.2 0.03 

25 
Accidents, un-safety at 
construction sites  

Time 
0.15 

0.3 0.05 
Cost 0.3 0.05 

     Quality 02 0.03 

26 

 
Poor ground conditions  

Time 

0.3 

0.4 0.12 

Cost 0.4 0.12 

     Quality 0.2 0.06 

27 
Poor communication 
amongstaffs  

Time 
0.15 

0.2 0.03 
Cost 0.1 0.02 

     Quality 0.2 0.03 

28 
Coordination failure of 
construction workers  

Time 
0.15 

0.2 0.03 
Cost 0.1 0.02 

     Quality 0.2 0.03 

29 

 
Theft 
 
 

Time 

0.05 

0.2 0.01 
Cost 0.2 0.01 

     Quality 
0.2 

0.01 

30 
Damages of materials, 
equipments and machines 
during transportation or storage 

Time 
0.15 

0.2 0.03 
Cost 0.2 0.03 

     Quality 0.2 0.03 

31 
Damages during construction Time 

0.15 
0.3 0.05 

Cost 0.4 0.06 
     Quality 0.4 0.06 

32 
Low quality control Time 

0.05 
0.3 0.02 

Cost 0.3 0.02 
     Quality 0.4 0.02 
Design Risks 

33 
Incomplete design and 
specifications  
 

Time 
0.15 

0.6 0.09 
Cost 0.5 0.08 

     Quality 0.4 0.06 

34 
Inappropriateness of design  Time 

0.05 
0.3 0.02 

Cost 0.3 0.02 
     Quality 0.4 0.02 

35 
Likelihood of design changes  
 

Time 
0.15 

0.6 0.09 
Cost 0.5 0.08 

     Quality 0.5 0.08 

36 
Poor interaction between 
design and construction  

Time 
0.15 

0.6 0.09 
Cost 0.5 0.08 

     Quality 0.6 0.09 

37 
Late confirmation & approval 
on design  

Time 
0.15 

0.6 0.09 
Cost 0.4 0.06 

     Quality 0.4 0.06 
Environmental Risks 

38 
 
Pollution 

Time 
0.15 

0.1 0.02 
Cost 0.2 0.03 

     Quality 0.1 0.02 
39 Poor waste treatment Time 0.3 0.2 0.06 
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Cost 0.2 0.06 
     Quality 0.2 0.06 

40 
Bad weather 
 
 

Time 
0.3 

0.4 0.12 
Cost 0.3 0.09 

     Quality 0.3 0.09 

In Lehe Home project, the risk of inability to deliver project successfully and timely has 

been estimated to havehigh potential risk exposure that might happen and cause delays 

in the project time schedule. As soon as they are accessed and well managed, the project 

time delays can be prevented.  

 

Figure 16:  Probability & Time Impact Matrix 

The unavailability of budget for the whole Lehe Home project is the most crucial risk 

that negatively affects the cost aspect. It needs to be essentially reviewed and carefully 

paid attention to at the beginning of construction stages, so that additional costs of the 

project can be eliminated.   

 

Figure 17: Risk Probability and Cost Impact Matrix 
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The poor quality and productivity of workers, low quality of the order and un-ability to 

deliver project timely are the critical risks that negatively impact Lehe Home project in 

terms of quality aspect. Especially, if the construction workers do not perform high 

quality and high productivity of work, the overall quality of construction phase could be 

heavily affected, leading to the project delivery that is not up to requirements and 

expectations. Therefore, three project scopes – time, cost and quality are critically 

reviewed and evaluated to deal with the risks when they are controllable and to deliver 

Lehe Home project within the project scopes.  

 

Figure 18: Risk probability and Quality Impact Matrix 

4.4.2.2.   Risk Quantification 

 

Considering information about uncertainties in the project and using quantitative 

techniques may provide more realism in the estimation of the overall project cost, time, 

and quality rather than using only qualitative approach. Quantitative techniques applied 

in Lehe Home project, such as risk load quantitative assessment and PERT method 

provide more insights into the joint impacts of an overall set of risks on the project.   

Risk Load Quantitative Assessment 

 

According to risk identification phase, Lehe Home project’s risks have been identified 

in finance, HR, contracts, construction, design and environment with numbers from 1 to 

40. It is shown in Figure 19 each of registered risk has been assigned to six divisions 

under risk breakdown structure and belongs to one of three terms in the project under 

WBS. The probability and impact of each risk estimated in Table 15 will be used in 

following calculations.  
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Figure 19:  Risk Load Quantitative Assessment 

As the risks in Lehe Home project have been allocated by risk breakdown structrue and 

WBS (Figure 19), it can be seen that financial risks locate at term 1 and term 2 of the 

project, which are coded from 1 to 7 and were identified on Table 15. The total risks 

relate to finance can be calculated by ! "# �$, %�&
'() . The risks identified in HR division 

mainly locate at term 1 and term 2 with codes from 8 to 13, which can be calculated by 

! "# �$, %�)*
'(+ . The risks from contracts come basically at the beginning of the project - 

term 1 with codes from 14 to 19, the total of the risks are calculated by ! "# �$, %�)-
'()� . 

Further, construction risks is based on the operation phase of the project, which locate at 

term 2 and term 3 by calculating the function of ! "# �$, %�*�
'(�.  with codes from 20 to 

32. Risks at design phase are basically located at term 1 by coding from 33 to 37 and 

calculating by the function of ! "# �$, %�*&
'(** . Environment risks are placed at term 3 

with codes from 38 to 40, and the calculation of ! "# �$, %�&�.
'(*+ . 

1) The total risks at financial dimension: 

! "# �$, %�&
'()  = P1.I1+P2.I2+P3.I3+P4.I4+P5.I5+P6.I6+P7.I7  

                                    = 0.35+0.14+0.07+0.05+0.11+0.45+0.18 
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                                    = 1.35 

2) The Total risks at HR dimension: 

              ! "# �$, %�)*
'(+  = P8.I8+P9.I9+P10.I10+P11.I11+P12.I12+P13.I13 

                                     =  0.14+0.42+0.07+0.06+0.11+0.04 

                                     =  0.84 

3) The total contractual risks are: 

             ! "# �$, %�)-
'()�  = P14.I14+P15.I15+P16.I16+P17.I17+P18.I18+P19.I19 

                                      =  0.14+0.17+0.08+0.04+0.13+0.21 

                                      =  0.77 

4) The total construction risks can be: 

! "# �$, %�*�
'(�.  = P20.I20+P21.I21+P22.I22+P23.I23+P24.I24+P25.I25P26.I26+P27.I27+ 

                              P28.I28+P29.I29 +P30.I30+P31.I31+ P32.I32 

                          =  0.66+0.45+0.23+0.16+0.11+0.13+0.28+0.08+0.08+0.03+ 

                               0.09+0.17+0.06 

                          =  2.53 

5) The total risks on design: 

             ! "# �$, %�*&
'(**  = P33.I33+P34.I34+P35.I35+P36.I36+P37.I37 

                                      =  0.23+0.06+0.25+0.26+0.21 

                                      =  1.01 

6) The total environmental risks are: 

             ! "# �$, %��.
'(*+  = P38.I38+P39.I39+P40.I40 

                                      =  0.07+0.18+0.+0.30 

                                      =  0.55 
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Risk Prioritization 

 

In Lehe Home project, risk prioritization is a continuous process that accomplishes the 

risk identification and assessment. Effective risk prioritization depends on planning; 

early identification and analyses of risks; communication, documentation, and 

coordination. The risk identification with its probability and impact and risk assessment 

provide data for ranking risks, in order to implement the risk prioritization.  

  

Prioritization can be based on both qualitative methods and quantitative methods.  

Qualitative methods rely on a holistic response or common sense ranking. Quantitative 

approaches rely more on comparative analysis that can be translated into mathematical 

scores.  When the number of attributes that are considered pertinent is relatively small, a 

subjective or qualitative process may be used. The greater the number of attributes, the 

more likely it is that a more quantitative approach will be useful in assigning priority.   

 

The qualitative method of the probability and impact matrix judges the priorities based 

on estimated probability and impact in Table 13 and Table 14. The higher the number of 

risks matrix, the more the risks will be considered as priority. The authors select the 

most prioritized ten risks, which are ranked as following: 

Table 17: Risk Ranking 

Risk Ranking 
No. 

Risk No. Probability Impact 

1 20 0.30 0.85 
2 15 0.30 0.55 
3 18 0.30 0.55 
4 21 0.30 0.55 
5 9 0.30 0.55 
6 6 0.30 0.55 
7 1 0.15 0.85 
8 19 0.15 0.85 
9 26 0.30 0.30 
10 40 0.30 0.30 

Table 18: Matrix of Risk Priority 

Probability 

Impact 
0-0.1 0.1-0.2 0.2-0.4 0.4-0.7 0.7-1 

0.85  1,19 20   

0.55   6,9,15,18,21   

0.30   26,40   

0.15      

0.05      
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 However, risk load assessment is to assign relative risks by scoring them by specific 

division. Importance level is rated as High, Medium, and Low, with respect to Finance, 

HR, Contracts, Construction, Environment, and Design. These factors are uniformly 

treated, with no distinction between them.  A common-sense of rating risks based on the 

risk load assessment is attempting to provide the significant field where has been 

allocated the risks, in order to help the project management team to see which division 

is most risky, and to compensate for the limitations of the risk priority matrix from other 

perspectives (Table 19). 

Table 19: Risk Ranking by Division 

Risk Ranking 
No. 

Division Total Score 

1 Construction 2.53 
2 Finance 1.35 

3 Design 1.01 
4 HR 0.84 
5 Contracts 0.77 
6 Environment 0.55 

PERT  

In order to better manage the risks related to time aspect during construction phase, 

PERT method has been applied in Lehe Home project to monitor the duration in two 

terms of construction. The estimate of distribution parameters considers three values 

optimistic, the most likely and the pessimistic duration of the project, in which the 

optimistic duration is considered 5% portability to complete the work, the most likely 

duration is considered as mode, the pessimistic duration is considered as 95% 

probability to finish the work, corresponding to a, m, and b.  

As estimated, the optimistic duration of the term 1, 2 and 3 is 2 months, 8 months and 8 

months, the most likely duration of the term 1, 2 and 3 is 3 months, 10 months and 12 

months, and the pessimistic duration of the term 1, 2 and 3 is 4 months, 12 months and 

16 months (Table 20). 

Table 20: Duration of optimistic, the most likely and the pessimistic 

Term Pred. A m B 

Term 1 -- 2 3 4 

Term 2 Term 1 8 10 12 

Term 3 Term 2 8 12 16 
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As considered by project management team at beginning, the duration of the project is 

described by independent statistical variables. Every single event is described by a Beta 

distribution with mean t and variance σt
2.  

Hence, the estimate of the variance is give by σt
2= [(b-a)/6]2. 

The value t can be approximated by t = (a+4m+b)/6  (Table 21). 

Table 21: The Mean t and Variance σt
2 of Each Term 

Term Pred. A m B T σt
2 

Term 1 -- 2 3 4 3 0.11 

Term 2 Term 1 8 10 12 10 0.44 

Term 3 Term 2 8 12 16 12 1.78 

 

The project expected duration is given by TM=∑ 0# 12(3 . 
The corresponding variance by: σt

2 =σti
2∑ 4n

i=0 t
2 

The probability that the project completion time will be shorter than a fixed one Ts will 

be: P { T≤Ts }= P{ Z ≤ (Ts-TM)/σT }, where Z represents the statistical variable from a 

standardized Normal Distribution. Therefore, the critical path can be determined by: 

T1=3+10+12=25 

The corresponding variance can be:  

σt1
2=0.11+0.44+1.78=2.33, thus, σt1=1.53 

As there are a lot of sub-activities in each term, the near critical path was assumed as 

T2= T1-3=25-3=22  

The corresponding variance can be: σt2
2=0.44+1.78=2.22, thus, σt2=1.49 

The mean of Z is equal to: (T2-T1)/ σt1=(22-25)/1.53=-1.96 

According to Appendix 2.0: Φ(1.96)=0.475 , thus Φ(-1.96)=0.5-0.475=0.025, which 

0.025 refers the 2.5% area from the point of -1.96 to minus infinity, simultaneously the 

another 2.5% area from the point of 1.96 to plus infinity, showed on the Figure 20. 

Therefore,  the probability of completion duration is 1-(0.025).2=0.95, which refers the 

area of 95% from -1.96 to 1.96.  
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As the normal distribution depends on two factors: the mean and the standard deviation; 

the mean of the distribution determines the location of the centre in the graph, and the 

standard deviation determines the height and width of the graph. When the standard 

deviation is large, the curve is short and wide; when it is small, the curve is tall and 

narrow. All normal distributions looks like a symmetric, bell-shaped curved. 

The normal distribution is a continuous probability distribution. This has several 

implications for probability. The total area under the normal curve is equal to 1. The 

probability that 1.96 ≥ X ≥ -1.96, the area under the normal curve bounded by -1.96 and 

1.96 as indicated in the Figure 4.10 is 95%, which shows the probability of completion 

time for the project. The probability that X <-1.96 & X>1.96, the area under the normal 

curve minus infinity and plus infinity is totally 5%, which is non-probability of the 

completion duration for the project.  

 

 

Figure 20:  Normal Distribution of the Probability 

4.4.3.    Risk Response 

For each risk identified throughout the whole Lehe Home project, an action against each 

risk is proposed to respond to the risk. The results are shown in Table 22. 

Table 22: Risk response actions in Lehe Home project 

Response 

Risks 

Risk Avoidance 

 

Risk Reduction Risk Transfer 

 

Risk Number 

1,5,8,10,13,16,17 

20,21,22,25,26,27 

28,32,37,38,39 

2,3,6,7,9,12,23 

24,29,30,31,36 

40 

4,14,15,18,19,33 

34,35 

Total 18 13 8 

 

X 

Y 
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Risk response action covers all phases of Lehe Home project from start-up to execution. 

There are three main response actions to deal with risks in Lehe Home project, 

including risk avoidance, risk reduction and risk transfer.  

4.4.3.1.   Risk Avoidance 

When the risks are accessed as having negative consequences to the whole Lehe Home 

project, the best solution given by the project management team is to critically review 

project objectives and try to avoid risks by changing or adapting project scopes. Thus 

adequate risk management is performed at the beginning of Lehe Home project instead 

of dealing with risk occurrence.  

Risk avoidance in Lehe Home project was carried out by reviewing all of the alternative 

approaches that the project can pursue. Major changes in different phases are necessary 

to prevent risks. The project management team also applied the well developed risk 

response methods to reduce cost for the project. Further, the detailed risk management 

plan, back-up program and regular reviews seem to be the most effective activities to 

proceed the project smoothly. It is also required that both construction workers and 

project management team received adequate training and skills in project risk 

management.  

4.4.3.2.   Risk reduction 

 

In Lehe Home project, some exposed areas or some parts of project were changed or 

adapted to reduce the level of potential risks. By making the appropriate relocation of 

activities and resources, the likelihood of risk occurrence is diminished. The 

contingency plan and strict terms and conditions in contracts were proven some of the 

most effective risk reduction strategies in Lehe Home project to eliminate many 

contractual issues. The variations in price and accepted manuals are also included in 

contracts to reduce the price escalation and to determine the material or equipment rates 

when changing orders. 

4.4.3.3.   Risk Transfer 

If the identified risks cannot be eliminated, they can be transferred to the other parties 

that are able to manage them. In Lehe Home project, if project management team do not 

have enough resources and knowledge to solve the risk consequences, risk would be 

transferred, considering the characters of risks. For example, the risk of likelihood of 

design changes should be transferred to designers; the risks of low quality and delay of 

orders, loss due to defaults of suppliers/contractors and direct liability in contracts 

should be transferred to the suppliers, contractors or subcontractors. By doing so, Lehe 
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Home project can take advantage of the other parties’ resources, experiences and 

responsibility sharing. 

4.5.   Questionnaire Data Analysis and Statistical Modelling 

After questionnaire survey has been collected, then the data need to be analyzed, which 

include data coding, categorizing, and interpreting. Correlation analysis and Regression 

model will be used as statistical techniques in the analytical process. The aiming of the 

quetionnaire data analysis is to provide an evidence of relationship between residents’ 

satisfaction and risk assessment based on the semi-structured interviews.   

4.5.1.   Data Summary of Questionnaire 

      

As the questions have been well formed and the method of selecting interviewees has 

been designed on the chapter 3, the data analysis will show on this section. 

The method of data collection was done through questionnaire survey. The risk at 

quanlity payment, design, safety, working plicy, training, working schedule, 

communication, materials are directly and indirectly encountrered at project level. The 

quantitative data analysis from question generates an index of satisfaction of Lehe 

Home community residents by their combining responses to a number of structured 

questions and by weighting the contribution of two parts of the questionnaire in relation 

to two groups that have been focused in the project. It aims to support qualitative data 

analysis of semi-structured interview and to observe whether the data from semi-

structured interviews has effectively assessed risks in the project. 

Table 23 shows that total 33 questions in the questionnaire have been located in two 

different parts, 14 questions on part I and 19 questions on part II. Out of 110 

questionnaires distributed, total 95 responded part I and 72 answered part II of the 

questionnaire. Strongly Agree has been answered 1036 times on part I, 378 times on 

part II; Agree has been chosen for 261 times on part I and 718 times on part II; and 33 

times of Neither Agree Nor Disagree on part I and 207 times on part II; in addition, 

none of Disagree and Strongly Disagree appear on part I and 65 times on part II. 

Table 23: Summary of the Questionnaire 

Questionn
aire 

Participant
s 

Question
s 

Strongl
y Agree 

Agree Neither 
Agree 
Nor 
Disagree 

Disagree Strongly 
Disagree 

Part I 95 14 1036 261 33 0 0 

Part II 72 19 378 718 207 65 0 

Total -- 33 1414 979 240 65 0 
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Figure 21 which focuses on the general residents was generated based on results of 

questionnaire (Appendix 3). It shows 78% of the residents who chose Strongly Agree, 

20% of the residents who answered Agree, 2% on Neither Agree Nor Disagree and no 

residents selected Disagree and Strongly Disagree. It refers that residents are quite 

satisfied with quality, design, and payment of their assigned house/flat and 

infrastructure in Lehe Home community.  

 

Figure 21: Part I of Questionnaire 

Figure 22 is generated for Part II of the questionnaire. It only focuses on the residents 

who have also participated in working for the construction project. It shows that 27% of 

people answered Strongly Agree, 54% people chose Agree, 14% people chose Neither 

Agree Nor Disagree, and only 5% people answered Disagree.  

Comparing with the Part I, the percentage of Strongly Agree decreases by 51%, and the 

percentage of Agree increases by 34%, thus the number of people who answered 

Strongly Agree and Agree in Part II decreases by 17%, which refers that the satisfaction 

of residents who have worked in the construction project are lower than that of residents 

who have not participated in the project. However, 81% of the total Strongly Agree and 

Agree can also be considered as high level generally. The percentage of residents who 

chose Neither Agree Nor Disagree goes up by 12% comparing with Part I, and the 

percentage of Disagree answers goes up from 0% to 5%, which means that a part of 

residents who participated in the project are not as satisfied as those who did not. 

From the comparisons of Part I and Part II, it can be found that the majority of risks 

were assessed, managed, and monitored by the project management team; a few risks 

were still impacted by the worker/employees during the project. However, it did not 

impact in the result of the project. Therefore, residents who have participated in 

working for the project have a little lower satisfaction than those who did not.  

78%

20%

2%
0% 0%

Part I of Questionnaire

Strongly Agree

Agree

Neither Agree 
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Figure 22 : Part II of Questionnaire 

4.5.2.    Correlation Analysis 

Correlation analysis is a statistical technique that measures a relationship between two 

variables of residents’ satisfaction and risk management in this study. The range of 

possible correlations r is from +1 to –1. A correlation of r near 0 indicates little 

correlation between the two attributes, and a correlation of 0 indicates that no 

relationship between the two variables; a correlation near +1 or -1 indicates a high level 

of correlation between the two variables, and a correlation of –1 or +1 indicates a 

perfect negative correlation or perfect positive correlation. 

Therefore, the regression model is aiming to explore and examine the relationship 

between the satisfaction of residents and the degree of risks that are based on cost, time, 

and quality. The outcome of variables for residents’ satisfaction is measured on the five-

point Likert scale - ‘Strongly Agree’, ‘Agree’, ‘Neither Agree Nor Disagree’, ‘Disagree’, 

and ‘Strongly Disagree’ in this study. The findings indicate the explanatory variables 

that the competence of the project management team has significantly associated with 

the satisfaction of risk management on the quality, cost, and time aspect. This finding 

shows that project management team have played a critical role in the construction 

project. The descriptive statistics for following correlation and regression analysis is 

showing on table 24. 
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Table 24: Descriptive Statistics 

Variables Mean StDev Variance Range Skew Kurtosis 

Satisfaction 0.8836 0.1404 0.0197 0.47 -1.0987 0.1474 

Cost Risk 0.0689 0.0536 0.0029 0.195 0.9040 0.0694 

Time Risk 0.0665 0.0518 0.0027 0.195 0.9596 0.4188 

Quality 
Risk 

0.0721 0.0579 0.0034 0.225 0.9509 0.5283 

As the results have been obtained from questionnaire survey, the degree of satisfaction 

is weighted (Appendix 4), which is to be applied for correlation analysis as the main 

attribute. Simultaneously, the other three variables can be obtained according to the risk 

assessment by cost, time, and quality (Table 24). Correlation transformer is used to 

determine the degree of changing in the value of a certain attribute that is associated 

with changing in another attribute.  

In this study, correlation analysis consists of four variables that were input four columns 

in excel, which include the degree of residents’ satisfaction that is considered as the 

main attribute y, and the risks related to cost, time, and quality are considered as three 

variables x1, x2, and x3 (Table 24). Correlation analysis in the project is used to show the 

relationship between residents’ satisfaction and three variables of cost, time, and quality 

risks. The higher the relationship is, the more effective the risks have been managed. 

Therefore, the correlation coefficient r presents a linear relationship between dependent 

variable and the three independent variables. It shows the relationship between y and x1, 

x2, x3 in this study. When r is less than 0, it indicates a negative correlation between y 

and x. When a variable of x shows an increase, the dependent variable y tends to show a 

decrease. If r = 1, the correlationship between x and y are perfectly positive, which the 

values of x and y lie on a straight line with a positive slope in the (x,y) plane. If r = -1, 

then the correlationship between x and y are perfectly negative, which the values 

of x and y allocate on a straight line with a negative slope. However, if r = 0, 

then x and y show non-apparent linear relationship between them, but it does not mean 

that x and y are statistically independent.  

In the project, authors consider the degree of satisfaction of residents as variable y and 

risk at cost, time, and quality as x1, x2, and x3  (Table 25). The correlation coefficient r1, r2, 

and r3 are equal to -0.9372, -0.8906, and -0.9258, which refer to the high negative level 

correlation between the degree of satisfaction and risks at cost, time, and quality. When 
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the risk at cost, or time, or quality is going to be high, the degree of residents’ 

satisfaction is going down.  

Table 25: Correlation Analysis 

  Degree of 

satisfaction 

Risk at cost Risk at time Risk at 

quality 

Degree of 

satisfaction (y) 

1    

Risk at cost (x1) -0.9372 1   

Risk at time(x2) -0.8906 0.9070 1  

Risk at 

quality(x3) 

-0.9258 0.9370 0.9236 1 

4.5.3.    Regression Modelling 

Regression analysis is a statistical model that is concerned with describing and 

evaluating the relationship between the variables of residents’ satisfaction and risks at 

quality, cost and time in the project.   

 

In this project, data of residents’ satisfaction is considered as the dependent variable yi 

and risks at cost, time, and quality are considered as other three independent variables 

xi1, xi2 and xi3. The formula for this regression model can be yi= β0 + β1*xi1 + β2*xi2 + β3*xi3 + 

ɛt. The data of residents’ satisfaction is based on the 33 questions from questionnaire 

survey. The risks at cost, time, and quality of the 33 qustions are based on the estimated 

probability and impact on risk identification (Appendix 4). The model is used to predict 

the value of one variable y from other three variables xi1, xi2 and xi3. The regression model 

on the Table 26 was generated by regression transformer in Excel, which transformed 

from the data on Appendix 4. 

 

According to the theory of regression model, the more the correlation R2 is close to 1, 

the higher the significant correlation R2 is. The more the correlation R2 is close to 0, the 

more the insignificant correlation is. On the Table 4.20, correlation R2 is equal to 0.8979, 

which is near 1 that indicates a high level of negative correlation between the residents’ 

satisfaction and other three variables of risks at cost, time, and quality. Hence it is 

significant, which refers that changing the risks at cost, time, and quality will highly 

impact in the residents’ satisfaction. The adjusted R2 is close to the R2 near 90%, which 

is statistically very satisfied.  

 

We used the usual 0.05 threshold for statistical significance testing. Table 26 shows that 

the overall model is significant with the significance F smaller than 0.05. Among the 
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independent variables only cost shows a p-value smaller than 0.05. This identifies cost 

as the only significant independent variable, which impacts the dependent variable 

residents’ satisfaction in the project. The negative coefficient shows that the lower the 

cost risks are, the higher the satisfaction, the independent variables of time and quality 

are insignificant because their p-values are higher than 0.05.  

Table 26: Summary Output Regression Statistics 

SUMMARY OUTPUT 
Regression Statistics 

Multiple R 0.9476 
R Square 0.8979 
Adjusted R Square 0.8874 
Standard Error 0.0564 
Observations 33.0000 
ANOVA 
                                Df SS MS F      Significance F 
Regression 3.0000 0.8121 0.2707 85.0564 0.0000 
Residual    29.0000  0.0923  0.0032 
Total    32.0000                     0.9044  
                        

Coefficients 
Standard Error t Stat P-value Lower 95% Upper 95% 

Intercept  1.0818 0.0164  66.0083 0.0000  1.0482  1.1153 
Cost -1.6971 0.5599 -3.0313 0.0051 -2.8421 -0.5521 
Time -0.2872 0.5281 -0.5439 0.5907 -1.3674  0.7929 
Quality -0.9776 0.5701 -1.7147 0.0971 -2.1437  0.1885 

 

4.5.3.1.   Standardised Residuals Testing 

Figure 23 is the scatter plot, which provides the relationship between standardised 

residuals and estimated standardised values. It shows the degree of residents’ 

satisfaction on scatter plot of the standardised residuals on longitudinal axis and 

predicted values of the residents’ satisfaction degree on horizontal axis. 

 

Figure 23: Regression Standardised Residuals 
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The plot is mostly distributing from -0.05 to +0.1 on Y axis, which can be considered 

that the variances are constant along the regression line. However, small residuals have 

been generated in this figure, which is around +0.04 of the residual value on X axis. 

One reason of the small resideuals have been generated in this figure is because the data 

that were used in the project are limited. Though the risks at cost, time, and quality 

existed and impacted in the project, due to the risks are quite well managed by the 

project management team during the pojrect, the residents are quite satisfied with the 

result of the project. Further, examining the plot, some points exceeded -0.05 and some 

points exceeded +0.05, which still can be considered as very small variance. Under the 

model assumption, 90% of the standardised residuals are expected to be within the 

range of -0.05 and +0.05. 

4.5.3.2.   Comparative Analysis  

 

As shown in Figure 24, three lines of risks at cost, time, and quality aspect have similar 

tendency among 33 questions. When the risks at cost is gonging up, both the risks at 

time and quality are going up; when they are going down, both the risks at time and 

quality are going down also. However, the peak of wave and valley of the wave are not 

overlap, which refers that each risk at cost, time, and quality mostly has small difference.  

The blue line indicates the changes in the degree of the residents’ satisfaction with the 

result of the project, which based on 33 questions. It maintains a very high level of the 

satisfaction at the first half part in the figure. The line is suddenly going down to the 

valley of the wave around 50%, and the next half part shows some shakes but still 

remains high level of satisfaction. However, the tendency of the blue line moves to the 

opposite direction comparing with the tendency of three lines of risks at cost, time, and 

quality. It refers that the degree of satisfaction is remaining high level, while the risks at 

cost, time, and quality are low; the degree of satisfaction is going down, while the risks 

at cost, time, and quality in the project are going up; the degree of satisfaction is moving 

with some shakes, while the risks at cost, time, and quality are more centred at 

construction phase. According to the risks ranking by division, risks at construction 

phase is 2.53 the biggest in the project presented on Table 4.14 above, which impact in 

the result of the project, thus affect the degree of satisfaction showed on Figure 4.14 

following. 
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Figure 24: Comparing Tendency of the Four Attributes 

 

4.6.   Section Conclusion 

 

Findings and results obtained from Lehe Home project are presented in this chapter. The 

research objectives are achieved and research questions are properly answered through 

the conduction of data analysis and discussion. Type of construction risks in Lehe Home 

project, level of risks and response actions to mitigate those risks are adequately 

mentioned.  

The following chapter will present the discussion, recommendation for this study and 

indication for future research on this topic. Strengths and limitations of this study will 

also be described in the next chapter.  
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Chapter 5 – DISCUSSION 

 

The current chapter discusses the results and findings obtained from Data Analysis 

section, considering risk management practice in Lehe Home project. The gap between 

the empirical findings and literature will also be presented. Finally, this chapter 

proposes the risk management framework that can be adapted and applied in public 

sectors. 

5.1.  Risk Management Practice in Lehe Home project   

In Lehe Home project, risk management offers a structured way to manage varied risks 

and uncertainties; especially when construction projects like Lehe Home are often 

exposed to potential sources of risks and uncertainties. Findings from the semi-

structured interviews refer that project risk management is fully perceived in Lehe 

Home project. All concepts and aspects of ‘risk’ and ‘project risk management’ together 

with risk management process, risk assessment tools and techniques are well understood 

by Lehe Home project management team throughout the project. The underlying reason 

given is that all project management members have prior experiences in risk 

management from their previous projects, either construction projects or projects in 

other fields, and they received specific training provided at the beginning of Lehe Home 

project. The trainings cover in-depth knowledge about project risk management, 

including risk analysis tools, techniques and risk management skills need to affectively 

access risks and uncertainties. 

According to the interviewees, potential risks and uncertainties were identified and 

monitored at the beginning of Lehe Home project and also handled at the time of their 

occurrence. In other words, Lehe Home project management managed risks in a 

structured process as described in the literature. Generally, risks in Lehe Home project 

were identified by project management members’ past experiences and knowledge 

obtained from particular projects. Moreover, varied risks collected from Lehe Home 

project were gathered in a checklist to be used in future projects, because they have 

typical characteristics for common construction projects. The findings also release that 

the most common method to identify risks in Lehe Home project is open discussion and 

communication. Together with the risk identification method of brainstorming and 

previous experiences, these methods were used effectively by the project management 

team at the beginning of Lehe Home project to early identify potential sources of risks 

and uncertainties. This risk management practice is also consistent with the results 

obtained by Lyons and Skitmore (2004) that risk management is widely used in 

planning and execution phases, the most critical two phases in construction projects. 
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In details, the risk identification process used in Lehe Home project relied heavily on 

previous experiences and knowledge gained from similar and typical projects in the 

past, thus the accuracy in analysis of risk identification process is essentially important. 

The results of risk identification process offer more benefits for Lehe Home project than 

those obtained from the analysis phases. However, risks in construction projects are 

complex and varied due to the nature of construction project themselves, similar risks 

may not happen on similar projects. Therefore, there were no formal procedures used in 

risk identification phase of Lehe Home project, rather than experiences and knowledge 

of project management members. The success of Lehe Home project owes to the 

contribution of qualified people throughout the project.  

Further, as supported by Klemetti (2006) that group meetings and discussions are the 

most relevant methods to identify and manage risks; there is a balance of managing 

risks by individuals and by team in Lehe Home project. Risk owners of identified risks 

from Human Resource, Finance, Contractual or Engineering department, often apply 

checklists and other manuals while different teams use discussion to identify risks and 

uncertainties. 

Managing risks in Lehe Home project was recognized as a very important process in 

order to achieve project objectives in terms of time, cost, quality, safety and 

environmental sustainability. Risk management therefore becomes an essential activity 

in project management practice of Lehe Home project. Lehe Home project management 

team follow the risk management process stated in the literature review, including 

different steps such as risk identification, risk assessment, risk response and monitoring. 

A total of 40 key risks were identified in Lehe Home project, based on the assessment 

of their probability of occurrence and negative consequences on project scopes. Further 

analysis of the defined risks in Lehe Home project release these risks that basically 

occurred in the construction phase and are mainly related to designers, contractors, 

subcontractors and suppliers. To some extent, this finding is consistent with research 

done by Zou et al. (2006) of typical risks in China and unique risks in Chinese 

construction projects. These risks include the project budget issue, project completion 

time, quality and productivity of construction workers and awareness in construction 

safety and pollution.  

In addition, qualitative risk assessment were applied to manage risks in Lehe Home 

project as it is the most common way to analyze risks (Lyons and Skitmore, 2004, p. 79) 

and it is less complicated tool with probability and impact assessment. A probability and 

impact risk matrix was chosen to access risks in Lehe Home project, after achieving the 

results from the questionnaires to define the risks with biggest impacts on project 
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objectives. The inability to deliver Lehe Home project timely and unavailability of 

budget for the whole project were identified as having the most negative impacts on 

time and cost aspect accordingly. The risks of low quality and productivity of 

construction workers and low quality of the orders were found to have the biggest 

consequences on quality aspect. Likewise, same results obtained by Zou et al. (2006) 

that tight project schedule is the risk that impacts the most on three project objectives of 

time, cost and quality.  

Furthermore, the quantitative risk assessment was also applied to further access results 

obtained. Using quantitative analysis tool may reflect more realism in the assessment of 

risk impacts on Lehe Home project scopes rather than using only qualitative approach. 

The quantitative risk assessment method applied in Lehe Home project requires more 

resources, skills, personnel and technical equipment. Quantitative techniques applied in 

Lehe Home project, such as risk load quantitative assessment and PERT method 

provide more insights into the joint impacts of an overall set of risks on the project. 

Firstly the main individual risks were ranked by the probability and impact, which were 

assigned on construction division. Secondly, risk load quantitative assessment estimated 

the registered risks based on risk breakdown structure by six divisions. The total risks at 

each division enable project management team that has overview of risk allocation in 

the project. It can be found that risks mainly allocated at construction, finance, and 

design, and risks at construction are much higher than risks at others. Thirdly, the 

normal distribution of the project completion probability was analysed by PERT. The 

finding from PERT presented that the probability of the project completion was 95%, 

which referred very high probability. Risks at completion time of the project were low. 

Fourthly, the finding of correlation analysis showed a strong relationship between risk 

management and residents’ satisfaction, and a strong relationship between risks at time, 

cost and quality. Lastly, the resulting of regression model also presented a strong 

relationship between risk management and residents’ satisfaction, as well as significant 

variable of cost, near significant variable of quality, and non-significant variable of time. 

The higher the residents’ satisfaction is, the lower the risks at time, cost, and quality are.   

Finally, three actions were taken against potential identified risks in Lehe Home project, 

including risk avoidance, risk reduction and risk sharing. Among those actions, risk 

reduction seemed to be the most effective method and discussion and checklists were 

the main techniques used to support these response actions. The underlying reason 

given by respondents is that risk reduction is the best option when all risks are still 

manageable and controllable. Moreover, risks in Lehe Home project are managed in a 

structured way that crucial risks are defined and handled immediately in order to 

eliminate smaller risks and focus on the most critical ones. Also, time is provided 

sufficiently to handle those risks in proper manner. 
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5.2.  Empirical Findings vs. Literatures 

From the empirical findings and analysis of Lehe Home reconstruction project, it can be 

found that all the theoretical frameworks of risk management are useful and applicable 

in practice. However, each specific project needs to carefully select the most suitable 

frameworks and processes in order to fulfil the primary project objectives and adapt 

well to specific situations. The empirical finding has also shown that the risk 

management strategies or techniques heavily depend on the type and nature of projects. 

As previously stated, Lehe Home project management team are familiar with methods 

used to analyze potential risks. It is contradicted to the finding of Klemetti (2006) that 

theoretical frameworks and risk management processes were totally unknown for many 

of the interviewees. Lehe Home project management team could apply risk assessment 

techniques and apply well the risk management models to manage and control potential 

risks and uncertainties associated with Lehe Home project.  

Further, Lehe Home project management team fully understood the negative side of 

risks, but the positive side of risks was not fully perceived and taken advantages of by 

Lehe Home project. Risk can be both positive and negative considering its effects 

(Webb, 2003). The findings show that the term of risk was perceived by Lehe Home 

project as undesired event, threat or problem that make it difficult to achieve project 

objectives by delivering project on time, within budget and up to quality. Klemetti 

(2006) also found the same result that respondents regarded risk as a negative concept.  

Further, there is a balance in the way of how risks of Lehe Home project are managed 

by individuals and by risk management team. The findings indicate that Lehe Home 

project used both checklist and brainstorming in risk identification phase to facilitate the 

identification of risks. Klemetti (2006) partially supports that group meetings and 

discussions are the most efficient methods to identify risks. Additionally, Lehe Home 

project employs past experiences of project management members and discussions to 

identify potential risks and uncertainty. It is consistent with the finding that 

brainstorming and case study approach are the most relevant tools for identifying risks 

(Lyons and Skitmore, 2004, p. 94).   

Further, it is also parallel with the finding of Akintoye (1997) that construction projects 

access risk management in terms of individual intuition, judgment and past experiences. 

Both qualitative and quantitative risk assessment techniques in Lehe Home project are 

performed during the pre-construction phase for the use of risk reduction strategies. It is 

contradicted to the research of Choi & Mahadevant (2008) that risk analysis techniques 

currently used in actual construction projects usually analyze risks with qualitative 
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method and do not explicitly employ a quantitative approach for handling various risks 

associated with construction industry (Choi & Mahadevan, 2008, p. 894).  

Lehe Home project follows the risk management process stated in literature review, 

which has a similar process with the risk management process presented by Shen (2001), 

including four main parts such as risk identification, risk assessment, risk response and 

risk monitoring & control. However, in risk identification part of risk management 

process, the identification methods adopted in the specific project may be different with 

others. As introduced by Hastak (2000), the risk identification phase is based on three 

levels of hierarchy: country level, market level, and project level; it is different from the 

adoption of six divisions in Lehe Home project. Further, in the risk assessment, the 

greatest differences can be found in the paritular qualitative and quantitative analytic 

teachniques between the theories stated by Shen (2001) and risk management practice in 

Lehe Home project.  For example, a simple method of expected risks was used byShen 

(2001); however, indicated,  in Lehe Home project, the authors applied a sufficient risk 

matrix, risk load quantitative method, PERT, and regression model, etc. for assessing 

the identified risks, and both analysis of Shen and Lehe Home project were based on the 

risk probability and impact. Moreover, in risk response section, as discussed by Albahar 

and Crandall (1991), Perry and Hayes (1985), and Moore (1983), risk avoidance, risk 

reduction, risk transfer, risk retention, and risk sharing might be relevant risk response 

strategies, in which some of them Lehe Home project has adopted, but based on the 

findings from the particular project, authors only selected the most relavant and suitable 

measurements for mitigating the risks. 

5.3.  Application of the Risk Management Framework in Public Sector 

Project management has been focusing by researchers and practitioners for private and 

public sectors. Due to the risk management is the key part in project management, the 

techniques of risk management have been thought some differences between private and 

public projects, but the process and assessment methods  has not been considered a big 

difference. 

In this research, the risk management framework in Lehe Home project has been 

critically analysed through conducting semi-structured interview and questionnaire 

survey. In the process, the risks have been identified based on the data of semi-

structured interview, and then assessed by probability and impact; finally the registered 

risks in the project were responded according to the assessment. Further, the authors 

have carried out questionnaire survey to prove residents’ satisfaction. The statistic 

techniques have been used to evaluate the significant relationship between residents’ 

satisfaction and risk management in the project, which further proved a significance of 
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the risk management to success of the project. Thus, it can be seen that the risk 

management process has been successfully applied in the public project of Sichuan 

Lehe Home reconstruction. 

However, in recent years many researchers have argued the difference of risk 

management between public and private sectors. Firstly, many practitioners thought that 

a great number of data from private sectors can be imported to public sectors in risk 

management by risk managers in practices. Simultaneously, many researchers expressed 

that both public project and private project were limited by outsourcing phenomenon, 

the assessment techniques in risk management were limited by the particular skill and 

nature of a project, the methods can be changed for each other between private and 

public sectors 

The difference of risk management between private and public sectors has been focused 

in exposure, which related risk source, risk owner, and risk probability. For example, 

when risks from public project are exposed, it would be defined as organization risks. 

The risks of Lehe Home project are public risks because the exposure is in the public 

community and not only impacting project management team, but affecting the 

residents of Lehe Home community. However, GVB conducts Lehe Home project that 

is authorized by government, which is based on constitutionally derived powers and the 

explicit relationship with government, since 44% funding was supported by government. 

Residents’ ownership of that Lehe Home community is different between stockholder 

ownership. There is no market for trading shares of citizen ownership and the financial 

obligation is different, in Lehe Home project, NGO and government take the main 

responsibilities in finance.  

In other hand, risks from private sector sometimes is incapable of either managed or 

distributed efficiently, thus the pressure and burden of the risks within a private project 

may be transferred to public sector. The responsibilities of some private risks were 

taken by public organizations or government.  

Due to all kind of reasons, such as non-appropriability and the presence of externalities, 

a private project may not be able to distribute the burden or responsibility of risk-

bearing to very party, or may not be able to distribute the capacity or ability to bear the 

risks. 

The ability of managing risks for a private project management team probably has 

limitation. Thus a high level of uncertainty of a private project may be cooperating with 

public risk management, which the risks from a private sector are more based on 

democracy and the role of the project in public and private. 



 
 

83 
 

The point of view about differences of risks between private and public has been 

discussed above. As the previous paragraphs show when the risks are either non-

appropriate or externality producing, when there is a high level of uncertainty, or when 

the risks cannot be distributed to very party with the ability to take the responsibility, 

the risks will be taken by public organizations or government. However, since Lehe 

Home project is public project, the risks are considered as public that may not be 

considered from this point. 

Due to the project of Lehe Home is conducted by GVB, which is environment-friendly 

non-profit post-earthquake reconstruction project and funded by NGOs and government, 

it was considered as a public project, thus risk management in Lehe Home project could 

be a public risk management. Further, the purpose of the project is not for making profit, 

but for providing a living place to residents in disaster area. The risk management of the 

project is more focusing on how to ensure ecologic environment, quality, completion 

time, and cost of the project, but not mainly concerning about how to make profits by 

reducing the cost.  

Managing risk consists of a systematic process of risk identification, assessing and risk 

mitigation. The process of risk management might apply for both public and private 

more or less. However, as a typical NGO project of Lehe Home reconstruction, the risk 

management process with a number of particular techniques was widely used in Lehe 

Home project, but may not be applied in another public sector. In some particular public 

projects, the same risk management process could be chosen, but different analytic tools 

in the risk management process might be applied.  

In the project, Sichuan Government has committed itself to be a partnership with NGOs, 

since Sichuan Government has provided 50% of funding for Lehe Home reconstruction 

project, but GVB took the responsibility of risks in project management process. Further, 

GVB established a risk management process for the particular NGO’s project, which 

generally can be used for more public projects. The framework includes: 

� Accreditation of GVB that is based on its capacity of outcomes delivery and its 

social responsibility of Sichuan post-earthquake reconstruction in public sectors. 

� Risk assessment that is based the ability of project management team on cost, 

time, and quality analysis through risk loading into each division. 

� Risk management process that is based on standard centralized contracts 

management in order to share, transfer, and reduce the risks in the project.  
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� Activity based accountability that is undertaken by an individual from project 

management team. 

� Overall performance assessment through each activity. 

� Spot-checks of risk management. 

From this point, the framework of risk management in public sector has similar process 

with Lehe Home reconstruction project. As the authors presented on chapter 2, a lot of 

information is available in the literature review regarding risk management in the form 

of books, articles or other publications from previous research both in public and private 

sectors. However, for the purpose of the master thesis research, some techniques and 

risk management process provided by literature are not at all applicable to construction 

industry. The authors have already carefully selected a suitable risk management 

process for applying in the public project of Lehe Home reconstruction, which have 

combined with private and public characteristics, since construction is normally 

considered as private sector. Further, the purpose of the reconstruction project has 

definitely significant impacts in techniques selection. From these points, the risk 

management process of Lehe Home reconstruction project can be generally applied in 

more public projects. But the techniques used during the risk management process in 

Lehe Home project may not suitable for others. Therefore, some specific techniques 

need selecting for solving a particular project in public sector.  

5.4.   Section Conclusion 

This chapter has reviewed the empirical findings obtained from the data analysis. Risk 

management practice in Lehe Home project was discussed and compared with other 

researches in construction risk management. The obtained results referred back to each 

research question and research objectives so that each aspect is fully addressed. Further, 

the application of risk management framework in public sector, generated and adapted 

from Lehe Home project was also proposed. The next chapter will provide summaries 

for the study and answers to the research questions, indicating the possible future 

research under this topic. 
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Chapter 6 – CONCLUSION 

In this final chapter, the overall conclusion and summary of the study will be presented. 

The findings and results obtained are summarized in this chapter by referring back to 

the main research purposes. Also, this chapter explores the strengths and weaknesses in 

the conduction of this study as well as the theoretical and managerial contributions of 

this study. Finally, the indications for further pursuing the study under this topic will be 

described.  

6.1.   Summary 

The main aim of this study is to accomplish the research purposes set out in chapter 1. 

The research objectives of this study are to investigate into the risk management 

practice of Lehe Home project by defining the varied types of risks, assessing level of 

risk exposures and analysing available risk management techniques to mitigate those 

risks. Also, the risk management framework from Lehe Home project is generated and 

proposed to be applied in public sectors to help project managers make better decisions 

under risky conditions. 

To achieve these research objectives, different research methods and strategies have 

been applied in this study to collect and analyze data to obtain findings and results. For 

the purpose of data collection, the semi-structured interviews and questionnaires with 

Lehe Home project management team and Lehe Home residents were made. Further, 

the purpose of analyze and obtain data and findings, both qualitative and quantitative 

risk assessment techniques were used, such as risk matrix and risk rating analysis, 

PERT, risk prioritization, risk load quantitative assessment, and some statistical 

techniques. 

The first objective of the study is to identify and classify the types of risks in Lehe 

Home reconstruction project. Thus the types of risks identified during Lehe Home 

project can be classified into six categories which are: 

• HR risk, 

• Financial risk, 

• Legal – contractual risk; and 

• Construction risk, including: 

• Environmental risk, 

• Design risk 
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This study also fulfills the task of evaluating the degree of risks identified in Lehe 

Home project. By utilizing the risk matrix analysis, the identified risks are categorized 

into five levels of risk which are very low, low, moderate, high and very high. Different 

categories require different response actions and specific risk management methods.  

The second objective of this study is to investigate into the risk management process 

applied in Lehe Home project in different phases by applying the risk analysis 

frameworks and models. Both qualitative and quantitative risk assessment techniques 

were used to assess the identified risks. Risk matrix assessment was applied to rank and 

rate the likelihood of risk occurrence and its impacts on the project, considering the 

project scopes of time, cost and quality. Also, the quantitative risk assessment, including 

PERT, risk prioritization and risk load quantitative assessment were applied to further 

analyze risks in Lehe Home project. Regarding response action strategies, the study also 

identified response action strategies available to mitigate risks in Lehe reconstruction 

projects, including risk avoidance, risk reduction and risk sharing.  

The third objective of this study is to generate and propose a suitable risk management 

framework from Lehe Home reconstruction for applying in public sectors. Lehe Home 

reconstruction project has combined both private and public characteristics; therefore, 

the risk management process applied in the project could be updated to be more suitable 

for public sector. Further, the results from the study indicate that risks in Lehe Home 

project were managed well and risk management practice had significantly positive 

impacts on Lehe Home project, thus risk management process in Lehe Home project 

can be applied by other projects, especially construction projects for the successful 

project delivery. 

In conclusion, the importance of project risk management is fully perceived in Lehe 

Home reconstruction project and project risk management played a critical role in 

delivering Lehe Home project successfully. Lehe Home project management team 

applied risk management techniques described in the literature and the knowledge of 

risk management was quite popular in the project. Moreover, it was proven that the risk 

management and control of Lehe Home project contributed to deliver positive project 

results including delivering the successful project in terms of time, cost and quality 

aspects and bringing overall satisfactions for Lehe Home residents .  

6.2.   Answers to Research Questions 

 

The research questions stated in chapter 1 are referred back under this heading by 

reviewing and summarizing the key elements of the answers.  
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(i) What are the qualitative and quantitative risk analysis techniques that can be 

applied effectively in risk management process of Sichuan reconstruction project, 

and how? 

Both qualitative and quantitative risk assessment approaches were used to manage risks 

in Lehe Home project. Qualitative approach is the most common technique to assess 

and analyze riskssince it includes the probability and impact assessment. A risk 

probability and impact method was chosen to investigate how risk assessment works in 

Lehe Home project. As a result, risks with the biggest impact on project objectives, in 

terms of time, cost and quality were identified and rated.  

Furthermore, the quantitative technique was also applied to access further result and to 

provide more realism in the impacts of risk management on the overall project cost, 

time, and quality rather than using only qualitative approach. Quantitative techniques 

applied in Lehe Home project, such as risk load quantitative assessment and PERT 

method provide more insights into the critical impacts of an overall set of risks on the 

project.  

(ii) What are the sources of risk that Sichuan reconstruction project managers have to 

deal with?  

The types of risks found during the project are classified broadly into six categories 

which are: HR risk; Financial risk; Legal – contractual risk; Construction risk; 

Environmental risk and Design risk. These risks are mainly related to contractors, 

subcontractors, designers and suppliers and occurred mainly in the construction phase. 

They are typical and also unique risks associated with construction projects in China.  

(iii) Will the significant impacts of risk management application on Sichuan 

reconstruction project enhance the rate of sucessfulness and sustainability of the 

project in future?  

Overall impacts of risk management application on Lehe Home reconstruction project 

are positive. Lehe Home reconstruction project management team successfully utilized 

and applied project risk analysis and management and finally deliver successful project 

in terms of on time, within budget and up to good quality. Further, the assessment on 

project’s delivery is tested back by overall satisfaction of residents in Lehe Home 

community. After the project, risk management process is reviewed and modified for 

future projects and it is also innovated for applying to manage risks in public sector.  

(iv) What are the other novel dimentions and steps in risk management process that 

need to be focused and innovated for managing risks in public sector? And (v) How 
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to inovate the novel dimensions and steps in risk management process in public 

sector? 

The framework of risk management in public sector has similar process with Lehe 

Home reconstruction project. Managing risks consists of a structured process of risk 

identification, risk assessment and risk monitoring & control. As a typical NGO project, 

the risk management process in Lehe Home project with a number of particular 

techniques may be widely used in public sector. Therefore, in some particular public 

projects, the same risk management process could be chosen, but different risk 

assessment and analytic tools/techniques in the risk management process should be 

applied.  

6.3.   Strengths and Weaknesses of the Study 

The biggest strength of this study is the validity and reliability of the data collected from 

semi-structured interviews with Lehe Home project management team and surveys with 

residents of Lehe Home Community. The particular case study of Lehe Home project 

was presented. The reliability of this study indicates that this study can be applied for 

other researchers in both theory and practice. Also, the reliability is shown in the 

quantitative data collected that it is dependable and trustworthy as it is collected from 

reliable semi-structured interviews and surveys.   

Additionally, Lehe Home and GVB, the providers of the empirical data for this study, 

are the unique organization and one of the leading construction organizations in China. 

Therefore, the empirical findings stem from the reliable and respectable sources and 

they are both typical and unique for construction projects.  

Moreover, the risk management frameworks of Chapman (1997) and PMI (2008) were 

adapted to Lehe Home project, 40 particular risks defined and both qualitative and 

quantitative risk assessment techniques identified based on the feedbacks from the 

respondents. The authors have chance to better understand different perspectives of 

project risk management. By exploring these different views, the authors are also able to 

distinguish the differences between the literature side and practitioner side and the 

actual practice in the particular project.  

 

The other strength of this study lies in the choices of research methodologies. The 

chosen abductive research approach results in a suitable development of theory and data 

collection methods. In addition, an exploratory case study strategy offers a deeper 

understanding and in-depth exploration of risk and project risk management in Lehe 

Home project in order to evaluate the critical impacts of risk management on the project 

performance.  
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Furthermore, the strength of the study is the access to Lehe Home and GVB’s project 

documents that are typically inaccessible due to the sensitive research topic of project 

risks. These confidential data offer more objective views and inspection of risk 

management practice in Lehe Home project, instead of relying only on the subjective 

interviews. These documents contributed greatly in raising the levels of validity for this 

study.  

Besides the strengths of this study, there are some limitations inherent along with the 

conduction of the study as follows: 

(i) The main shortcoming during the conduction of this study is the process of 

getting responses fromthe respondents. It was difficult at the beginning of the study to 

access and contact the project management team of Lehe Home project for the semi-

structured interviews because the project has already been finished. Some interviewees 

avoided or delayed returning the semi-structured interview answers because they are 

busy. This slows down the process of collecting data.  Other than that, the researchers 

had to wait for the responses of surveys from residents that were distributed by 

Community Office of Lehe Home. Also, the respondents of questionnaire surveys 

include villagers who have been assigned a house or flat and who have participated in 

Lehe Home construction work, so it took more time to get relevant data from both of 

them. 

(ii) Moreover, this study is limited by a small interviewee pool. It is possible that 

bias in the selection of interviewees may exist because the study is mainly based on the 

responses of Lehe Home project management team who had experiences in risk 

management in previous projects in the field. Also, the time constraints and other 

limited resources made it difficult for the authors to widen the interviewee size. The 

nature of this study is also impossible to have a large number of interviewees due to the 

fact that the size of Lehe Home project management team is small.  

(iii) This study focused on the risk management practice in Lehe Home 

reconstruction project and the project of Lehe Home reconstruction is conducted by 

GVB, a non-profit environmental protection organization and funded by NGOs and 

Chinese government. Therefore, some aspects of this study may only be relevant to 

particular construction projects. The research results may be different or not relevant for 

different targeted projects.  

(iv) This study could not deliver the recommendations for Lehe Home reconstruction 

project. The risk management process and risk assessment techniques were not 

proposed for project management team to better manage risks in future projects. Further, 
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it was not able to develop strategies and propose risk response actions or plans for Lehe 

Home project management team to manage all of those identified risks. Another 

drawback concerns the possibility for the risk management frameworks and techniques 

used in Lehe Home project to be transferred to some other projects. The authors are lack 

of the chance to test them further for the development and generalisation. 

(v) Finally, the lack of practical experience of the authors in the construction project 

management field might lead to the overlook of some certain aspects of risk 

management in construction projects. Similarly, the authors might have failed to 

interpret the data collected adequately, limiting the findings and results extracted from 

data. 

6.4.   Managerial Implications 

Results obtained in the risk management practices of Lehe Home reconstruction project 

contribute to the risk management process, risk assessment techniques available, risk 

response and monitoring, and provide a practical guide on how to mitigate risks in order 

to deliver project successfully in terms of time, cost and quality. The authors believe 

these value-added contributions as valuable managerial assets.  

 

Firstly, it is important for project managers to notice that only certain risk management 

methods or techniques can apply to specific construction projects and provide the proper 

conditions for successful project’s delivery. The study has raised the propositions on the 

innovated novel dimensions and steps in risk management process for managing risks in 

both public and private sectors. Based on this proposition, project managers need to 

determine and utilize the appropriate mix of risk management methods for specific 

projects. 

 

The second advice for project managers comes from the fact of Lehe Home project that 

project management team has good knowledge, good perception about risk and risk 

management and previous experience in project risk management practice. It raises the 

need of proper risk management training and mentoring for project staff and careful 

selection of project management personnel at the beginning of the project.   

 

6.5.   Theoretical Implications 

 

Both risk management frameworks of Chapman (1997) and PMI (2008) were applied 

and adapted to explore risk management practice in Lehe Home project. Overall, our 

attempt to identify and create the risk management process in Lehe Home 
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reconstruction project should contribute in the academic field to further explore and 

develop on the suggested theoretical frameworks. 

With regards to risk and project risk management perception, the study’s findings and 

results provide new insights into its impacts on managing projects. Lehe Home project 

management team is familiar with methods, risk processes and theoretical models 

within project risk management.  

Further, identified risks in Lehe Home project add new insights into risk identification 

of construction project risks in China. All unique risks in the project are also the generic 

and unique risks that commonly appear in construction industry in China. Further 

exploration of the recognized risks in Lehe Home project found that they are mainly 

related to contractors, sub-contractors, designers, and suppliers and occurred mainly in 

the construction phase.   

 

In addition, Lehe Home project contributes new perspectives to the application of 

project risk assessment tools and techniques in construction projects. Qualitative and 

quantitative techniques applied in Lehe Home project, such as a sufficient risk matrix, 

risk load quantitative assessment and PERT method provide more insights into the 

impacts of an overall set of risks on the project. 

 

6.6.   Implications for Future Research 

The results of this study suggests some potential aspects of project risk management for 

future application in construction projects. Future studies on risk management should be 

conducted to enhance the developments and applications on these aspects. Upon the 

completion of the thesis, the researchers have found some suggestions for further 

research in the areas of risk management in construction projects.  

Firstly, the study is conducted with a single construction project, which is Lehe Home 

reconstruction project. It would be interesting to include more construction projects 

under a new research to receive a deeper understanding of their practices in risk 

management. Further, it might be helpful to involve a large numbers of respondents in 

construction projects or construction industry to increase the reliability of data and 

findings.   

Moreover, the personal experiences and knowledge are the most important values to 

manage risks in construction projects like Lehe Home project. Therefore, it would be 

interesting to investigate further into how the project management team or project 

managers actually apply these knowledge and experiences in managing the risks. It 
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might be also helpful to examine how project team members who have no previous 

experiences and knowledge in project risk management actually perform risk 

management.   

During the conduction of this study, the authors have found that some topic under the 

topic of project risk management in construction projects could be developed further to 

achieve more outcomes. It should be the study on managing construction project risks 

originated from other stakeholders or parties in construction projects, to enhance the 

risk management process, for example, risks on clients, suppliers, designers and 

consultants, etc.  

Further, it would be useful to examine the current results obtained from Lehe Home 

project with the comparable case study done in the reconstruction project like Lehe 

Home, with similar forms of governance or with similar project characteristics. By 

reviewing the analysis of the successful case study, it could enhance the propositions 

developed in this study. Also, this comparison helps to reduce the lack of 

generalizability which commonly happens to case study strategy.   

In conclusion, the authors still believe that the the appropriate risk management practice 

from Lehe Home project had significant impacts on the success of project and can 

provide the basis for the establishment of more satisfactory and efficient project risk 

management framework in public sectors. Also, it is the authors’ hope that the findings 

and results of this study offer a useful guide for both scholars and practitioners. The 

authors wish that other researchers will continue to pursue further research on this topic 

of project risk management and its effects on the project performance.  
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APPENDIXES 

Appendix 1   Data of Semi-structrued Interview 

1. Interviewee Project Manager 

Date: Dec. 6th  2011 

1. What are your responsibilities in the project?  
 

I’m in charge of overall project from the beginning to the end. Together with project 
management team, I developed project planning, budgeting, and identification of resources 
needed. I ensured that construction activities move according to pre-determined schedule, I 
also monitored and evaluated the process of these activities on a regular basis. More 
importantly, I made sure the efforts of all parties involved in the project, i.e. project 
management team, contractors, sub-contractors and workers by their co-operation and direct 
communications. 
 

2. What are the risky situations that you have dealt with? 

There are many risky situations during different phases of project, but risks come mainly from 
construction phase. We met finance constraints when unplanned equipments and machines 
emerged and high price of materials, equipments in the market due to high inflation of the 
economy. Also, the matter that some workers quit job made it insufficient staff for the 
construction work and delayed in the process. Sometimes we had problems with contractors 
and sub-contractors when they did not deliver orders on time or low quality orders. 

3. Is there a risk management process? If so, what is the risk management process 

taken in the project?  

Yes. The main process was taken for all project phases, focusing on risk identification – risk 
assessment – risk response – risk monitoring, which is based on three terms, term 1(pre-
construction), term 2(construction 1), and term 3(construction 2). Different risks were first 
identified and suitable qualitative and quantitative risk assessment methods were applied. 
Finally, risks were solved based on risk response action planning and there are follow-up 
monitoring and control actions. 

4. Are risks managed? If so, what are the tools/techniques applied to manage risks in 
the project?  

To identify risks, we usually use brainstorming and checklist methods. We used both 
qualitative and quantitative tools to assess and analyse risks. For qualitative tool, probability 
and impact matrix was used to assess risks. For quantitative tool, PERT was taken. During 
risk response planning phase, several response actions were taken, for example, risk 
avoidance, risk reduction and risk transfer. 

5. Did you allocate the risks to risk owners in the project? If so, how? 

Yes, we allocated the risks to risk owners according to the sources of risks. Risk load 
assessment was applied for allocating risks in different areas. For example, financial risks 
were allocated to Financial Manager, Human resources risks to HR managers, contract risks to 
Contract Manager and risks from supplying/suppliers were given to Purchase Manager. 
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2. Interviewee Financial Manager 

Date Dec. 6th  2011 

1. What are your responsibilities in the project? 

I’m responsible for entire project financing functions including managing the budget, tracking 
of expenses and preparing financial reports. 

2. What are the risky situations that you have dealt with? 

Well, the most risky situation that I had to deal with was the cost overrun above the original 
baseline budget. 

3. What kind of financial constraints have you faced during the project? 

Due to the long term of the project, the changing of the economic has impacted in the 
inflation, the unexpected costs for extra machines, equipments and services were above the 
planned budget.  

 

3. Interviewee HR Manager 

Date Dec. 6th  2011 

1. What are your responsibilities in the project? 

I’m HR Manager and I’m in charge of human resource activities like recruiting workers for 
the project and support project manager to select project management team.  

2. What are the risky situations that you have dealt with? 

I had to cope with the labour shortage because a number of workers quit job and there were 
shortages of skills and techniques required to perform the work unit. 

3. Did you recruit qualified workers for the project? If so, how? 

Yes, I think we had the best qualified workers for the project. We selected workers carefully 
based on their education background and experiences in construction. Also, we considered the 
skills they obtained to perform the job appropriately. 

4. Have you provided training program for employees in the project? If so, which 

ones? 

Yes, we frequently provided training for all workers in the project with clear working manuals 
and skills. Also, we provided project management team with mentoring program to have 
sufficient skills to management projects 

5. What are the occupational health & safety issues you considered in the project? 

Due to the risky nature of construction sites, health and safety issues were what we considered 
most. We have clear labour policies about occupational injuries or illnesses and satisfied 
compensation for injuries/illnesses. There were also emergency plans at construction sites and 
all workers had to commit to follow the strict safety and health procedures at work. 
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4. Interviewee Contract Manager 

Date Dec. 6th  2011 

1. What are your responsibilities in the project? 

My responsibilities are to manage all contracts that relates with Lehe Home project, as 
contracts with material suppliers, contract with CRCF, and contracts with government, etc.  
The key thing of making contracts is to ensure the estimated cost and time, to share the risks 
with partners and reduce the uncertainty of the project. 

2. What are the risky situations that you have dealt with? 

Due the long duration of Lehe Home project, the cost of some materials has been changed 
based on the market price, so a risky situation I have met is that we assigned a contract with 
fixed cost of the material, but few months later, the real cost was reduced in the market, which 
increased our cost in reality. 

3. What were the most important criteria that you considered in contracting phase?  

The price of materials, the time of delivery, and relevant risk measurement for contingent 
situation are the most important criteria that we considered for selecting contracting.    

4. Did you share risks when signing contracts for the project? If so, how? 

Yes, sharing risks by signing contracts for the project is a key method to reduce and manage 
the risks. Usually, we signed the contracts based on three key points: cost and payment term, 
delivery time, and quality. 

  

5. Interviewee Coordinator of government 

Date Dec. 6th  2011 

1.  What are your responsibilities in the project? 

My responsibility is to coordinate between government and management team of Lehe Home 
project, and monitor the usage of the funding in the project, since 44% of funding is offered 
by government, in order to reduce the risks and increase the project successfulness.  

2. What are the risky situations that you have dealt with? 

Because of lacking effectively communication between financial manager and government, 
there are some limitations for monitoring each sum of money. 
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6. Interviewee Coordinators of CRCF 

Date Dec. 6th  2011 

1. What are your responsibilities in the project? 

I was not directly involved in the project operation and management. My responsibility is to 
communicate between Chinese Red Cross Foundation and Project Manager, as well as to 
follow the project process and to report to Beijing headquarter. 

2. What is your assessment of Lehe Home project’s delivery in terms of cost, time and 

quality? 

The assessment of Lehe Home project’s delivery is based on the contract that was assigned 
between CRCF and GVB at the beginning. The real completed time and cost must reach the 
estimated cost and time based on the contract. The quality is proved by professional 
engineering monitoring organization. 

 

7. Interviewee Coordinator of Sichuan CRCF  

Date Dec. 6th  2011 

1. What are your responsibilities in the project? 

My responsibility is to record the project process and report to Sichuan CRCF, and to build 
the communication between Sichuan CRCF and Lehe Home project. 

2. What are the risky situations that you have dealt with? 

I have met a situation that was difficult to communicate with each party, and sometimes the 
results from each party were not consistent, which increased the difficulty of distinguishing 
the data and decreased the quality of communication. 

  

8. Interviewee Engineering Manager 

Date Dec. 6th  2011 

1. What are your responsibilities in the project? 

My responsibility is to manage the team of engineering and all technique issues related to the 
project during constructing time, to ensure all technique problems that are solved and not 
impact others. In addition, I took the responsibility to communicate with other division 
managers in the project. 

2. What were the weather conditions that impact the process of the project? 

I have met a situation of raining weather that has been lasting for 2 weeks, which impacted the 
constructing process and finally delayed the deadline of that work package.   

3. How did you solve the unplanned equipments/machines for the project? 

We have large network of suppliers, even we did not make contracts with them for any 
materials or equipments/machines, the demands of unplanned equipments/machines could be 
solved based the network of suppliers.   
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4. What are the risky situations that you have dealt with? 

We have met the problem when we were working on the ground engineering, because the area 
was broken in the earthquake. It took more than 1 week to fix the problem and also costed 
additional payment, as new drilling machine was needed from outside of the company. 

 

9. Interviewee Purchase Manager 

Date Dec. 6th  2011 

1. What are your responsibilities in the project? 

My responsibility is to make orders to contracted suppliers according to the demands from each 
division of the project. Further, I also need to find new suppliers with contract manager when 
the contracted suppliers lack of the materials that we ordered. 

2. What are the risky situations that you have dealt with? 

Due to some unexpected situations, we have met a situation that an order of construction 
material has been delayed from the contracted supplier for almost two week, which not only 
impacted the work package, but impacted other activities. In order to manage this kind of 
situation, later we decided to select more than one supplier for the same construction material 
to secure the similar situation that might happen in future.   

3. Are there any conditions that suppliers did not deliver the orders on time? 

Yes, there is a steel supplier who did not deliver our order on time because of lacking of the 
materials.  

4. If yes, how could you manage those situations? 

We cancelled the order from the first steel supplier and make a new order to the second option 
of steel supplier. Another situation is that we changed the brand of steel to another one that has 
very similar quality with previous brand. 

5. How could you ensure the quality of the delivered orders? 

Our orders usually were made with the cost, raw material, the name of brand, and even original 
place of the product, which basically could ensure the quality of the orders. 
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Appendix 2   Probability of Normal Distribution 
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Appendix 3   Data of Questionnaire Survey 

 

 Question 

number 

Weighted 

satisfactio

n 

Strongly 

Agree 4 

Agree 3 Neither 

Agree Nor 

Disagree 

2 

Disagree 

1 

Strongly 

Disagree 

0 

1 0.97 76 16 3 0 0 

2 0.99 72 22 1 0 0 

3 0.86 61 21 13 0 0 

4 0.99 75 19 1 0 0 

5 1 80 15 0 0 0 

6 1 78 17 0 0 0 

7 1 78 17 0 0 0 

8 0.98 82 11 2 0 0 

9 0.96 75 16 4 0 0 

10 1 76 19 0 0 0 

11 0.96 66 25 4 0 0 

12 0.95 66 24 5 0 0 

13 1 79 16 0 0 0 

14 1 72 23 0 0 0 

Sum      1036     261 33 0  0 

15 0.78 5 51 12 4 0 

16 0.53 0 38 24 10 0 

17 0.58 3 39 23 7 0 

18 0.69 9 41 19 3 0 

19 0.61 2 42 20 8 0 

20 0.79 12 45 15 0 0 

21 0.96 28 41 3 0 0 

22 0.72 3 49 15 5 0 

23 0.83 22 38 10 2 0 

24 0.72 19 33 12 8 0 

25 0.86 41 21 6 4 0 

26 1 51 21 0 0 0 

27 1 46 25 0 1 0 

28 0.75 21 33 7 11 0 

29 0.97 28 42 2 0 0 

30 1 26 46 0 0 0 

31 1 25 47 0 0 0 

32 0.85 18 43 10 1 0 

33 0.86 19 43 9 1 0 

Sum      378  738 187 65  0 
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Appendix 4   Residents’ Satisfaction vs Risks Allocation 

  

 Questions Degree of 

satisfaction% 

Risk at cost Risk at time Risk at 

quality 

1 0.97 0.05 0.03 0.03 

2 0.99 0.08 0.09 0.06 

3 0.86 0.09 0.08 0.08 

4 0.99 0.02 0.02 0.02 

5 1 0.015 0.015 0.015 

6 1 0.02 0.015 0.02 

7 1 0.02 0.015 0.015 

8 0.98 0.03 0.02 0.03 

9 0.96 0.05 0.04 0.04 

10 1 0.015 0.02 0.015 

11 0.96 0.04 0.04 0.035 

12 0.95 0.05 0.06 0.08 

13 1 0.03 0.02 0.02 

14 1 0.015 0.03 0.02 

15 0.78 0.12 0.06 0.12 

16 0.53 0.21 0.21 0.24 

17 0.58 0.18 0.12 0.15 

18 0.69 0.12 0.18 0.12 

19 0.61 0.15 0.12 0.18 

20 0.79 0.08 0.09 0.11 

21 0.96 0.04 0.05 0.04 

22 0.72 0.11 0.12 0.11 

23 0.83 0.09 0.08 0.09 

24 0.72 0.15 0.12 0.12 

25 0.86 0.11 0.09 0.11 

26 1 0.02 0.015 0.02 

27 1 0.02 0.02 0.015 

28 0.75 0.12 0.12 0.11 

29 0.97 0.03 0.04 0.06 

30 1 0.015 0.02 0.015 

31 1 0.015 0.015 0.02 

32 0.85 0.09 0.11 0.12 

33 0.86 0.08 0.12 0.15 
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Appendix 5   Summary Output of Regression Statistics 
SUMMARY OUTPUT 

Regression Statistics 

Multiple R 0.9476 

R Square 0.8979 

Adjusted R Square 0.8874 

Standard Error 0.0564 

Observations 33.0000 

ANOVA 

                                Df SS MS F      Significance F 

Regression 3.0000 0.8121 0.2707 85.0564 0.0000 

Residual  29.0000  0.0923  0.0032 

Total  32.0000                 0.9044  

                        

Coefficients 

Standard 

Error 

t Stat P-value Lower 95% Upper 95% 

Intercept  1.0818 0.0164  66.0083 0.0000  1.0482  1.1153 

Cost -1.6971 0.5599 -3.0313 0.0051 -2.8421 -0.5521 

Time -0.2872 0.5281 -0.5439 0.5907 -1.3674  0.7929 

Quality -0.9776 0.5701 -1.7147 0.0971 -2.1437  0.1885 

 

RESIDUAL OUTPUT 

 

                  PROBABILITY OUTPUT 

Observation Predicted degree 

of satisfaction 

Residuals Percentile degree of 

satisfaction 

1.0000 0.9590  0.0110 1.5152 0.2500 

2.0000 0.8615  0.1285 4.5455 0.5800 

3.0000 0.8278  0.0322 7.5758 0.6100 

4.0000 1.0225 -0.0325 10.6061 0.6900 

5.0000 1.0373 -0.0373 13.6364 0.7200 

6.0000 1.0240 -0.0240 16.6667 0.7200 

7.0000 1.0288 -0.0288 19.6970 0.7500 

8.0000 0.9958 -0.0158 22.7273 0.7800 

9.0000 0.9463  0.0137 25.7576 0.7900 

10.0000 1.0359 -0.0359 28.7879 0.8300 

11.0000 0.9682 -0.0082 31.8182 0.8500 

12.0000 0.9015  0.0485 34.8485 0.8600 

13.0000 1.0056 -0.0056 37.8788 0.8600 

14.0000 1.0281 -0.0281 40.9091 0.8600 

15.0000 0.7436  0.0364 43.9394 0.9500 

16.0000 0.4304 -0.1804 46.9697 0.9600 

17.0000 0.5952 -0.0152 50.0000 0.9600 

18.0000 0.7091 -0.0191 53.0303 0.9600 

19.0000 0.6168 -0.0068 56.0606 0.9700 

20.0000 0.8126 -0.0226 59.0909 0.9700 

21.0000 0.9604 -0.0004 62.1212 0.9800 

22.0000 0.7531 -0.0331 65.1515 0.9900 

23.0000 0.8181  0.0119 68.1818 0.9900 

24.0000 0.6754  0.0446 71.2121 1.0000 
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Appendix 6   Questionnaire Survey Risk Management 

We are post-graduate students at Umea School of Business, studying Masters of 

Strategic Project Management. For our thesis of risk management impacts on Sichuan 

reconstruction projects, we are investigating the risks management in Lehe Home 

project.  

Your participation in the study would be very valuable and much appreciated. This 

voluntary, 10-20 minute survey is anonymous and no published results will be raced 

back to the individuals participating in the survey. If you have any questions, please 

don’t hesitate to contact us at phuongngaftu@gmail.com or tomlee315@hotmail.com. 

 

(Please tick the one response that best describes your reaction to each statement) 

� = Strongly Agree  

� = Agree  

� = neither Agree nor Disagree  

� = Disagree  

� = Strongly Disagree 

 

Part I: The following questions are for people who have been assigned a house/flat in 

Lehe Home community:  

 
1. The price and payment terms of my assigned 

house/flat are reasonable. �     �     �     �     � 
2. The design of the house/flat is reasonable. 

�     �     �     �     � 
3. The space of the assigned house/flat is big enough  

�     �     �     �     � 
4. I am satisfied with the facilities in my house/flat. 

�     �     �     �     � 
5. The decoration equipments/materials of my 

assigned house/flat have good quality. �     �     �     �     � 
6. The safety structure of my house/flat are well 

designed  �     �     �     �     � 
7. The safety facilities of my house/flat are well 

equipped �     �     �     �     � 

8. The house/flat was in good condition when assigned 
to me �     �     �     �     � 

9. The facilities of the library are well equipped 
�     �     �     �     � 

10. The facilities of the clinic are well equipped 
�     �     �     �     � 

11. The entertainment centres are well designed 
�     �     �     �     � 

12. The facilities of entertainment centres are well 
equipped  �     �     �     �     � 
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13. Overall, I am satisfied with the house/flat that was 
assigned to me. �     �     �     �     � 

14. I am satisfied with overall infrastructure provided 
by Lehe Home community. �     �     �     �     � 

 

Part II: The following questions are for people who have not only been assigned 

house/flat but also participated in the work of building Lehe Home community:  

 
15. There are clear working manuals during the 

construction project. �     �     �     �     � 

16. Employees in my unit got enough training to 
perform their job adequately. �     �     �     �     � 

17. There are clear labour policies about occupational 
injuries or illnesses. �     �     �     �     � 

18. Compensation claims (for injuries/illnesses) are 
satisfactory �     �     �     �     � 

19. There are clear safety and health procedures at 
work. �     �     �     �     � 

20. The communication and interaction with managers 
and across departmental boundaries within my 
work unit were good. 

�     �     �     �     � 

21. Employees in my work unit are treated fairly and 
justly. �     �     �     �     � 

22. The performance targets in my work unit are 
obtainable. �     �     �     �     � 

23. The arranged schedule for each work unit was 
reasonable. �     �     �     �     � 

24. I have sufficient materials/resources and tools in 
good quality to accomplish my work. �     �     �     �     � 

25. The performance of my work was measured 
�     �     �     �     � 

26. The payment/salary for my work was on time 
�     �     �     �     � 

27. I am satisfied with the payment/salary for my work 
�     �     �     �     � 

28. Materials provided by suppliers were on time 
�     �     �     �     � 

29. Materials provided by suppliers were sufficient 
during the construction project �     �     �     �     � 

30. The weather conditions sometimes impacted the 
completion of my work. �     �     �     �     � 

31. The hazardous waste was a by-product of my work.  
�     �     �     �     � 

32. The nearby streams were impacted by the 
construction. �     �     �     �     � 

33. The nearby ground was impacted by the 
construction �     �     �     �     � 

 


