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Abstract 

The Tier 1 contractors operating in the Australian marketplace have consistently failed to deliver their 

tendered financial targets on mega projects, which are defined as projects with contract values of more 

than $500m. Although these organisations have theoretically developed clear expertise in delivery, 

employed the best leaders, remunerated at the upper end, been governed by executive high profile 

directors and developed infallible systems, there is a high risk that the financial results on future mega 

projects will continue to erode shareholder value. 

The aims of this study were to quantify the scale and impact of financial failures in the industry and then 

develop a method of improving the management of mega projects. To achieve this, the research examined 

the performance of 91 current and completed projects in Australia since 2000. The data used for the 

research was collected from the following categories of projects: 

• 28 completed mega projects from 2000–2015 

• 22 current mega projects from 2015–2020 

• 24 completed minor projects from 2010–2016 

• 17 other projects from 2011–2015 that were used to test the model hypothesis. 

The large number of projects sampled, the 20-year time span of the sample and access to unpublished 

industry data enabled this research to break new ground in the study of contractors’ financial 

performance. Analysis of the results from the mega projects studied indicates that on average, each 

completed project has posted a loss of 16%. This suggests that each project destroys its original 9% profit 

margin plus a further deterioration of 7%. In dollar terms, this represents a loss of $215m on an average 

project size of $1.32b. This equates to a $6b loss from corporate balance sheets between 2000 and 2015. 

The causes of project financial failure have been extensively studied in the published literature. Many of 

them are technical in nature and can therefore be easily understood and quantified. Examples of technical 

causes are inappropriate risk transfer, inclement weather, latent conditions, industrial relations, scope 

growth and the like. However, contractors tend to regard their own lessons learned from project failures 

as valuable intellectual property and seldom share this knowledge externally to benefit the wider 

construction industry. 

To develop a deeper understanding of the industry and search for potential solutions, the research 

explored the personal experiences of over 100 project leaders with experience of delivering mega 

projects. While the interviews with these project leaders confirmed that financial failure is indeed a real 

problem in the industry and that technical causes contribute to it, leadership and people factors emerged 

as being equally relevant when determining the causes of mega project failure. Although the technical 

aspects of a project can and do reduce project profitability, losses caused by human behaviours are very 

significant. 
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To study this hypothesis, a new and original model of personnel selection (the ‘A+ model’) was 

developed and tested on a series of infrastructure projects ranging over a period of five years. The model 

is designed to provide a set of tools that executives can use to select project leaders and build project 

teams that have the skills and knowledge to eliminate the technical causes of financial failure. The 

correlation between the model outputs and the financial outcomes from the projects studied provides 

confidence that it can be used to structure and maintain teams that will deliver outstanding performance 

against all key result areas on a project, not just financial performance. 

The model is robust, simple to use and can be successfully applied to a diversity of project locations, 

types and sizes, ranging from $10m to over $500m in value across the road, rail, social and water 

infrastructure sectors. The results achieved by the model are exceptional and provide the theoretical basis 

for unlocking the key to mega project delivery. 
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Preface 

The motivation for this research started in March 2008 when I attended the Advanced Management 

Program at the Harvard Business School. During the program, I was fortunate to meet Meg Whitman and 

hear her recount her experiences as President and CEO of eBay from 1998 to 2008. Her clear message 

was that when she commenced at eBay with only 30 employees and $US4m in annual revenue, each and 

every employee had to be an A+ person if she was going to realise her vision for the company. She went 

on to build eBay into an internationally successful business with 15,000 employees and over $US8b in 

annual revenue. In 2014, Forbes Magazine named Whitman as 20th in its list of the 100 most powerful 

women in the world. 

My encounter with Whitman prompted me to change my view of how an organisation should be staffed. 

Instead of having a mix of A, B and C people, I decided that in future I would strive to attract and retain 

only star performers in any business that I managed. To do this would mean ensuring that all roles with an 

influence on financial performance were filled by people who had proven themselves at A+ level. 

To prove my hypothesis that this approach would make a significant difference not just to my business 

but also to the wider contracting industry, I started to look into the financial outcomes of Australian mega 

projects. As an executive with 25 years’ experience in the industry and having held leadership positions 

in Tier 1 construction contractors, I realised that I could bring to this study a unique insight into how 

mega projects are managed and the ability to collect confidential project data that was beyond the scope 

of most academic research. I feel privileged to have been able to test my theories on real projects from 

start to finish and to have brought such a rich story to light. 

In the course of this research, two refereed conference papers have been produced and these are 

reproduced in Appendix A: 

Chapter 2 has in part been presented in: 

Ryan, P. and Duffield, C. (2014). ‘Failure of recent major infrastructure projects: an operational 

perspective’, paper presented to the Mastering Complex Projects Conference, Engineers Australia, 

Melbourne, 27 Nov. 2014 

Chapter 4 has in part been presented in: 

Ryan, P. and Duffield, C. (2017). ‘Contractor performance on mega projects – avoiding the pitfalls’, 

paper presented to the Engineering Project Organisation Conference, Stanford University, Lake 

Tahoe, CA, 7 Jun. 2017 
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Two further articles for refereed journals are in preparation: 

Chapter 5 is in part planned to be published in: 

Ryan, P. and Duffield, C. (in preparation) ‘An insight into corporate leaders’ thoughts on delivering 

mega projects’. 

Chapter 6 is in part planned to be published in: 

Ryan, P. and Duffield, C. (in preparation). ‘A proven technique to select the right teams to deliver 

mega project success’. 
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CHAPTER 1  INTRODUCTION 

1.1 BACKGROUND TO THIS RESEARCH 

The Australian infrastructure sector has experienced a considerable boom in mega projects since 2000. 

As Figure 1.1 shows, the largest single project constructed in 1990 was worth $50m. By 2000, this had 

grown to $500m and in 2017 it was in the order of $8b, an increase of 1,500%. 

Figure 1.1 Value of the largest infrastructure project tendered in Australia, 1990–2017 

The principal contractors for these projects have not been as successful financially as they are when 

delivering contracts in their traditional range of $50m–$250m. In fact, there is reliable evidence to show 

that contractors operating in the Australian marketplace have consistently failed to deliver their tendered 

financial targets on the majority of mega projects since 2000. Now that the Australian infrastructure 

sector has grown and evolved to become one of the world’s most sophisticated markets, there is a 

pressing need to understand the problem of these continuing financial failures from the contractor’s 

perspective. 

Although contractors have theoretically developed expertise in delivery, been governed by astute 

directors, employed the best leaders, paid top salaries, and developed robust risk management systems, 

the industry has delivered disastrous financial outcomes and their results on mega projects continue to 
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erode shareholder value. The risk of financial failure on mega projects is more significant than is 

generally realised and will continue to increase unless some form of corrective action is taken. 

Contractors operating in this environment have developed a culture of promoting successes rather than 

failures. Although the lessons learned from failures are documented and distributed internally within 

contracting organisations, financial failures occur repeatedly on mega projects. The existence of failures 

is generally internalised to avoid negative impact from the media, the stock exchange (if publicly listed) 

and shareholders. In other words, lessons learned are held closely by senior project leaders and are 

generally not openly distributed internally. Intellectual property associated with such learnings is rarely 

shared externally to benefit the wider industry. 

1.1.1 Definition of a Mega Project 

The term 'mega' is used to describe projects greater than $500m in value. This value is defined as the final 

accounted revenue for the project on the contractor's balance sheet. It is the sum of direct costs, 

overheads, indirect costs and profit at the completion of the works. 

Projects of this value are generally awarded to Tier 1 engineering and construction contractors. For the 

purposes of this research, Tier 1 contractors are those with annual average revenues greater than $1b. 

These contractors operate mainly, but not exclusively, in the infrastructure sector which encompasses the 

four main project types studied in this research, namely road, rail, social infrastructure and water 

infrastructure projects. 

Examples of Tier 1 contractors with a long history of operating in Australia are CPB (formerly Leighton) 

Contractors, John Holland Group (acquired by China Communications Construction Company in 

December 2014), Thiess (merged with Leighton Contractors in September 2014) and Lend Lease 

(incorporating Abigroup and Baulderstone which were acquired by Lend Lease in March 2011 and 

subsequently merged with the Lend Lease brand in June 2013). Profiles of these companies are provided 

in Chapter 2. 

1.1.2 Failure versus Success 

Other than safety, the principal indicator of project success from a contractor's perspective is profit. The 

term profit is also synonymous with margin. A project is regarded as successful if it returns a profit that is 

equal to or more than the forecast in the tender estimate; conversely, it is regarded as a failure if it returns 

less than the forecast in the tender estimate. 

The financial outcome of infrastructure projects is dependent on activities in both the planning and 

construction phases of project delivery. This research has examined both areas and weighted them equally 

in terms of financial importance. 
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The literature review for this research has considered project outcomes from the perspective of both the 

contractor and the client. The aim of the review has been to establish a balanced viewpoint in terms of 

defining failure and success. 

1.1.3 Procurement Models 

Each procurement model has a distinct set of risks that can significantly influence project failure. The risk 

allocations associated with each model are extremely relevant and understanding them allows the 

research to be narrowed considerably. The following six procurement models are frequently employed on 

infrastructure projects in Australia: 

• Alliance 

• Public private partnership (PPP) 

• Design & construct 

• Managing contractor 

• Construction management 

• Construct only. 

The mega projects awarded since 2000 in Australia have generally been delivered using alliancing, public 

private partnerships and design & construct models. They are the focus of the literature review for this 

reason. The procurement model was one of the selection criteria used to create the sample of projects for 

detailed analysis and this is described in more detail in Chapter 3. 

1.2 RESEARCH AIM AND OBJECTIVES 

1.2.1 Aim 

The aim of this research is to ‘unlock the key to mega project delivery’; that is, to discover a new way of 

improving the financial performance of mega projects. 

The research is based on the hypothesis that the risk of financial failure when delivering mega projects in 

Australia will increase as projects become larger and more complex, and that this risk can be significantly 

reduced if each role on a project is filled by the best person for the job at every stage of the project's life 

cycle. The approach to achieving this will involve the development and testing of a new and original 

model of personnel selection (the ‘A+ model’) to measure and monitor the performance of people 

working on a project in a holistic way. 

The research is also designed to study the range of possible causes and effects of financial failure on 

mega projects and examine whether the lessons learned can be applied to future project procurement. If 

so, the outcomes of the research can inform government and regulatory authorities in deciding where to 
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focus their efforts and reform, and whether this ought to include a focus on the impact of procurement 

and risk transfer on contractors’ costs and profitability in so far as these costs affect public and private 

sector clients in Australia. This has real relevance to the industry given the accelerating rise in individual 

project values and complexity since 2000. 

1.2.2 Objectives and Research Question 

The research is primarily organised around a set of research objectives rather than specific questions.  

However, to improve the overall coherence of the thesis, the following research question has been 

provided: 

The Australian infrastructure market is increasingly using megaprojects as well as PPPs and D&C 

delivery methods on such projects; contractor financial performance in these settings is alarmingly poor. 

Hence, sustainment of a healthy set of domestic contractors requires changes in the market; aside from 

shifts in client policies and practices, what can contractors do to improve their performance? 

Within the overall framework of the research there are also a number of specific objectives. These are to: 

1. Research both Australian and international literature sources to identify trends and shortcomings in 

relation to mega project failure 

2. Ensure that the research is focused on industry sectors that significantly impact the broader 

economic environment 

3. Expand the current body of knowledge to reflect the contractor’s perspective as opposed to that of 

clients 

4. Review trends in the construction industry that have resulted in significant consolidation of Tier 1 

contractors since 2000 

5. Consider the typical procurement models available for delivering mega projects and investigate 

those where financial failures generally occur 

6. Investigate the trends in risk transfer from client to contractor and how this affects the sustainability 

of Australian Tier 1 contractors 

7. Through the collection of sensitive and confidential project results, calculate the actual final 

profitability of selected mega projects delivered in Australia since 2000 

8. Utilising a selective case study approach, investigate and document the key lessons learned from 

delivering Australia's largest infrastructure projects 

9. Interview leaders with direct profit and loss accountability on Australia's largest infrastructure 

projects to ascertain the key factors that contribute to project success or failure 
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10. Test the technical, commercial and behavioural elements of mega project delivery and how the 

outcomes can impact the financial performance of project delivery 

11. Develop and test a model on live projects that can significantly increase the likelihood of financial 

success when delivering infrastructure projects 

12. Develop research that can be used broadly across a range of market sectors and not contained 

simply to mega projects delivered in Australia. 

1.3 SIGNIFICANCE OF THE RESEARCH 

The benefits of developing a model that contractors can use to improve project financial performance are 

not limited to the companies involved, but also extend to the construction industry and the wider 

community. By implementing the A+ model developed in this research, it is estimated that 70% of 

projects could achieve their ‘green sheet’ or budgeted profit margin and a typical $1b mega project could 

realise a $150m improvement in profit. 

Improved project financial performance also has the potential to deliver several other benefits, for 

example: 

• More Tier 1 contractors should be available and willing to tender on mega projects, which should 

increase the level of market competition. 

• Contractors’ improved understanding and estimation of risks on mega projects should result in lower 

tender prices. 

• A typical Australian Tier 1 contractor employs at least 10,000 direct and indirect (subcontract) people 

on its projects. In addition to these people, numerous suppliers and consultants are required to deliver 

each project. The continuing profitability of major contractors contributes to financial security and 

stability for companies in the downstream supply chain. 

• There should be fewer instances of clients having to find a replacement head contractor to complete 

the project in the event of insolvency of the original contractor. Such events usually put adverse 

pressure on the project’s program, quality and budget. 

• Shareholder returns should improve. 

• Contractors should find it easier to fund and maintain better working conditions for their staff, higher 

standards of safety and environmental compliance, and improved levels of community engagement. 

These potential outcomes confirm the importance of the research and the benefits that could be created 

for the industry if project financial performance can be improved. 
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1.4 RELEVANCE TO PREVIOUS RESEARCH 

The quality of research into the performance of the construction industry depends very much on the 

availability of reliable financial data at both company and project level. It is difficult to obtain reliable 

financial results from past and current mega projects, largely because of the sensitive and confidential 

nature of the commercial data held by contractors. This challenge creates a significant gap in the 

published literature and limits the scope of learnings available to the industry. This observation is 

supported by Duffield (2008) who noted that previous studies suffered from a difficulty in obtaining 

sufficient data, partly due to the lack of cost information and the commercial-in-confidence nature of the 

actual project data. 

The author of this thesis has had a career that has spanned 25 years, including executive positions in one 

of Australia's largest and most experienced Tier 1 contractors. This combination of personal industry 

experience is supported by actual project data and personal conversations with the senior executives who 

have delivered most of the mega projects studied as part of this research. The cooperation of these 

executives enabled invaluable open-book access to confidential data for the explicit purposes of this 

research. As a result, the research has largely overcome the handicap of data access and enabled a 

significant contribution to the body of knowledge on the subject of project financial performance. 

This thesis addresses criticisms of previous studies by being transparent in its project sampling methods, 

by ensuring that the sample of projects is representative of current experience and by ensuring that the 

data is obtained directly from the sources, namely the contractors themselves. 

1.5 RESEARCH METHODS 

The research methods adopted comprised a review of the literature, followed by collection and analysis of 

project data, case study research, focus groups and interviews with senior industry executives. These 

provided the basis for development and testing of a personnel selection model for mega projects. The way 

in which these research methods were applied is summarised below and explained in more detail in 

Chapter 3. 

The literature review (Chapter 2) was designed to explore how mega projects are delivered and how 

existing theories on the subject of project financial failure are related to each other. The review examined 

data related to a wide diversity of procurement methods and used a balance of both Australian and 

international sources to maximise the utility of the research. Information on projects delivered through 

PPP, design & construct and alliance contracts was studied in detail because these are the predominant 

forms of procurement for mega projects in Australia. 

A combination of personal knowledge and informal conversations with industry leaders yielded a wealth 

of real financial data from confidential contractor sources. This allowed the actual final profitability of all 

the mega projects delivered in Australia in the road, rail, water and social infrastructure sectors since 
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2000 to be calculated and analysed in Chapter 4. Five mega projects were selected for further 

investigation using a case study format to discover any lessons learned that might contribute to the 

findings of the research. 

Focus group sessions were conducted with a combination of contractor and client executives to narrow 

down the areas of interest for the interviews. Project leaders with direct profit and loss accountability on 

Australia's largest infrastructure projects were interviewed to validate or disprove the results of both the 

literature review and the financial data (Chapter 5). The results from the interviews also provided the 

material for the construction of a project delivery maturity model. This model identified five stages of 

maturity between ‘business as usual’ and best practice for the key factors that influence project financial 

performance. 

From the project delivery model, a project leadership maturity model was developed to help understand 

how individual performance relates to project performance. These allowed a new type of personnel 

selection model to be developed and tested on live projects in the Australian construction industry 

between 2011 and 2016. The results revealed a significant correlation between the model outputs and 

project financial performance (Chapter 6). A number of lessons learned from operating the model are 

documented and discussed in this chapter. 

During the progress of the research, the study outcomes were regularly shared through seminars and 

conferences. At the time of submitting this thesis, four papers had either been presented at international 

conferences or were in preparation. 

1.6 THESIS STRUCTURE 

This thesis comprises nine chapters and seven appendices: 

Chapter 1 provides an introduction and the justification for the research topic. It states the objectives and 

aims of the thesis, and explains why it is relevant to previous research. 

Chapter 2 presents a comprehensive literature review, comparing procurement models and exploring 

project failures from a variety of commercial, technical and human perspectives. 

Chapter 3 outlines the research method, which is designed to achieve the aim of the thesis and fill the 

information gaps identified by the literature review. 

Chapter 4 analyses data collected on the financial performance of mega projects and provides project 

summaries of a selection of these projects. 

Chapter 5 presents the results of a series of interviews and focus groups with construction industry 

leaders. 
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Chapter 6 outlines the development and testing of the A+ model, which is a predictive model of leader 

and team selection designed to improve the financial performance of infrastructure projects. 

Chapter 7 discusses the learnings from the literature review, data analysis, project summaries and 

interviews. 

Chapter 8 summarises the conclusions of the study, explains how its objectives have been achieved and 

suggests some directions for future research. 

Chapter 9 contains a bibliography of the sources cited in the thesis and other literature relevant to this 

research. 

Appendix A includes copies of papers in which parts of this research have been previously published. 

Appendix B contains Australian construction market estimates and forecasts additional to those 

introduced in Chapter 2. 

Appendix C contains examples of typical risk classifications and a summary of legal risks on engineering 

and construction projects. 

Appendix D provides samples of typical financial reports used by Tier 1 contractors. 

Appendix E provides the data that is presented in anonymised form in Chapter 4. It also lists all the 

projects that were considered in creating the sample of projects for evaluation. This appendix is 

confidential and is provided for examination purposes only. 

Appendix F provides the consent forms obtained from the interviewees and a copy of the interview 

template. 

Appendix G provides the summary notes from the focus group described in Chapter 5. 
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CHAPTER 2  ANALYSIS OF MEGA PROJECT DELIVERY IN AUSTRALIA 

2.1 INTRODUCTION 

The purposes of the literature review were to establish a context for this research, to survey the work of 

previous researchers and to confirm that this research would not replicate any previous studies. The 

literature review was also designed to inform an understanding of how mega projects are delivered and 

how existing theories on the subject of project financial failure are related to each other. 

The initial literature review identified over 1,000 published and unpublished sources relevant to this 

research. This chapter draws on over 250 of these sources to analyse why and how mega projects fail. 

Information on projects delivered through PPP, design & construct or alliance contracts was studied in 

greater detail because these are the predominant forms of procurement for mega projects in Australia. To 

maximise the utility of the research, the review sought to examine data related to a wide diversity of 

procurement methods and provide a balance of both Australian and international sources. 

The literature review is structured around the following six subject categories. These categories were 

chosen because they most closely relate to the objectives established for this research (Section 1.2): 

• The infrastructure market in Australia, including its overall size, market segmentation, geographical 

distribution, historical growth, future forecasts, market share of Tier 1 companies, competitive 

pressures and consolidation. 

• Procurement methods, including an overview of construct only, design & construct, construction 

management, PPP and alliance contracts. The literature on PPPs is discussed in some detail to 

examine the divergent views between clients and contractors on the advantages and disadvantages of 

this procurement method. 

• Relationships between clients and contractors, including the influence of collaborative contract 

models and the importance of project governance. 

• Technical factors, which make up the bulk of the literature surveyed. These are the specific factors 

that need to be managed by both clients and contractors in the delivery of a mega project. Examples of 

these are risk, cost, time, design, rework, industrial relations and legal issues. 

• People factors, including team selection, leadership and the psychology of complex projects. 

• Optimism bias, its causes and effects, including the related phenomena of anchoring and strategic 

misrepresentation. 

Within each category, each source was reviewed by examining its relevance to the topic, study 

methodology and key findings. The review also looked at potential weaknesses in the method of 

investigation and/or limitations in the results, and tried to discover whether any subsequent research had 
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addressed these problems. These steps were then repeated for every source. During this stage a small 

number of sources were found not to have sufficient relevance to the topic and were excluded. 

In critically reviewing the literature, the approach described by Machi and McEvoy (2009) was followed, 

namely the development of an argument of discovery (findings that present the current state of 

knowledge) in parallel with an argument of advocacy (a critique of the knowledge to find answers to the 

research topic). This allowed possible themes and connections to emerge from the literature and 

suggested further lines of investigation. Some of the topic categories listed above were also modified as a 

result. Finally the notes from the review were organised and synthesised to create an overall account of 

the current state of the literature. 

2.1.1 Mega Projects 

While this chapter discusses a wide range of project types and sizes, its particular focus of interest is 

mega projects. For the purposes of this research, a mega project is simply defined as one that is greater 

than $500m in value (Section 1.1). However, there is no universal definition in the literature. Other 

sources give broader definitions, for example Fayek et al. (2006) who say that a mega project is ‘a 

construction project, or aggregate of such projects, characterized by magnified cost, extreme complexity, 

increased risk, lofty ideals, and high visibility, in a combination that represents a significant challenge to 

the stakeholders, a significant impact to the community, and pushes the limits of construction 

experience’. 

Either arising from a specific need or as a stimulus during economic crisis, mega projects play a very 

important role in any economy. With the increase of investment complexity and the need to upgrade 

systems that are non-existent, overused, outdated or inefficient, mega projects have become necessary and 

the norm in the 21st century (Flyvbjerg et al. 2009). 

The definitions and reasons for the failure of mega projects have been discussed and investigated for as 

long as such projects have existed (Flyvbjerg et al. 2003). Flyvbjerg (2007b) advances the case for 

studying the causes of failure, saying that mega projects continue to planned with ill-defined performance 

strategies and measures. That mega projects perform poorly in relation to their financial objectives is 

widely accepted knowledge in the industry, yet the reasons for it are not well understood. 

A particular aspect relevant to the study of mega projects is that contractors and clients have very 

different perspectives when it comes to studying the economics of the construction industry, the operation 

of the infrastructure market and the transfer of risk in contracts. For this reason, it is necessary to look at 

the background behind these two different viewpoints. 

2.1.2 Client Perspectives 

Australia has nearly 600 different local, State and territory governments that, together with the 

Commonwealth Government, fund and plan infrastructure. According to Infrastructure Australia (2013a), 



Chapter 2 Analysis of Mega Project Delivery in Australia 

11 

this multitude of players makes for slow infrastructure development slow and high delivery risks, which 

constrain productivity and make Australian projects less attractive for potential investors. 

The official report of the Productivity Commission’s inquiry into public infrastructure (2014) provides 

the best insight into the government perspective. It identifies several issues that influence government 

decision making about infrastructure, including: 

• The competitive nature of proposals and opportunities for political and financial gain or loss 

• The long-lived nature of the assets 

• The need to plan for provision well in advance, which can involve restricting other land uses for many 

years 

• Changes over time in industry structure, population size and density across and within regions that can 

be difficult to predict 

• Differences across the various types of infrastructure 

• The presence of market failures, especially externalities and natural monopolies 

• The need to address efficiency, productivity and social objectives 

• Performance issues, as illustrated in benchmarking reports (e.g. Duffield 2008 and Duffield 2009) 

which demonstrate that governments prefer PPPs because they transfer more risk to the contractor. 

The economic significance of infrastructure construction has been emphasised by the former Federal 

Treasurer Joe Hockey, who is on record as saying that ‘efficient public infrastructure plays a key role in a 

competitive and productive economy and the ongoing funding and financing of infrastructure 

development in Australia is therefore of critical importance’ (Productivity Commission 2014). 

Similarly, the Commonwealth Government has declared that there is a need to ‘get the delivery of such 

infrastructure right’ (Department of Infrastructure and Transport 2010). Noting that cost overruns can run 

into hundreds of millions of dollars, the Department also expressed concern that poorly specified projects 

can fail to meet the objectives set out for the investment. 

Improving infrastructure delivery has been a priority for governments and government agencies across 

Australia for at least 20 years. With stakeholders demanding greater transparency and placing additional 

scrutiny on infrastructure decisions, governments have expressed a desire to ensure that investment 

outcomes do not fall short of their expectations (Department of Infrastructure and Transport 2010). 

Meanwhile, governments continue to claim that the delivery of mega projects is improving over time, yet 

this research shows that the opposite is true. 
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2.1.3 Contractor Perspectives 

The construction industry, through the products that it creates, its size, and its ability to create 

employment, influences an economy’s gross domestic product (GDP) more than any other service 

industry. For example, an increase of 10% in the Australian construction industry’s efficiency would 

improve the economy’s service industry contribution to GDP by over 2.5% (Love and Irani 2004). There 

are approximately 158,000 construction firms in Australia, although an overwhelming majority of these 

are micro-businesses, employing an average of only 2.3 people. Approximately 94% of businesses in this 

sector employ fewer than five people and only 800 firms (less than 1%) employ more than 20 people. 

Fewer than 5% of firms account for 90% of the industry’s total output, yet they provide employment for 

9% of the total Australian workforce. 

The five largest companies operating in the Australian construction sector are Lend Lease Group, Cimic 

(formerly Leighton Holdings), Brookfield Multiplex, Laing O’Rourke and John Holland. Brookfield 

Multiplex has historically been involved in infrastructure projects but it now operates almost exclusively 

in the building sector. The three next largest companies in the infrastructure sector are Downer EDI 

Works, BMD and Fulton Hogan (HIA-Cordell 2015). Section 2.2.6 profiles the largest of these 

companies in more detail. 

Compared with the volume of literature describing mega project delivery from the client’s perspective, 

the available documentation that reflects the contractor’s viewpoint is quite small. Correcting this 

imbalance is the reason why this research focuses on the opinions and experiences of project leaders and 

executives in the contracting industry, as studied in Chapter 5. From the contractor’s perspective, the 

issues that concern the industry are the: 

• Low profit margins on projects 

• Inequality of risk transfer from the client to the contractor 

• High cost of bidding 

• Diversity of procurement models 

• Complexity of layers of government and organisations that it has to work with 

• Cyclical nature of the industry 

• Long project pipelines (i.e. length of time between the public announcement of a project and when 

bids are sought) 

• Effects of regulation and red tape on productivity and efficiency. 
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2.2 THE AUSTRALIAN INFRASTRUCTURE MARKET 

2.2.1 Introduction 

To understand the context in which mega projects are delivered and further our knowledge of how to 

avoid failure on mega projects, it is necessary to begin by studying the nature of the infrastructure market 

in Australia. Given that the pipeline of future infrastructure projects in Australia is valued at over $80b 

(Infrastructure Australia 2013a) and that at least half of this value is in mega projects, the results of this 

research have the potential to realise significant benefits for all participants in the industry. 

2.2.2 Market Size 

Between 2001 and 2015, Australian infrastructure construction activity more than doubled in value, 

mainly due to sharp increases in the construction of transport, water and energy infrastructure. Although 

the value of transport construction has decreased since 2013–2014, overall infrastructure activity has 

remained high, with A$23b in engineering and construction activity occurring in 2014–2015 (BITRE 

2016). 

According to the Productivity Commission (2014), the money spent on public sector construction projects 

has been equivalent to more than 2% of GDP since 2008. Much of this has involved roads, subdivisions, 

bridges and electricity infrastructure. There has also been a significant amount of investment in social 

infrastructure such as hospitals. 

Estimates of future expenditure on infrastructure are significantly more variable, ranging from an estimate 

made in 2014 of $80b (Infrastructure Australia 2013a) to an older assessment indicating an overall project 

pipeline of approximately $400b for the period between 2010 and 2020 (IPA 2007). The Australian data 

is mirrored by international estimates which suggest an unprecedented worldwide demand for new public 

infrastructure. McKinsey (2013), for example, argues the world will need to spend $57tn on new 

infrastructure projects to keep up with the projected growth of GDP until 2030. 

2.2.3 Market Segmentation 

By far the largest source of revenue generated in the Australian construction industry comes from 

engineering construction in the resources sector, which accounted for an estimated 46.3% of the total 

revenue of $327b in 2014–2015 (Kelly 2014b). Since then, this sector has contracted as the global 

demand for resources has declined and major developments have reached completion. The second largest 

sector is the residential building market, with 23.3% of total revenue, and public engineering construction 

(mainly roads, rail and telecommunications) is third with 14%. 
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Although there is no aggregate data for roads, rail, water and social infrastructure that shows the relative 

proportions of public and private sector investment, an indication can be gained by looking at the 

percentage of publicly funded road infrastructure in Australia. In 2014–2015 this accounted for about 

72.3% of the total value of road and bridge funding and averaged 71.0% for the five years through 2013–

2014 (Kelly 2014d). 

2.2.4 Market Forecasts 

Figure 2.1 and Figure 2.2 are forecasts made by BIS Shrapnel (2016) which show the pipeline of road and 

rail projects respectively valued at $1b and over between 2003 and 2025. These show that the volume of 

work that will be delivered by the time of the next peak in 2019 will be higher than the previous two 

peaks in 2009 and 2011. 

Figure 2.1 Major road projects (2006-2021) 
Source: BIS Shrapnel 2016 
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Figure 2.2 Major rail projects (2007-2021) 
Source: BIS Shrapnel 2016 

These forecasts confirm that this research covers 90% of the projects identified by BIS-Shrapnel and 

therefore are a representative sample for study purposes. Further literature sources covering market size, 

segmentation and growth forecasts are referenced in Appendix B. Figure 2.3 overleaf shows a map of 79 

proposed projects that were submitted for inclusion on Infrastructure Australia’s priority list in 2013 

(Infrastructure Australia 2013a). By 2017, most of these projects had already commenced or were likely 

to commence in the future. The number and size of these planned projects are a salutary reminder of the 

magnitude of risk for the contractors involved, as this research suggests that 80% of these projects will 

end in financial failure if no action is taken to mitigate the trend. 

2.2.5 Competition 

In 2008, when the Commonwealth Government announced the $20b Building Australia Fund, 

governments and public sector clients widely believed that their main problem in providing value for 

money in infrastructure delivery was caused by a lack of construction capacity, competition and finance 

in the major infrastructure sector. With the majority of infrastructure contractors in Australia being local 

companies, the federal minister responsible for infrastructure at the time was reported as saying ‘The 

world’s biggest construction companies need to be attracted to Australia to cut the costs of building 

infrastructure’ (Bridge and Bianchi 2014). Since then, nothing much has changed to dispel this 

perception. 
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Figure 2.3 Infrastructure priority list 2012–2013 
Source: Infrastructure Australia 2013a 
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Bridge and Bianchi (2014) studied constraints relating to construction capacity, competition and finance 

in the procurement of major public infrastructure. Their research was undertaken in two parts: an 

investigation of the potential of procurement policies and practices to increase construction capacity and 

competition; and an investigation of ways of improving the availability and affordability of private 

finance for infrastructure. They suggest that there is a significant disconnect between client and contractor 

perceptions of how the market operates, especially when clients are concerned about the level of 

competition. From this, they conclude that there is significant room for increasing competition through 

the reform of a wide range of institutional, governance and procurement policies and practices, and the 

creation of more confidence in published pipelines. 

These views are evidently biased toward client perceptions. As this research demonstrates, competition 

between major contractors since 2008 has had the effect of forcing consolidation in the number of 

players, which is a sign of reducing margins rather than excessive profits. When it comes to price, the 

clients are demonstrably receiving value for money. 

Bridge and Bianchi (2014) also looked at the effect of national culture on perceptions of the attractiveness 

of public sector transport infrastructure projects in Australia. They state that: 

‘If government wishes to attract new entrants from our region (such as Japan and China) into the 

National Prequalification System, then it needs to intensify efforts to reform transaction cost-

related issues that generate risk (including high bidding costs) and to improve contractors’ 

perceived project returns (without necessarily increasing prices, however).’ 

This appears to be a more mature statement, although it is still from a client perspective. However, it still 

uses words like ‘perceptions’ and ‘perceived project returns’ which do not correspond with the actual 

project results that contractors are achieving in the Australian market. Bridge and Bianchi showed that 

governments are aware of the problem of financial failure on mega projects, but are not yet really sure 

what to do with the information. It is almost as if they do not want to believe that it occurs. 

Of the world’s largest 225 multinational contractors, only two (Cimic and Lend Lease) are based in 

Australia. This has encouraged the Australian Government to believe that there should be more 

multinational contractors operating in the market. It has been supported in this view by the Productivity 

Commission’s report on costs, competitiveness and productivity in the provision of national economic 

infrastructure (Productivity Commission 2014). 

The Productivity Commission (2014) estimated that Cimic (then known as Leighton Holdings) and Lend 

Lease were involved in just over 60% of major infrastructure projects by value in 2008 and that 

international contractors were involved in just over 18% of infrastructure projects costing more than 

$50m. 
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Infrastructure Australia (2013a) notes that limited presence of the world’s largest contractors in Australia 

has existed for some time and governments believe that this contributes to high construction costs in 

Australia. Subsequently, the Productivity Commission (2014) made a more up to date assessment, 

remarking that while there are some barriers to new firms entering the market, international contractors, 

primarily from a depressed European market, were becoming increasingly active in Australia, placing 

competitive pressure on the incumbents. 

Another way of looking at how international contractors are faring in Australia is to examine their 

participation in the National Prequalification System (NPS). Bridge and Bianchi (2014) found that the 

world’s largest international contractors headquartered in China, Japan, Spain and USA (which 

collectively account for more than half of the world’s largest contractors) were poorly represented in bids 

for new public sector transport infrastructure projects in Australia through the NPS. The results of their 

research are shown in Table 2.1. 

Table 2.1 World’s largest multinational contractors and Australia’s National Prequalification 
System  

No. Country No of firms whose transportation industry revenue is greater than 
US$1b (n=46)  

1  China  9  

2  Japan  6  

3  Spain  6 (2 are listed as prequalified road, bridge contractors in Australia’s 
NPS, 2012)  

4  USA  4 (One was listed in Australia’s NPS, 2010) 25 (around 60% of top 50 
global civil contractors)  

5  France  3  

6  Austria  2  

7  Brazil  2  

8  Germany  2  

9  Greece  2  

10  Italy  2 (among these one listed in Australia’s NPS, 2012)  

11  Korea  2  

12  UK  2  

13  India  1  

14  Luxembourg  1  

15  Netherland  1  

16  Sweden  1 

Source: Bridge and Bianchi 2014 

Bridge and Bianchi (2014) suggest a number of approaches to improve government procurement models 

and overcome the reluctance of multinational contractors to participate in the Australian market. One 
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approach would be to have a single contract for mega projects, which could increase the potential for 

attracting new entrants. However, this approach could have a number of disadvantages, including 

insufficient expressions of interest, oligopoly pricing constraints, interrelated consortia, short-term or 

project-specific new entrants in a consortium, and the need for government concessions to mitigate 

perceptions of risk and improve perceptions of return. All of these outcomes would be worsened if a 

number of mega projects were brought to market at around the same time. This single-contract approach 

is also more likely to generate a win-lose outcome: that is, local contractors winning at the cost of 

undermining long term prospects for new entrants, or vice versa. 

A better approach would be to split mega-projects into smaller, more manageable contracts. Bridge and 

Bianchi (2014) found that the number of expressions of interest for projects over $1b in value declines 

sharply as shown in Figure 2.4 (although there have been some significant exceptions since Bridge and 

Bianchi published their data, such as the $6b Melbourne Metro project which received 17 registrations of 

interest in 2015). Bridge and Bianchi suggest that multiple contracts would be the optimal solution for a 

project that exceeds the range of $1.5b to $2b. 

Figure 2.4 EOIs in major health and road projects 2005–2010 
Source: Bridge and Bianchi 2014 

Mega projects that exceed $2b are likely to be technologically very complex, such as a major bored 

tunnel in an urban area. A more practical upper range for mega projects that can delivered as a single 

contract is between $500m and $800m. Tier 2 and Tier 3 local contractors and new entrants usually find 
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that most projects between $50m and $500m are attractive in terms of a head contractor role. Bridge and 

Bianchi (2014) say that splitting projects up into contracts of this size would create an improved pipeline 

of contracts for local contractors and new entrants to Australia and, more significantly, a win-win 

scenario arising from more and more widely distributed contracts to deliver mega projects. 

Although Bridge and Bianchi arrive at this conclusion from a competitive perspective instead of looking 

at the ability of contractors to make money, their conclusion supports the research in this thesis which 

supports breaking up mega projects into smaller $500m – $800m contracts. The Regional Rail Link 

Authority in Victoria has done this very successfully. Significantly, this would allow both clients and 

contractors to achieve mutual benefits. 

2.2.6 Tier 1 Contractor Profiles 

In order to fully comprehend the operation of the Australian construction market, it is necessary to have 

an understanding of the Tier 1 contractors that operate in this market. The following profiles are adapted 

from IBISWorld’s construction industry report (Kelly 2014b). According to the data presented in 

Chapter 4, these Tier 1 contractors have been involved in 86% of the completed mega projects studied in 

this research and are expected to be involved in at least 82% of the current mega projects to be delivered 

between 2016 and 2025. Involvement in this context means either being the head contractor for a project 

or a participant in a project joint venture. 

2.2.6.1 Cimic Group 

Cimic Group is one of Australia’s largest construction firms and one of the world’s largest contract 

mining companies. Originally founded in 1949, the company changed its name from Leighton Holdings 

to Cimic Group in April 2015. CPB Contractors is the core business around which the group’s 

construction operations are structured and was estimated to contribute more than 35% of parent company 

revenue in 2014–2015. CPB Contractors was rebranded from Leighton Contractors in January 2016. 

Cimic also formerly owned the John Holland Group, a major construction, rail and tunnelling business. In 

2000, Leighton Holdings bought a 70% stake in the company; this was increased to 99% in 2004 and 

100% in December 2007. In December 2014, Leighton Holdings sold John Holland to China 

Communications Construction for $1.15b. Thiess, Cimic’s contract mining business, was established as a 

general contractor in Queensland in 1934 and became a part of the Leighton Group in 1983. Thiess 

performed well during the mining boom and was estimated to make up more than 30% of its parent 

company’s revenue in 2014–2015. Cimic also operates internationally through Leighton Asia, which 

undertakes infrastructure and building projects. 

German builder and developer Hochtief AG had been the largest shareholder in Leighton Holdings since 

the late 1980s. In 2011, Hochtief was acquired by the Spanish construction group ACS. Subsequently, in 

March 2014, Hochtief made an offer to increase its stake in Leighton Holdings and increase its board 

representation. Through Hochtief, ACS currently holds a majority of shares in the company and has taken 
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additional board positions and installed new executive officers. Cimic is currently buying back shares on 

the Australian Stock Exchange, which has lifted Hochtief’s stake in the company to over 71%. It is 

speculated that ACS will ultimately move to full ownership of Hochtief and Cimic and delist both 

companies. 

Over the past ten years, Cimic recorded significant growth in group revenue but also sustained substantial 

operating losses. The company encountered significant problems due to its failure to deliver the Airport 

Link in Brisbane and the Victorian Desalination Plant on schedule. Company revenue declined between 

2014 and 2015 owing to the sale of John Holland and other discontinued operations. However, CPB 

Contractors has since secured major wins in rail and road projects, securing packages of the New M5 

Motorway and M4 East Motorway in Sydney, level crossing removals and the CityLink Tulla widening 

both in Victoria, the Torrens Road to River Torrens motorway in Adelaide, as well as gas field 

development and gas infrastructure work in Queensland. Over the five years to 2015, Cimic’s EBIT has 

ranged between a loss in 2010–2011 and a high of 7% in 2016. The loss in 2010–2011 reflects the losses 

on the Airport Link and Victorian Desalination Plant projects, adverse trading conditions in the building 

markets and the writing down of assets. Cimic is expected to increase profits and shareholder returns over 

the next five years as it benefits from more efficient operations as a result of its restructuring and its 

ability to secure large projects. 

2.2.6.2 Lend Lease Group 

Lend Lease Group was founded in Sydney in 1958 to provide finance for building group Civil & Civic. 

Lend Lease subsequently acquired Civil & Civic and expanded its operations across Australia, New 

Zealand and Europe. It has also acquired companies operating in the United Kingdom, Asia and the 

United States. Over the past 10 years, Lend Lease has been involved in mega projects such as Barangaroo 

South, one of Sydney’s largest CBD developments, valued at $6b. Lend Lease gained the engineering and 

construction firms Abigroup and Baulderstone through its 2011 acquisition of Valemus Australia 

(previously Bilfinger & Berger). Abigroup operated in the areas of general building, engineering, road 

construction, mining services, plant and equipment, rail, telecommunications and power, while 

Baulderstone provided general construction services for commercial and retail office facilities, defence, 

education, civil infrastructure, mining services, marine works and water infrastructure. 

Lend Lease Group revenue generated in the construction division is estimated to have climbed by an 

annualised 13.4% over the five years through 2014–2015, to total $5.13b. This strong growth reflects the 

Abigroup and Baulderstone acquisitions. The company’s performance has also been underpinned by its 

involvement in rapidly expanding infrastructure markets and major healthcare building projects. Lend 

Lease has recorded large profit margins, with the exception of 2008–2009. Overall group EBIT accounted 

for about 5% of revenue in 2015–2015.  

Over the next five years, Lend Lease Group is expected to maintain a high level of activity, with large 

ongoing projects and a number of projects still in the pipeline. The group is expected to be affected 
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slightly by the reduction of capital investment and construction in the mining division. Increased capital 

and wage costs, and lower profit margins in the mining division, are predicted to reduce foreign 

investment in resources. Lend Lease Group is expected to improve its market share over the next five 

years as it captures more major building and transport related contracts and shifts away from mining-

related and telecommunications infrastructure projects. 

2.2.6.3 Downer EDI 

Downer EDI was originally founded as Downer and Company Limited in 1933. The company was listed 

on the Australian Stock Exchange in 1998 and became Downer EDI Limited in 2001, following a merger 

with Evans Deakin Industries (EDI). Downer earns most of its revenue through non-building construction 

and is locally owned, with operations now extending to New Zealand. Downer has grown to be a large 

operator in the construction division, providing engineering and infrastructure management services to a 

variety of markets including minerals, metals, oil and gas, power, telecommunications and other utilities. 

The company has three divisions: Downer Infrastructure, Downer Mining and Downer Rail. Downer also 

owns a number of subsidiaries across Australia, New Zealand, China, the United Kingdom, South Africa, 

Singapore and the Pacific Islands. It has consolidated over the past 10 years, to increase market share and 

vertically integrate products. 

Downer has achieved strong revenue growth since the late 2000s, with the exception of 2009–2010, when 

the global financial crisis caused construction demand to stagnate. The recent downturn in the resources 

sector is estimated to have eroded construction revenue in recent years. Downer’s construction-specific 

revenue increased by an annualised 9.8% over the five years to 2015, to total $4.75b. Downer has 

performed well in the construction division over the past five years, reflecting the concentration of group 

activity in the rapidly expanding resources and transport infrastructure markets. Over the next five years, 

Downer is expected to increase its market share as it continues to consolidate its position through a 

number of acquisitions and increased organic growth. The company is likely to perform well despite 

somewhat anaemic demand, by winning large contracts. Profit margins are unlikely to increase during the 

period, but company results are still expected to remain strong as new contracts provide significant 

income. 

2.2.6.4 Brookfield Multiplex 

Brookfield Multiplex has been operating in the construction sector since 1962. Brookfield Asset 

Management purchased Multiplex in 2007, renaming it Brookfield Multiplex and delisting it from the 

Australian Stock Exchange. The company is actively involved in property development, construction, 

management services and infrastructure for the Australasian commercial, retail and residential markets. It 

also has offices in New Zealand, China, the United Arab Emirates and Hong Kong. Over the past five 

years, the company has provided services to major construction projects, including the Deloitte Centre in 

Auckland and the Melbourne Convention Centre. Other major projects include the Midwest Rail Joint 

Venture in Western Australia; the Hilton Hotel in Surfers Paradise; and Emirates Towers in Dubai. 
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Brookfield Multiplex is estimated to generate about half its total revenue from the Australian construction 

market, with the balance derived from activity in the property development and management markets and 

from overseas projects. 

Brookfield Multiplex’s division-related revenue increased by an annualised 5.6% over the five years to 

2015, about twice the nominal growth projected in division revenue (2.6% annualised). This is mainly 

due to restructuring in the late 2000s and the company’s focus on the apartment construction market. 

Brookfield Multiplex’s EBIT has fluctuated widely over the past five years, including major losses in the 

late 2000s. EBIT has ranged between 6.7% and 13.9% over the past four years. This is roughly in line 

with overall division profit margins and reflects the company’s operations in the lucrative but volatile 

apartment market. Over the next five years, Brookfield Multiplex is expected to record higher revenue 

and positive profit margins. However, the outlook is uncertain, and major contracts will be more difficult 

to win, especially with the expected decline of capital investment in the resources sector. 

2.2.6.5 Laing O’Rourke 

Laing O’Rourke Australia is a privately owned company earning the majority of its income from property 

development operations in Australia. The company has international operations ranging from Europe to 

South-East Asia and the Middle East, and expanded into the Australian market to build market share in 

the Pacific region. Global revenue is in excess of $8b and the company is estimated to employ 17,000 

people. At the local level, Laing O’Rourke operates within a vast range of construction and development 

markets, from utilities and metal and mining industries to commercial and public construction. The 

company also owns many subsidiaries, increasing market share and providing further vertical integration. 

Over the past five years, Laing O’Rourke has achieved mixed results. Although revenue has increased 

significantly over the period, profit levels have declined dramatically, causing the company to make a 

loss. Laing O’Rourke’s operations in Australia have changed in recent years, as the firm redirected 

activity from commercial building projects towards the infrastructure and resources sector. The company 

is also heavily involved in work on healthcare buildings and apartment developments, principally in 

Queensland. 

2.2.7 Market Share 

In 2014, the Productivity Commission published the findings of its inquiry into the provision of public 

infrastructure in Australia (Productivity Commission 2014). Its terms of reference were to investigate 

costs, competitiveness and productivity in the provision of nationally significant economic infrastructure 

and examine ways to reduce construction costs and minimise barriers to private sector financing. 

The Productivity Commission found that the infrastructure construction market exhibits a degree of 

concentration, especially in the ‘large and complex’ market segment and questioned whether the 

infrastructure construction sector is sufficiently competitive to adequately constrain costs and prices. 
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Cimic, Lend Lease and John Holland are the three major operators in the Australian infrastructure 

construction market, especially where large and complex projects are concerned. While there are 

numerous local and international firms in this sector, these corporations collectively have a significant 

market share. In 2014, John Holland was still owned by Leighton Holdings and the Productivity 

Commission formed a view that Leighton Holdings and Lend Lease acted like a duopoly, although it 

noted that the Australian Competition and Consumer Commission had not found cause to take action 

under the competition law against either organisation. 

In its report, the Productivity Commission (2014) surveyed a variety of estimates of the combined market 

share of Cimic and Lend Lease. These are summarised below: 

• Drawing on data from 2008-09, the Department of Infrastructure and Regional Development 

estimated that together they account for around 75% of the infrastructure construction market. 

• Using data for 2005–2012, the Productivity Commission estimated that they have been involved in 

just over 60% by value of major infrastructure projects. This figure includes the value of projects won 

as part of a joint venture or as one of several contractors on a large project. 

• IBISWorld (Kelly 2014b, 2014d) estimated that, while Cimic and Lend Lease are the biggest private 

players, their combined market share in 2012–2013 was less than 20% of each of road and rail, and 

heavy industry and other non-building construction sub-markets. 

The reason why the IBISWorld market share estimates so much lower than the figures estimated by the 

Productivity Commission and the Department of Infrastructure and Regional Development is thought to 

be caused by the different time periods covered by the estimates and the differences in the definition of 

the markets used in the analyses. The IBISWorld estimates are also distorted by the inclusion of statutory 

road authorities as providers rather than buyers of public infrastructure. IBISWorld assumes that they do 

not outsource projects, whereas in reality most of their work is contracted out. Since Cimic and Lend 

Lease capture some of this work, they ought to have a combined market share higher than that estimated 

by IBISWorld. 

The IBISWorld estimate of market share is therefore significantly understated, particularly when looking 

at mega projects. Internal market data held by Cimic, combined with the publicly reported data for Lend 

Lease and other Tier 1 contractors, suggests that their combined share of the total market for major public 

infrastructure could be higher than this. Figure 2.5 shows the proportion of projects undertaken by Cimic 

and Lend Lease as a percentage of the total value of the mega projects identified in Chapter 4 of this 

thesis. This graph is based on the sample selected for this research, namely projects commenced since 

2000, over $500m in value and delivered via PPP or design & construct contracts in the road, rail, social 

or water infrastructure sectors. When projects outside this category are included, their combined market 

share is probably under 60%. Consequently, it is not surprising that governments and clients regard Cimic 

and Lend Lease as a duopoly, which could lead to higher prices for clients as well as higher profits for the 

firms. 
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Figure 2.5 Market share of Tier 1 contractors (based the project sample in Chapter 4) 

The Productivity Commission Report (2014) quotes a submission from Austrade, which noted that, of the 

two or three bidders generally shortlisted for a contract, typically, there may be ‘one from Leighton, one 

from Lend Lease and sometimes an international bid’. Another submission from the Department of 

Infrastructure and Regional Development said that ‘most of the work done on large projects is undertaken 

by a small group of relatively large firms. These firms are also either subsidiaries of Leighton Holdings or 

Lend Lease. Therefore, market share analysis on contracts awarded to the subsidiaries could imply 

control by just two firms’. 

New entrants to the Australian market agree with this conclusion. Salini Impregilo, a multinational 

company with annual revenues of €4.7b, has complained that Cimic and Lend Lease dominate large scale 

public infrastructure construction in Australia; that few international contractors are established here for 

any significant period; and that other local Australian companies lack the size, scale and/or will to bid for 

major public infrastructure projects over $200m. Salini argues: ‘A bias towards the Australian duopoly in 

the construction of public infrastructure, despite maintenance of business practices driving up costs and 

against currently public policy (including enterprise bargaining agreements with unions), ensures a 

sustained increase in the cost of construction and reduction in the amount of public infrastructure able to 

be built’ (Productivity Commission 2014). 

The Productivity Commission tempered these observations by noting that where suppliers in an industry 

possess market power (such as Cimic and Lend Lease), their ability to increase prices could be restrained 

by government clients exercising countervailing power through their size and the prospect of repeated 

business. In fact, government clients use this power not to hold down prices but to transfer more risk to 

the contractors. 

The Australian Constructors Association (ACA), which represents all the Tier 1 contractors and a number 

of Tier 2 and 3 contractors, disagreed with the suggestion of market dominance. Their submission ‘does 

not accept any proposition along these lines and submits that international players of significance (often 
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with a market capitalisation much larger than Australian based entities) have operated in Australia for 

decades and have remained in the country or withdrawn on the basis of their own commercial decisions 

as opposed to the existence of strong local brands either in the past or in terms of the recent existence of 

the Lend Lease and Leighton groups’ (Productivity Commission 2014). 

In contrast, the ACA argued that competition is fierce and its members ‘vigorously compete against other 

ACA members as well as other large local or international businesses for involvement in construction 

projects whether they are infrastructure, resources and mining or commercial in nature. Lend Lease 

argued for a focus on competition, rather than market share, and contended that ‘the Australian 

construction industry is highly competitive’ and ‘competition in all areas of the infrastructure 

construction market would be described as not only robust but fierce’ (Productivity Commission 2014). 

Consistent with this, the Department of Infrastructure and Regional Development reported that 

‘unpublished research undertaken by the Department in previous years suggests project clients consider 

the market to be sufficiently competitive’. This was supported by the Queensland Government which 

observed that ‘while there are two very big players in the Australian market there are a number of 

medium sized contractors who, through the encouragement of joint venture arrangements, impose market 

discipline on the delivery of major projects’ (Productivity Commission 2014). 

The latter statements are more representative of the reality of the Australian market than some of the 

other views canvassed by the Productivity Commission. However, this did not discourage the 

Productivity Commission (2014) from maintaining that Cimic and Lend Lease still have excessive market 

share: 

‘Following various mergers and acquisitions, the Lend Lease Group and Leighton Holdings 

groups of companies command a significant share of the infrastructure construction market. On 

some estimates, their market shares would appear sufficient to allow them to exercise market 

power to inflate prices and/or profits, were other aspects of the market environment to facilitate 

this.’ 

This view shows a strong client-oriented bias in the work of the Productivity Commission, which is 

reflected in much of the other literature surveyed. The perception that the Tier 1 contractors are operating 

in an uncompetitive environment has created the impetus for government clients to transfer more and 

more risk to contractors. In fact, the current Tier 1 contractors are operating under considerable 

competitive pressure and it is uncertain how they could handle any further competition. 

Another way of judging the potential level of bidding competition for mega projects is to look at the 

number of contractors registered with the National Prequalification System for Civil Construction 

Contracts. This is a scheme that allows contractors to register their credentials as bidders for contracts in 

various value categories, rather than continually re-applying through expressions of interest. The 

classification is based on the contractor's technical and managerial expertise, financial capacity and 
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previous performance. For a mega project, registration with the National Prequalification System does not 

confer an automatic right to bid. It only creates a pool of contractors that may be invited to bid. Most 

government clients operate a further selection process to limit the number of bidders to between two and 

six, depending on the size and complexity of the project. 

As projects increase in value, the number of contractors permitted to bid for them declines. Over 350 

firms have prequalification in excess of the F1 level, meaning that they have the financial capacity to 

undertake a project of up to $1m in value. In 2014, there were 25 entities (excluding joint ventures and 

subsidiaries) with a financial level of F150+, permitting them to bid on road and bridge projects in excess 

of $150m. By 2016, this number had increased to 60. More multinationals are now on the list, suggesting 

that the industry has become much more competitive, not less. 

2.2.8 Consolidation 

Following a series of mergers and acquisitions, Cimic, Lend Lease and John Holland have emerged as the 

main players in the Australian infrastructure construction market. This process of consolidation within the 

industry has been occurring since 1983, when Thiess was brought into the Leighton Holdings group. 

Leighton Holdings made its next acquisition in 2000, with the purchase of 70% of John Holland, which at 

the time was a privately owned company. In 2003, John Holland acquired Transfield Construction; two 

years later it bought the assets of Walter Construction after its German parent company, Walter Bau AG, 

filed for bankruptcy. 

Leighton Holdings increased its stake in John Holland to 99% in 2004 and finally moved to 100% in 

2007. In 2015, the infrastructure construction business of Thiess was merged with Leighton Contractors 

to create a new entity called CPB Contractors. At the same time, John Holland was divested to China 

Communications Construction Company Ltd (CCCC), a company that is 64% owned by the Chinese 

government. 

Lend Lease also has merged several operating entities into a single brand. In 1999 Lend Lease 

commenced by acquiring the project management company Bovis from P&O, but its expansion through 

acquisition largely rests on the purchase of Valemus Group in 2011. Valemus Group itself was created 

from a merger of Abigroup, Baulderstone and Conneq (formerly Bilfinger Berger Services). 
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Figure 2.6 shows the history of progressive consolidation of the contracting entities now owned by Cimic, 

Lend Lease and CCCC. This process of consolidation has meant that three companies that were Tier 1 

contractors in their own right (Thiess, Baulderstone and Abigroup) no longer exist as separate businesses 

in the construction sector. While Cimic continues to use the Thiess brand in Australia and internationally, 

its activities are entirely confined to the contract mining sector. 

Figure 2.6 Consolidation of Tier 1 contractors in Australia 

This consolidation has potentially played a role in cost pressures, with the Productivity Commission 

(2014) citing the presence of ‘a duopoly of Tier 1 contractors’ (i.e. Cimic and Lend Lease) as contributing 

to high infrastructure prices. However, the Productivity Commission’s report does not provide a 

convincing explanation of why the Tier 1 companies have consolidated. One answer is the increasing size 
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and number of mega projects. As projects become larger, contractors must increase their size, capacity 

and buying power to match them. Larger projects appear to offer contractors the prospect of greater 

profits as a result of economies of scale, which is also a stimulus for consolidation. However, the 

combination of increased risk transfer and the ‘win at any cost’ competitiveness that emerges during bids 

for mega project frequently lead to financial failure. 

2.2.9 Conclusions 

Two related themes tend to recur in the literature on market share and competition. The first of these is 

that clients are not receiving value for money in project procurement and the second is that competition in 

the Australian infrastructure market can be increased by reforming procurement practices and 

encouraging international companies to participate in bidding for projects. 

These views strongly reflect government perceptions of how the market operates. While public clients 

may think that Tier 1 contractors continuously make excessive profits, their annual reports show net 

profits after tax of only 3–4% and there is ample media coverage of projects such as the Airport Link in 

Brisbane and the Victorian Desalination Project which have each lost $1.5b. While the cost of 

construction may well be too high in Australia, it is not due to oligopoly profits at Cimic, Lend Lease and 

John Holland. 

With respect to competition, construction capacity and competition constraints have not significantly 

eased since 2008 and, if anything, have worsened, particularly in the light of restructuring at Cimic and 

Lend Lease, which means that Thiess, Baulderstone and Abigroup no longer exist as separate bidding 

entities in the infrastructure market. If this trend continues, there will be further pressure on Tier 1 

companies to consolidate, which will further reduce competition in the industry. 

There is also little evidence to support the view that encouraging external competition will succeed. 

Although the State and Federal governments have been engaging with international contractors, Australia 

remains an unattractive market for them and they will continue to avoid it while there are better 

opportunities elsewhere. For example, the Spanish multinational Acciona has operated in Australia for ten 

years but has completed only one mega project (the Legacy Way tunnel), with two others in progress (the 

Toowoomba Second Range Crossing and the Sydney CBD South East Light Rail project). Legacy Way 

reported a loss of 17%, while forecasts suggest that the Toowoomba and Sydney projects are likely only 

to break even. 

Governments may think that seeking international contractors is the solution to a lessening competitive 

environment in Australia, but they fail to understand (or care) that the local contractors are losing money 

and therefore they must either increase their prices or go out of business, leading to an overall contraction 

of the industry. Introducing international competitors into the marketplace will not make a difference; for 

example, Balfour Beatty entered and then exited the market after a short time, while the ACS/Hochtief 
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group was forced to sell core assets in order to service its debt. It is uncertain what the market will look 

like in the future if the government does not change its approach to risk allocation on mega projects. 

As Cimic and Lend Lease are the main players in the Australian infrastructure market and the contractors 

that have completed the largest number of mega projects, it follows that they are also the significant loss 

makers. Given their market leadership, most other competitors employ former Cimic and Lend Lease 

staff, therefore the good and bad knowledge of how to make money goes with them. These two 

companies have the market power to change the risk profile of the contracting industry in completing 

mega projects, but this is yet to happen. 

The behaviour of the infrastructure market in Australia appears to confirm the hypothesis of this research, 

namely that the risk of financial failure when delivering mega projects increases as projects become 

larger and more complex. The next section of this chapter looks at the range of procurement methods for 

mega projects and whether particular methods are associated with higher rates of financial failure. 

2.3 PROCUREMENT MODELS 

2.3.1 Introduction 

The purpose of studying procurement models is to understand which models perform better than others in 

delivering mega projects, whether there are particular circumstances or project types that suit one model 

over another, and whether different models give a commercial advantage to one party over another. An 

important part of this study is to understand how different procurement models transfer risk between the 

client and the contractor, which is discussed in more detail in Section 2.5.2. 

A number of different procurement models are used by both public and private sector clients when 

procuring construction projects. While there is no ‘one size fits all’ model, the selection of the model to 

use depends on a range of factors including the complexity of the project itself, the level of in-house 

expertise that resides in the client’s organisation and other factors such as time and budget constraints 

(Productivity Commission 2014). Choosing the right model for a project does not guarantee success, but 

it should go some way towards avoiding disputes and problems. 

The following section provides a summary of procurement models used in the Australian construction 

industry. For completeness, all the models typically in use are described. There are also a number of 

variations to each model that can be applied, depending on detailed project requirements. The following 

information is based on the Western Australia Government’s Infrastructure Procurement Options Guide 

(Centre for Excellence and Innovation in Infrastructure Delivery 2010). 
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2.3.2 Overview of Procurement Models 

2.3.2.1 Construct Only (Lump Sum or Fixed Price) 

For construct only contracts, the client (or principal) has full responsibility for developing the design and 

documentation for a project. The design team is engaged and managed directly by the client and develops 

the design documentation that forms part of a separate tender for the construction works. This is the most 

traditional form of contract. 

Figure 2.7 provides an overview of a typical construct only structure. 

Figure 2.7 Construct only structure 

Key features 

• The client retains a high level of control and certainty around the scope because the client engages the 

design consultants and the scope is well defined prior to construction 

• All design risk is borne by the client 

• Design and construction stages are procured and undertaken separately with minimal interfaces 

• The contractor is entitled to be paid the contract sum or part thereof prior to commencing construction 

• There is a high degree of cost certainty at the time of award. 

Why this model is used 

• The scope is well defined and there is little likelihood of changes to requirements 

• There is little incentive or need for innovations from the contractor 

• There is sufficient time to complete design documentation prior to tendering for the construction 

works 

• There is a lower cost of tendering. 
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Risk structure 

• The client retains significant risks including constructability of design, design and fitness for purpose 

• Scope and requirements cannot be changed without a formal variation during construction 

• Price certainty relies heavily on the accuracy of design documentation 

• The client is responsible for managing the user group requirements throughout the design phase. 

2.3.2.2 Design and Construct 

For a design and construct contract, the client prepares a design brief which outlines the functional and 

key user requirements (in performance terms) for the construction works. The client then seeks tenders 

for the completion of the detailed design, consistent with the design brief, and construction of the works. 

Figure 2.8 provides an overview of a typical design and construct structure. 

Figure 2.8 Design and construct structure 

Key features 

• The contractor manages completion of the design and all construction activities 

• There is greater interface between the design and construction teams which can result in innovation 

and efficiencies being achieved 

• Time can be saved as construction can commence ahead of detailed design documentation 

• There is a single point of contact managing the design and construction 

• The contractor can either team with consultants or take over the client’s consultants through a 

novation process. 
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Why this model is used 

• Innovations and efficiencies are achieved through integrating design and construction 

• Reduces the opportunity for claims from the contractor as they take on responsibility for design 

• Projects are completed faster as design and construction run concurrently 

• A high degree of cost certainty can be achieved when let on a fixed cost basis (or Guaranteed 

Maximum Price). 

Risk structure 

• Design and construction risks are typically borne by the contractor, including fitness for purpose 

• The client retains whole of life asset risk 

• The client may be liable for time and cost overruns 

• As the contractor typically is engaged through a lump sum contract, they need to price in design risk 

and carry additional insurances which can increase the cost of construction. 

2.3.2.3 Construction Management 

In construction management, the client (or principal) engages a construction manager (which can be a 

contractor or consultant) to manage construction works on their behalf. The client also engages the sub-

contractors (or trades) directly, although these contracts are entered into by the construction manager as 

the client’s agent. 

The construction manager performs a purely management and coordination role (without delivery risk) 

and is generally paid a fee based on a percentage of the value of the works. In addition to this, the client 

also engages the design team separately to develop detailed design documentation. 

Figure 2.9 provides an overview of a typical construction management structure. 

Figure 2.9 Construction management structure 
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Key features 

• The construction manager provides advice, coordination, planning, cost management and supervision 

• The construction manager is paid a fee typically based on a percentage of the value of works 

• The construction manager engages trade contractors as an agent for the client which results in each 

trade contractor entering into a direct contract with the client 

• The construction manager is responsible for preliminaries for those trades (including crane hire, site 

sheds etc.). 

Why this model is used 

• When a client wants to retain direct control over the works (e.g. in an operating environment where 

there is a risk of disruption to the client’s activities) 

• The client wants to select its own architect / design consultants 

• Parts of a project can proceed while other parts are still being documented. 

Risk structure 

• The client retains a greater level of risk including design and cost risk 

• The contractor takes on management risk. 

2.3.2.4 Managing Contractor 

While a Managing Contractor model can often appear similar to the construction management model, 

there are some subtle differences between the models. 

Similar to a construction manager model, a managing contractor acts as an agent on behalf of the client 

(or principal) and is paid a fee for doing so. The managing contractor differs from a construction manager 

in the following ways: 

• The managing contractor is usually entitled to receive incentive payments for achieving cost and 

program targets 

• The managing contractor may undertake some or all of the design activities (and risk) 

• The managing contractor assumes cost risk and usually provides a guaranteed maximum price (GMP) 

for the works 

• The managing contractor may perform some of the construction work 

• The managing contractor prepares the trade packages, conducts the tenders and selects the suppliers in 

consultation with the client 

• The managing contractor warrants the quality and completion of all works. 
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2.3.2.5 Alliance 

In an alliance, the client (or the owner) collaborates with one or more non-owner participants (e.g. a 

designer, constructor or operator) to share the risks and responsibilities in delivering the construction of a 

project. 

The alliance contract and supporting structures promote a positive culture based on ‘no blame’ and 

unanimous decision making that requires all participants to find the ‘best for project’ solution. 

Under an alliance model, the non-owner participants are typically guaranteed reimbursement of their 

direct project costs and payment of corporate overheads in an open book arrangement. Targets for cost, 

program and other key parameters are developed jointly during the pre-construction phase. If actual 

delivery is better than the agreed targets, all parties share the reward (gainshare). Conversely, if delivery 

does not meet the agreed targets, then all parties share the losses (painshare). 

Figure 2.10 provides an overview of a typical alliance structure. 

 

Figure 2.10 Alliance structure 

Key features 

• Relationship-style and open book arrangements 

• Brings together project owner and one or more non-owner participants (NOPs) 

• Joint development of a target outturn cost (TOC) by the participants 

• All parties work collaboratively to deliver the project and share the project risk and rewards 

• There is flexibility to modify design and allows changes to be incorporated during construction 

• Provides incentives to all parties to complete the project in accordance with agreed targets 

• There is an integrated planning, design and construction process. 
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Why this model is used 

• There are numerous complex or unpredictable risks with complex interfaces on the project 

• There are complex stakeholder interfaces 

• There are very tight timeframes to meet 

• The scope cannot clearly be defined upfront and may change during design and construction 

• There is a need for the owner’s involvement to add value to the project. 

Risk structure 

• All risks are shared by the members of the alliance on a ‘best for project’ basis. 

2.3.2.6 Public Private Partnerships 

A Public Private Partnership (PPP) is a service contract between the public and private sectors where the 

government pays the private sector (typically a consortium referred to as the Special Purpose Vehicle or 

SPV) to deliver infrastructure and related services over a long period of time. The private sector usually 

finances the project. 

PPP’s typically make the private sector parties who build the infrastructure responsible for its condition 

and performance throughout the asset’s lifetime or for a defined period. In return, the Government agrees 

to regular service payments against key performance indicators over the life of the project. 

Figure 2.11 provides an overview of a typical PPP structure. 

Figure 2.11 Public-private partnership structure 
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Key features 

• Full integration of design, construction, financing, operation and maintenance responsibilities 

• Contracts tend to be focused on performance rather than meeting specifications 

• The private sector takes on a greater level of risk 

• Provides greater opportunity to develop innovative solutions 

• Encourages efficient design and quality construction as the transfer of ‘whole of life’ cost 

considerations are borne by the consortium 

• Performance standards (key performance indicators) are agreed and set in place 

• Payments commence following commissioning and are based upon the agreed key performance 

indicators. 

Why this model is used 

• Government agencies can focus their own efforts on the delivery of core services 

• Brings forward infrastructure expenditure. 

Risk structure 

• The majority of risks are transferred to the private sector parties (consortium) including those 

associated with providing specified services, asset ownership and whole-of-life asset management 

• Government payments begin only when output specifications are achieved. In practical terms, when 

commissioning tests have been passed and are usually based on agreed key performance indicators. 

2.3.3 Selection of Procurement Models 

Academics and industry practitioners have historically developed a plethora of tools and techniques to 

determine the best procurement method for any given project. According to Love et al. (2008), no 

specific techniques have gained widespread acceptance, particularly by public sector organisations. 

Public sector agencies in New South Wales, Queensland and Victoria use various forms of ranking and 

weighting of specific client priorities against the attributes of a particular procurement method, while 

Western Australia has used a more informal and intuitive approach based on the personal experience of 

the decision-maker. 

With the exception of alliances and possibly managing contractor arrangements, most forms of 

procurement for infrastructure projects can result in an adversarial relationship between the client and the 

contractor if the project does not proceed to plan. Failures to achieve substantial increases in productivity 

and to control dispute levels have raised arguments against the adversarial scenarios perpetuated in most 

traditional procurement paths (Kumaraswamy and Morris 2002). These often position the contractor 

against the architect/engineer/client, rather than encouraging teamwork toward common targets. 
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Increasing awareness of these shortcomings has led to experimentation with alternative procurement 

options, such as various types of turnkey or project/construction management-based arrangements 

(Kumaraswamy 1998). Kumaraswamy asserts that even these initiatives have failed to achieve significant 

breakthroughs, and the search for appropriate procurement systems thus continues. Furthermore, even 

previously welcomed industry reviews and recommendations such as by Latham (1994) in the UK fell 

short of expectations. Kumaraswamy and Morris (2002) attribute such shortcomings to a failure to deal 

with the structure of the construction industry (and the consequential procurement arrangements), which 

they see the root cause of its major problems. 

Failure to select an appropriate procurement approach is widely given as being the primary cause of 

project dissatisfaction (Love et al. 2008). The selection of a procurement method is more than simply 

establishing a contractual relationship. It involves creating a unique set of social relationships whereby 

forms of power within a coalition of competing or cooperative interest groups are established (Love et al. 

2008). Differing goals and objectives and varying degrees of power within a project team are often the 

underlying conditions for triggering adversarial relations (Love et al. 2008). 

Love et al. (2008) claim that selecting the most appropriate procurement method for every project could 

reduce construction project costs by an average of 5%, which suggests that despite the maturity of clients 

and their advisors, some projects are still being delivered with less than optimal procurement methods. 

Love et al. (2008) acknowledge that while having an appropriate procurement system may enhance the 

probability of project success, some decision-makers may find it difficult to ascertain which of the 

various procurement approaches is the most suitable for the project at hand. 

The Department of Infrastructure and Transport (2010) says that the procurement model should be chosen 

on the basis of project specifics and should rigorously follow established published guidelines. There 

should be an objective analysis of procurement options to ensure that the selected procurement method 

best fits the characteristics of the project. The Department says that government guidelines provide a clear 

framework for efficient risk allocation and competitive bidding to drive innovation and value, and give 

the private sector a good degree of transparency and certainty about the overall process. The Department 

cites the Victorian Channel Deepening Project as one that justified an alliancing approach because of the 

environmental risks and specialist skills required. 

A survey of senior public project and policy managers in Australia found that the construct-only contract 

is still the preferred procurement method even though alternative forms such as design and construct and 

PPP could optimise the project outcome (Love et al. 2008). Interestingly, the survey participants agreed 

that alternative procurement forms should be considered, but an embedded culture of uncertainty 

avoidance invariably meant that construct-only methods were selected. The senior managers surveyed by 

Love et al. (2008) felt that only a limited number of contractors had the resources and experience to 

deliver projects using the non-traditional methods considered. 
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In selecting procurement methods for mega projects, governments profess to be concerned about the 

influence of competition during the tendering process on best value for money outcomes from 

procurement processes (Bridge and Bianchi 2014). The challenge that government has is trying to define 

what this statement really means. Although governments do not like to admit this, it is becoming more 

and more evident that they only care about more competition and getting the lowest price. For the 

contractor, it is all about making the most money. If ‘value for money’ meant achieving the best result for 

everyone, the procurement model would be leaning towards a collaborative or alliancing model as 

opposed to the PPP and design & construct approach that is becoming more and more prevalent. The 

unfortunate truth is that governments are spending considerable research money on this topic and 

receiving the same consistent biased message in return. That is, more competition is what is required and 

the risk needs to be shifted to the contractor if real value is to be obtained. The present research indicates 

almost the opposite conclusion, namely that when it comes to mega projects, competition is rife and the 

contractor’s share of risk is unsustainable. 

This view is supported by the submission of Lend Lease to the Productivity Commission (2014) which 

stated: 

‘The productivity debate needs to be significantly broadened to examine a range of potential 

sources of productivity improvement – including prefabrication and modularisation, more 

interactive procurement, better use of collaborative technology platforms; further industrial 

relations reform; and increasing the skill and expertise of the industry.’ 

Of these productivity initiatives, interactive procurement is one that could have a significant impact on 

improving project outcomes, as it links to improving the level of trust between client and contractor. 

Another is splitting or un-bundling mega projects into smaller ones (say under $500m). Projects in the 

$200m–$300m range are described as ideal, since they are small enough to be managed by a small team, 

but large enough to be able to influence all stakeholders and to benefit from economies of scale (Fayek et 

al. 2006). This could offer benefits by reducing complexity, spreading or reducing risks and being more 

suitable to the capabilities of Australian contractors. Doing so would involve some costs, such as the costs 

of multiple tender processes, project co-ordination and re-integration subsequent to completion 

(Productivity Commission 2014). 

Section 2.3.4 looks at the literature on PPPs in more detail, as this has been the dominant procurement 

model for mega projects in Australia and the model which has resulted in the greatest number of 

contractor financial failures. 
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2.3.4 Public Private Partnerships 

2.3.4.1 Definition 

A PPP is a general term used to describe a range of contracting arrangements between public and private 

entities. Specifically, Duffield (2009) defines PPPs as follows: 

‘Public-Private Partnerships’ (PPPs) are defined as a contracting arrangement in which a private 

party, normally a consortium structured around a Special Purpose Vehicle (SPV), takes 

responsibility for financing and long term maintenance or operation of a facility to provide long 

term service outcomes. This may involve the private entity taking responsibility for the design and 

construction of a component of new infrastructure; and/or taking over a long-term lease or 

concession over existing assets; and/or the development of a new long-term contract to operate 

and manage the infrastructure. Typical forms of procurement include: Design, Build, Finance and 

Operate/Maintain (DBFO/M), Build-Own-Operate and Transfer (BOOT) or Build-Own-Operate 

(BOO). A key component of such arrangements is that there is a requirement to pay only for 

defined assets or services when they are delivered.’ 

Duffield (2009) draws a distinction between PPPs and traditional projects: 

‘Traditional projects’ are defined to be those capital projects that are financed by government 

through a short term design and construct contract. Ongoing operation of these facilities and 

responsibility for service delivery remains with government departments and/or agencies. Typical 

forms of procurement include: Traditional lump sum fixed price contracts, guaranteed maximum 

price contracts, Design and Build (DB) contracts and Alliances.’ 

PPPs can also be divided into economic and social categories. Using this classification, economic projects 

such as toll roads generate revenue, while social projects such as schools and hospitals are budget funded 

(Ball 2011). 

An economic infrastructure PPP typically involves a ‘user-pays’ structure rather than a service charge 

structure which is most often relevant to social infrastructure. Typically, the user-pays structure involves 

the payment of tolls, fares or user charges for the use by the public or by the business community of 

facilities such as roads, bridge, tunnels and potentially, ports, airports and trains/trams. Generally, the 

revenues earned through user charges are expected to be sufficient to enable the private party to repay the 

debt raised to fund construction of the facility, meet operating costs, pay the interest on the debt raised 

and give the required equity return. In contrast, a social infrastructure project is generally availability-

based and reliant on direct payment from government (Infrastructure Australia 2011b). 

A good way to understand the structure of a PPP project is to examine the relationships between the 

various participants and stakeholders. Jin (2009) captured this information in his case study of the 

Southern Cross Station project. Although Southern Cross Station does not qualify as a mega project, 
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Figure 2.12 and Figure 2.13 show the project’s stakeholder relationships and financial structure 

respectively. These structures are representative of most PPPs in Australia. 

 

Figure 2.12 Major stakeholders in the Southern Cross Station redevelopment project 
Source: Jin 2009 

Figure 2.13 Financial structure of the Southern Cross Station redevelopment project 
Source: Jin 2009 

2.3.4.2 Australian Government PPP Framework 

The Australian Government has a National PPP Policy Framework, the stated objective of which is to 

encourage private sector investment in public infrastructure and related services where value for money 

for government can be clearly demonstrated (Infrastructure Australia 2008a). The Policy Framework is 
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published by Infrastructure Australia, a Commonwealth entity which has responsibility for maintaining 

and improving the National PPP Policy and Guidelines (Infrastructure Australia 2008b). Infrastructure 

Australia developed the Policy and Guidelines in conjunction with Commonwealth, State and Territory 

Government agencies and in consultation with key stakeholders in the private sector. The Policy 

Framework and the Guidelines are supported by six further volumes of guidance material dealing with 

subjects such as procurement options, a practitioners’ guide, commercial principles, public sector 

comparator, discount rate methodology and jurisdictional requirements. 

In total, these documents provide public sector managers with a detailed manual of how to run a PPP. 

They are also definitive in the sense that substantive changes to the Policy and Guidelines can only be 

made with the approval of the Council of Australian Governments. 

The Policy Framework (Infrastructure Australia 2008a) commences by stating that the government’s 

reason for using a PPP is to deliver improved services and better value for money primarily through 

appropriate risk transfer, innovation, greater asset utilisation and an integrated whole-of-life management, 

underpinned by private financing. Achieving value for money is a key requirement and is measured by a 

combination of the service outcome to be delivered by the private sector, together with the degree of risk 

transfer and financial implications for government. Value for money is intended to be the driver for 

adopting the PPP approach, rather than capital scarcity or the balance sheet treatment. 

Compared with other infrastructure delivery methods that are focused on design and construction, 

Infrastructure Australia (2008a) notes that PPPs are typically complex given their lengthy contract 

periods involving long-term obligations and a sharing of risks and rewards between the private and public 

sectors. They believe that PPPs offer more rigorous risk evaluation and transfer to the private sector of 

those risks it is best able to manage, including those associated with providing the specified services, 

asset ownership and whole-of life asset management. 

Infrastructure Australia (2008a) says that the affordability issues associated with long-term payment 

obligations must be clarified and confirmed during the business case stage and again prior to committing 

to any PPP arrangements. In addition, the balance sheet treatment of a project is not a reason for using a 

PPP delivery approach, since under current accounting standards the majority of PPP projects will be 

recorded on the government’s balance sheet. 

An interesting question is how governments decide whether to offer a project to the market as a PPP 

project, or to deliver it by traditional means. Infrastructure Australia (2008a) answers this by saying that 

this decision should be based on practical grounds, including an examination of the issues of whether 

private parties have both the capability to deliver the project and related services, and the appetite or 

motivation, to do so. 

It remains to be seen whether contractors will continue to have such an appetite. Given the high rate of 

financial failure evidenced in the data collected for this thesis, it may be more prudent for contractors to 
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exit the PPP sector altogether. At the very least, it would appear that the policy ought to be reviewed with 

a view to securing better outcomes for both governments and the private sector. 

2.3.4.3 PPP Procurement Policies 

Bridge and Bianchi (2014) make a number of recommendations as part of their development of a new 

‘scientifically developed decision-making model for procurement of infrastructure’. Their main 

recommendation is that Australian governments should adopt Bridge and Bianchi’s decision making 

model in place of the current PPP suitability criteria and procurement option analysis in Infrastructure 

Australia’s National PPP Policy and Framework and Guidance materials. A critique of whether Bridge 

and Bianchi’s model is an improvement on the existing models is outside the scope of this thesis; 

however some of their recommendations are relevant to the issue of financial failure of mega projects and 

these are discussed below. 

Although Bridge and Bianchi’s model has not been fully tested, it is likely to recommend that projects 

between $1.5b and $2b are delivered as a single contract. For projects beyond this range, the model is 

likely to recommend that the project be split into multiple contracts. Bridge and Bianchi assert that a 

multiple contract approach would deliver both collaboration and greater contestability. It is also 

conceivable that a multiple contract approach could include more than one PPP contract in a mega 

project. 

Bridge and Bianchi’s recommendation regarding the size of projects is contradicted by Eddington (2006), 

who demonstrated that small-scale projects and strategies for better use of infrastructure can offer higher 

economic benefits with lower costs, and are quicker to implement than larger projects. This is shown in 

Figure 2.14. 

Bridge and Bianchi suggest that there should be increasing rationalisation of procurement across sectors. 

For example, they say that there should be greater scope for bundling operations and maintenance with 

design and construction in health projects, and for the consideration of more of these projects as PPPs. 

They also recommend the use of PPPs for road projects that are very large and complex, and where a 

relatively high percentage of total cost are operations and maintenance costs. The relative efficiency gains 

achieved by procuring road maintenance on a network basis would create a significant hurdle for the 

availability payment approach to a road that has relatively simple maintenance requirements. An 

exception could be a relatively simple toll road of lesser scale than the remaining network for which the 

PPP operator assumes the demand risk, and absorbs any relative inefficiency risks involved in delivering 

maintenance to that toll road. To the extent that any inefficiency arises, receipts retained by the PPP 

operator could offset these inefficiency costs. 
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Figure 2.14 Economic returns of smaller and larger schemes (over £1b) 
Source: Eddington 2006 

Increasing rationalisation of procurement across sectors, according to Bridge and Bianchi (2014), is likely 

to lead to less reliance on stereotypical procurement that tends to create incentives to minimise capital 

costs and/or minimise construction, and to establish the budget in collaboration with the supplier. For 

example, this rationalisation might be achieved through fewer Managing Contractor and Early Contractor 

Involvement (ECI) projects. Alliancing would only be used for new infrastructure projects if it could be 

shown to be efficient. 

Bridge and Bianchi (2014) claim that their new procurement model could deliver cost improvements and 

benefits as a result of allowing more time for planning and design development, and for the development 

of performance specifications to ensure that contestability is achieved and that the market is allowed to 

work as efficiently as possible. They say that it could save time and costs to both government and 

industry by more reliably identifying the most suitable projects to be procured using a PPP approach, and 

by ensuring that the extra-over work involved in a PPP, including PPP procedure beyond performance 

specification and reference design up to financial close, is justified. 

Finally, Bridge and Bianchi assert that their new procurement model will provide improved transparency 

and disclosure because the assessment in the model is semi-qualitative. That is, the questions in the model 

are designed to objectively capture known details concerning the market and project in a reliable fashion 

on scales that are largely not monetised (except in some instances in which broad monetary categories are 

used). Bridge and Bianchi suggest that their model could supplement the Public Sector Comparator (PSC) 



Chapter 2 Analysis of Mega Project Delivery in Australia 

45 

in projects in which parts of the PSC are not published due to commercial-in-confidence concerns. It 

could also entirely replace the PSC as a justification for adopting a PPP approach. 

2.3.4.4 Commercial Principles Applying to PPPs 

A range of key commercial principles are applied to a PPP project (Infrastructure Australia 2008d). 

Specific examples of these are: 

• Payment mechanism and availability. An underlying principle of social infrastructure PPPs is that 

there is a unitary regular payment to the private party for making the infrastructure available and for 

providing the contracted services. Government should pay for the infrastructure only to the extent that 

it is available and should abate the fee to the extent that the services are not performed to the required 

standard. 

• Insurance. Consistent with the transfer of asset ownership risk to the private party, the private party is 

often responsible for obtaining and maintaining insurances required by law and the minimum 

insurance requirements specified in the project agreement. If a risk becomes uninsurable after 

financial close, the private party will not be required to procure insurance for that risk as long as that 

risk remains uninsurable. 

• Relief, compensation and force majeure events. The private party may be able to receive relief from 

its obligations and/or compensation if certain adverse events occur. Broadly such events may include: 

natural disasters; fire; certain breaches of contract by government; government-initiated 

modifications; changes in certain types of laws; certain industrial disputes/actions and certain legal 

proceedings or court actions. 

• Default events. Depending on its severity, a default may be subject to a project default regime, a 

persistent breach regime (only in some jurisdictions) or a termination regime. The default regime 

generally involves government giving notice of the occurrence of a certain default (for example, a 

serious service failure, fraudulent behaviour by the private party or the private party’s right to draw 

down funds being materially restricted) and the private party using a cure period to rectify. 

• Termination events. Government may be able to terminate the contract should certain termination 

events occur. These might include: the private party abandoning the works, default events not being 

cured, breaching the change of ownership/control provisions or an insolvency event in relation to the 

private party. The private party may be entitled to compensation after termination. 

• Termination payments. The private sector will be entitled to a termination payment subject to a range 

of specific principles used to calculate this value. 

• Government step-in. Government may be able to step-in and assume all or some or the service 

delivery obligations of the private party in certain circumstances including when there is an 

emergency, a serious risk to the environment, the public or users of the facility or a serious risk of 

material damage to public or private property; or step-in is necessary to discharge a statutory duty. 
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• End of term arrangements. The private party is often required to ensure that the project assets meet the 

government's return conditions at contract expiry. To ensure this contractual obligation is met, an 

independent assessor is usually appointed to inspect the facilities. The assessor may then notify 

government and the private party of the works to be carried out, a reasonable program and the 

expected cost of carrying out the works. 

Infrastructure Australia (2011b) also describes examples of commercial principles specifically applicable 

to economic infrastructure. These include: 

• Force majeure. In economic infrastructure projects, the private party often bears a higher level of risk 

in relation to force majeure damage. In broad terms, it only has limited relief from its obligation to 

make available the infrastructure and provide related services. The private party generally does not 

have, for example, any right to terminate the project in the event that the effects of the force majeure 

are long-lasting and if it has no right to receive a termination payment from government. 

• Compensation events. There are generally fewer circumstances in which government is prepared to 

compensate the private party on a value for money basis in the case of an economic infrastructure 

project than is the case of social infrastructure. This is because the private party in social infrastructure 

projects is dependent on the service fee from government as its sole source of revenue. It has no 

ability to grow its market, increase prices or source other streams of revenue. 

• Default termination payments. The private party is generally not guaranteed any payment by 

government if the concession is terminated as a result of default by the private party. This is in 

contrast to the termination payment regime for social infrastructure projects. 

• Default, cure rights and termination for default. The private party will typically have the benefit of 

more generous and/or flexible rights (such as extended or rolling cure periods) for the private party 

and its financiers to cure or rectify events of default before government will have a right to terminate 

the project agreement for default. This is due to the lack of default termination payments provided to 

the private party in an economic infrastructure project. 

2.3.4.5 History of PPPs 

The emergence of PPPs around the world can be traced back to the massive demand for investment in 

infrastructure caused by rapid urbanisation in many countries (Jin 2009). In order to tackle the problems 

of the conventional provision of infrastructure funded by governments, such as inefficiency and shortage 

of public funds, a range of PPP arrangements are rapidly becoming the preferred way to provide public 

services in many countries, including Australia (Doloi and Jin 2007). 

In Australia, Duffield (2001) identifies some of the first PPPs such as the Gateway Motorway and Bridge, 

Brisbane (completed in 1986), the Sydney Harbour Tunnel (completed in 1992), and the Sydney Olympic 

infrastructure (completed in 1999). These were followed by a number of large-scale PPPs in Queensland 

such as the Southbank Institute (2004) and Clem7 Tunnel (2006), followed by the Brisbane Airport Link 
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project in 2008. The M2, M4, and M5 tollways in New South Wales and the Ord River Hydroelectric 

Scheme in Western Australia provide other examples of Australian PPPs in transport projects (Duffield 

2001). 

Compared with the UK, where PPP projects are distributed around the country and reflect the location of 

large population centres, there are some geographical differences in Australia which are of interest. 

Victoria is generally recognised as a leader in PPP development and 18 of the 45 projects that had been 

completed up to the end of 2009 are situated there. At the other extreme, only a few PPPs have been 

undertaken by the Western Australian, South Australian, Tasmanian and Commonwealth governments 

(Ball 2011). Caution needs to be exercised in interpreting this data, as each State has its own set of rules 

for establishing PPPs. They range from an onerous policy in Western Australia which imposes a total of 

six different cabinet approvals, to the Tasmanian policy for which only one 'in principle' cabinet approval 

and a maximum of three ministerial approvals suffice (Sharp and Tinsley 2005). 

In a report on the performance of PPPs in Australia, Minder (IPA 2007) estimated that the market 

comprised $9b of projects between 2000 and 2006, which was forecast to grow to $100b by 2016. At that 

time, State infrastructure plans projected spending of over $320b by 2016. In order to achieve a $100b 

level of PPP projects, Minder expected the market share of Australian PPPs to rise from 10–15% to 25% 

of total government procurement by 2016. Minder’s forecasts have proven to be generally accurate, as 

shown by the research in this thesis which has shown an exponential increase in project size over a 15 

year period. 

According to Taseska (2008), the overall development and implementation of PPPs in Australia can be 

categorised into two periods: pre-2000 and post-2000. One of the major characteristics of the pre-2000 

period is the lack of specific PPP procurement policies and guidelines. In the post-2000 period there has 

been a more structured approach towards PPP development and implementation with, for example, 

specific policies, procedures, guidelines, the establishment of government bodies and steering 

mechanisms (Teicher et al. 2006). 

The research undertaken for this thesis appears to confirm Taseska’s observations. Australian 

governments have invested very wisely into understanding the benefits of PPPs since 2000. 

Unfortunately, this correlates with a period of greater losses incurred by contractors, which increase with 

project size and complexity. Essentially, as the government’s education has improved, so has the transfer 

of risks to the private sector. This phenomenon is quite apparent by the number of government-

commissioned reports and publications that have appeared in the literature. 

2.3.4.6 Comparison of PPPs with Traditional Procurement 

The discussion in this section uses the definition given by Duffield (2009) for traditional procurement, 

namely, the procurement of capital projects by short-term contracts such as construct-only, construction 

management, design & construct and alliance contracts. 
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As part of its report into public infrastructure, the Productivity Commission (2014) studied the prevalence 

of different contract types in the Australian market and reported on the proportion of contracts by client 

sector and contract type between 1994 and 2014. The results are shown in Figure 2.15, which compares 

the number of construct only, design & construct and PPP projects completed by two major contractors. 

The figure clearly shows that there is a larger proportion of projects undertaken in the higher design & 

construct/PPP risk category. 

Figure 2.15 Proportion of contracts by client sector and contract type 
Source: Productivity Commission 2014 

Duffield (2008) compared the performance of PPPs in Australia to a representative sample of traditionally 

procured infrastructure projects and found that PPPs deliver projects for a price that is much closer to the 

expected cost than projects procured in the traditional manner. Based on the inter-quartile percentage for 

the period from initial project announcement to the actual final cost, Duffield found that PPPs were 

31.5% better than traditional projects. 

Duffield also found that PPP contracts had an average cost escalation of 4.3% post contract execution 

compared to traditional projects, which had an average cost escalation of 18.0% for the same period. He 

concluded that PPP projects provide far greater cost certainty than traditional contracts and that there is 

little variation in cost of a PPP project after the contract is signed. While Duffield’s analysis represents a 

client perspective, it does show that PPPs reduce the opportunity of the contractor to increase its 

profitability through increased scope and revenue. This is reflected in Figure 2.16. 
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Figure 2.16 Cost performance over project initiation and delivery 
Source: Duffield 2008 

A handicap of academic studies is that they have found it difficult to obtain sufficient data to make a 

complete comparison of PPPs and traditional projects. This difficulty has in part been due to the lack of 

whole of life costs associated with traditional projects and the commercial in confidence nature of actual 

project data (Duffield 2008). The research for this thesis has been able to overcome this handicap and 

present real, contractor-sourced data on Australian mega projects for the first time. 

Compared with other types of infrastructure projects, PPP projects are exposed to more risks and, 

therefore, require more vigorous financial evaluations (Ke et al. 2008). This observation has led a number 

of researchers and commentators to discuss the relative sophistication of PPP markets around the world. 

For example, IPA (2007) comments that: 

‘Even though Australia has been described as being among the world’s most sophisticated PPP 

markets, the PPP model is yet to be developed to its full potential.’ 

Another way of looking at this statement is that the level of market sophistication correlates with the level 

of contractors’ losses. The question that needs to be asked is why the rest of the world is not following 

Australia’s lead to drive contractors out of business. 

According to Siemiatycki (2009), the UK has the most sophisticated PPP market in the world, with 

Australia in second place. Siemiatycki’s conclusions are based on measuring the institutional, legal, 

regulatory and business structure that exists in each country to support the implementation of PPPs. The 

results are plotted on a market maturity curve as shown in Figure 2.17. 
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Figure 2.17 PPP market maturity curve 
Source: Siemiatycki 2009 

A somewhat unexpected feature of Siemiatycki’s findings is the relative maturity of the Australian 

market, considering its location and smaller population and spending on infrastructure compared with 

Europe and North America. However, Australia’s high ranking in activity and sophistication also 

correlates with a high rate of project financial failure. Australia has quickly learned that procurement 

models such as PPPs give an advantage to the client, owing to the transfer of risks on such large, 

unknown and complex projects. 

The OECD (2008) also places Australia high on the international scale, reaching this conclusion by 

adding up the valuation of international PPP finance deals and estimating each country’s share of the 

market. The results are shown in Table 2.2. 

Table 2.2 Top ten countries with the largest public-private partnership/private finance initiative 
project finance deals in 2004 

Rank in 
2004  

Country Value (US$m) No. of deals  % share  

1  United Kingdom  13,212 81 32.6 

2  Korea  9,745 9 24.1 

3  Australia  4,648 9 11.5 

4  Spain  2,597 7 6.4 
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Rank in 
2004  

Country Value (US$m) No. of deals  % share  

5  United States  2,202 3 5.4 

6  Hungary  1,521 2 3.8 

7  Japan  1,473 15 3.6 

8  Italy  1,269 2 3.1 

9  Portugal  1,095 2 2.7 

10  Canada 746 3 1.8 

Source: Adapted from OECD 2008 

Although the data is from 2004, the fact that Australia is third on the list highlights the preferences of 

Australian governments for the PPP procurement model and the ease with which the private sector has 

been able to secure sources of finance for PPPs. However, given the relative size of its infrastructure 

market compared with the other countries listed in the table, it could be said that Australia has an 

excessive reliance on PPPs. 

2.3.4.7 Outcomes of PPPs 

PPPs are not without controversy. Over the past decade the media coverage of PPPs suggests that they are 

‘mad, bad and dangerous to be involved in’ (Taseska 2008). Xu et al. (2012) note that the increasing 

complexity of the disciplines, public agencies and private sectors involved in PPPs has led to them being 

plagued by risks, poor performance, cost overruns and schedule delays. In their study of PPPs in the 

education sector, Da Cruz and Marques (2012) cite problems with the comparability of bids, the lack of 

expertise of the public sector to manage PPP projects and the performance measurement of the private 

partners. They say that incentives for good performance and penalties for poor performance should be 

fairly simple and easy to implement, enabling decision makers to use the contract as a tool to manage the 

performance of the private party. 

IPA (2007) estimated that approximately $400b was likely to be spent on Australian infrastructure 

between 2007 and 2017. If PPPs were to account for a 10–15% share of this, they would generate 

approximately $6b in potential benefits (net of bid costs) to the community. IPA suggests that the 

potential benefit is likely to be greater than this and that if PPPs were to contribute a higher share of total 

projects, even higher gains would be realised. Their overall conclusion is that PPPs provide superior 

performance in both the cost and time dimensions, and that the PPP advantage increases (in absolute 

terms) with the size and complexity of projects. 

Although directly comparable data is not available for other countries, Hodge (2004) cites UK studies 

indicating that government departments that implemented PPPs achieved cost savings of 10–20% and 

argues that private sector participation brings improved efficiency. In this case, ‘efficiency’ equates to 

lower costs for the government and greater losses for the contractor. However, it must be noted that 
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academic researchers are probably unaware how much contractors lose when they undertake mega 

projects under PPPs and D&C contracts. 

Current guidance for the application of the Partnerships Victoria policy (Department of Treasury and 

Finance 2013) requires all public infrastructure projects with total estimated capital value over $50m to 

evaluate a PPP as a potential procurement method. This evaluation is to be done with regard to the value 

for money drivers, when conducting a procurement options analysis and seeking government approval for 

a project. The $50m capital threshold can be triggered by bundling projects together. This document 

shows that the government must be seeing the benefits of the PPP procurement model if it is asking 

public sector agencies to consider its function for tiny projects. However it is likely to be a negative 

development for the contracting sector unless the risk profile changes. 

2.3.4.8 Value for Money 

PPPs can potentially deliver significant benefits in design and the quality of services and the cost of 

infrastructure. They allow a project to draw upon the best available skills, knowledge and resources, 

whether they are in the public or the private sector (Infrastructure Australia 2008a). However, 

governments are unaware of how small are the profits that are returned to the private sector, and therefore 

have a poor understanding of the long-term viability of the contracting industry. 

The Commonwealth Government has asserted that the PPP approach has a demonstrated ability to deliver 

value for money results for the community. Infrastructure Australia (2008a) claims that value for money 

from private sector involvement can be determined by governments through evaluating the project’s costs 

and benefits. While this is true in principle, there is scant evidence that governments analyse contractors’ 

costs when completing their evaluations. 

Duffield (2008) benchmarked 25 Australian PPP projects against a representative sample of 42 

traditionally procured infrastructure projects on time and cost performance indicators. To overcome the 

limitations of earlier studies that simply compared the budget to actual project outcomes, Duffield 

adopted four stages between project milestones for assessment. These four stages were used to measure, 

compute and compare the relative performance of PPPs and traditional procurement: 

• Full period (original announcement to actual final) 

• Stage 1: original announcement to contractual commitment 

• Stage 2: budget approval to actual final 

• Stage 3: contractual commitment to actual final. 

The last of these stages is the one most relevant to the present discussion, as the comparison of 

performance from contractual commitment to actual final is a measure of the level of risk transfer during 

project delivery. It is also a good check on the price certainty that is obtained via either contractual 

approach. Table 2.3 summarises the data compiled by Duffield (2008). 
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Table 2.3 Time and cost overruns: traditional and PPP projects relative to forecast time and cost at 
contractual commitment (based on averages) 

Stage 3: Contractual commitment to actual final Cost overrun Time overrun 

Traditional projects  18.0% 25.9% 

PPP projects  4.3% 1.4% 

Difference (Traditional vs. PPP)  13.7% 24.5% 

Source: Adapted from Duffield 2008 

It can be concluded from this data that the difference between the two procurement models is related 

directly to the transfer of risks. That is, PPPs are generally used for the larger projects and secondly, more 

risk is transferred into PPPs. 

IPA (2007) claims that PPPs demonstrate superior cost efficiency over traditional procurement. Based on 

their analysis of publicly available data for 21 PPP projects and 33 traditional projects, IPA says that 

these cost efficiencies range from 30.8% when measured from project inception to 11.4% when measured 

from contractual commitment to the final outcome. IPA’s data is summarised in Table 2.4. 

Table 2.4 Comparison of PPP and traditional project procurement in Australia 

Procurement 
type 

Number of 
projects 

Total value Cost performance  Time performance  

PPP 21 $4.9b $58m overrun 3.4% completed early 

Traditional 33 $4.5b $673m overrun 23.5% completed late  

Source: Adapted from IPA 2007 

While IPA’s comments about the importance of productivity and efficiency in project delivery are not in 

dispute, the second part of their conclusion, namely that the final price the government pays for a PPP is 

much closer to their budget compared with traditional procurement, is open to debate. Since they are 

funded directly or indirectly by governments, reports like this are biased towards protecting the 

government’s position on PPPs. This research is intended to provide a more balanced viewpoint by 

evaluating the data from the contractor’s perspective. 

Of the international sources, the UK Treasury Task Force reports of Andersen and LSE Enterprise and 

National Audit Office (Hodge 2004) appear to be the most widely quoted. The first of these looked at 29 

business cases from departments and estimated cost savings of 17% compared with the projected costs 

under public provision, while the second report analysed seven specific PFI projects and found cost 

savings of 10–20%. Importantly, the majority of these cost savings were attributable to risks transferred 

from the public to the private sectors in these business cases (Hodge 2004). The observation that 

governments have achieved these cost savings purely by shifting risks from the public to the private 

sector is significant. The 10–20% range of government savings also correlates well with the 14% losses 

recorded by contractors. 
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The Productivity Commission (2014) effectively admits that in some cases governments have transferred 

excessive risk to the private sector and as a result projects have not performed well. For example, in 2002 

the Victorian Government exercised ‘step-in rights’ under its contract with the private operators of the 

Latrobe Regional Hospital due to substantial operating losses stemming from a low initial bid price and 

the inability of the private sector consortium to make the efficiency gains originally assumed. Similarly, 

the New South Wales Government incurred significant costs from the Sydney Airport Rail Link after the 

company that built and operated the link failed to meet its scheduled payments to creditors. 

Another example is the collapse of the St Hilliers–Hawkins Construction Joint Venture during the 

construction of the Ararat Prison PPP. Contributing to the project’s financial failure were the 

inexperience of the Tier 3 contractors in attempting to manage the risk profile of a Tier 1 project and a 

large number of unexpected design changes initiated by the Department of Justice. The cost to the Aegis 

Correctional Partnership of restarting the project, including settling subcontractors’ outstanding claims, 

engaging a new head contractor and rectifying deterioration to the unfinished buildings, was over $100m. 

One of the more spectacular financial failures of recent times was the Clem7 tunnel in Brisbane. When 

tolls were introduced on the tunnel, patronage was around one third what had been forecast. Within a 

year, the private party had been put into receivership, and the government-owned Queensland Motorways 

eventually acquired the $1.3b project for $618m. This and other investment losses such as the Cross-City 

Tunnel in Sydney have caused private investors to be less willing to take on patronage risk in subsequent 

projects (Productivity Commission 2014). 

The public sector’s lack of insight into the problem of risk transfer is demonstrated by the statement of 

the Productivity Commission (2014) that ‘there is no one-size-fits-all approach to determine risk 

allocation, the most appropriate level of private sector involvement, or the particular procurement model 

to deliver public infrastructure services’. The Productivity Commission also claims that the best way to 

prevent a PPP project from failing is by ‘high-quality analysis of the project parameters by appropriate 

experts employed by the government’. This assertion is an example of a government that has witnessed 

infrastructure project failure at first hand but can only offer a motherhood statement that does not provide 

the detail necessary to explore solutions to the problem. 

2.3.4.9 Requirements for PPP Success 

If governments can recognise that at least some PPPs are at risk of failure, one would think that they 

ought to be able to establish the prerequisites for success. Infrastructure Australia (2008a) attempts this by 

defining the key principles that it believes should be observed throughout the PPP process to create a 

successful project: 

• Planning and specification. How carefully the requirements of the project are developed before the 

project is put to the market directly relates to the efficiency of the bid process and the quality of the 

result. The focus should be on the outcomes that government is looking to achieve and specifying the 
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outputs required to achieve them. This is very important, because how outputs are defined will affect 

the opportunities of private parties to be innovative in designing their inputs to achieve government 

service outcomes. 

• Project resourcing. Appropriate resourcing is critical to a project’s success. This includes 

identification and selection of a project team that has the requisite skills and the appointment of 

specialist advisors where required. A strong project team is required to ensure the process runs 

efficiently and without unnecessary cost, in line with the required timelines, to protect the 

government’s interests and to deliver value for money outputs. 

• Business opportunity. The commercial structure of the project must provide a viable business 

opportunity for private parties who are able and willing to manage the opportunities and the risks 

inherent in providing the required outputs. 

• Probity. The process is to be managed according to well-developed probity principles and a probity 

plan. 

• Investing time in development of the process and tender documents. Sufficient time needs to be 

invested in developing a well-thought-through process and high-quality tender documents. 

• Timeline management. The tender process must be carefully managed to ensure adherence as far as 

possible to agreed timelines. Failure to meet critical dates increases bid process risk and is inefficient 

for both government and the private sector. 

• Certainty of process. The private sector must be provided with a precise description of what is 

required and the hurdles that need to be cleared if government is to proceed with the project. 

• Clarity of communication. The clarity and effectiveness of communication throughout the process is 

critical to ensuring a common understanding of the requirements and the maximisation of the 

opportunity to provide a value for money outcome. 

• Maintaining competition in the tender process. The process needs to encourage strong competition 

between private parties to drive value for money outcomes for government. 

• Achieving value for money. Achieving value for money is a key requirement of government and is a 

combination of the service outcome to be delivered by the private sector and the degree of risk 

transfer and financial implications for government. 

• Minimising bid costs where practicable. Governments are aware of the need to balance the 

requirement for a competitive bidding process for PPP projects with the costs of participating in that 

process. Governments aim to minimise these costs where practicable. 

• Bid evaluation. The evaluation criteria need to clearly articulate the key issues for consideration and 

the submission requirements need efficiently to request the information that is needed to enable 

government to evaluate proposals. The focus needs to be balanced across all key elements of the 

project and the financial aspects. 
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• Recognition of the partnership. This encourages good faith and good will between government and the 

private party in all dealings. 

• Contract management. The process needs sound contract management arrangements, including early 

involvement of those responsible for administering the contract. 

Not surprisingly, Infrastructure Australia (2008a) only considers the government perspective on success 

factors for PPP projects. None of its observations relate to maintaining equitable financial outcomes for 

contractors or the sustainability of the construction industry, which is a learning in itself. Moreover, while 

Infrastructure Australia’s principles are logical and reasonable, the problem is that governments are often 

not committed to them. Some of the ones that are likely to assist the contractor in achieving success, such 

as encouraging faith and good will between the parties, are simply abandoned in favour of a hands-off, 

adversarial approach after the contract is signed. 

It is interesting to compare the public sector viewpoint as articulated by Infrastructure Australia (2008a) 

with that of the private sector counterparties (contractor and SPV) in a PPP. Tang et al. (2013) surveyed 

the views of these stakeholders about what are the most important procurement-related factors during the 

briefing process on a PPP. The briefing stage is defined by Tang et al. (2013) as the stage where: 

‘…the parties’ requirements are negotiated and policies are formed. During this stage, the public 

and private sectors share the responsibility for procurement, stakeholder relationships, risk 

allocation, and financial arrangements.’ 

The key factors identified by Tang et al. (2013) focus on areas of communication, trust, experience, 

openness and honesty, as shown in Table 2.5. These ‘softer’ areas are generally not present in a PPP, but 

should be if this procurement model is to live up to its name. 

Table 2.5  Ranking scores of stakeholder-related factors in the briefing stage of PPPs 

Factors  Ranking score  

Open and effective communication  3.21  

Skilful guidance and advice from project manager  3.17  

Openness and trust  3.13  

Clarity of roles of stakeholders  3.12  

Holding workshops for stakeholders  3.07  

Knowledge of statutory and lease control of the project  3.04  

Selection of briefing team  3.03  

Experience of the client  3.00  

Knowledge of client’s responsibility  2.99  

Honesty  2.98  

Knowledge of consultants  2.96  
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Factors  Ranking score  

Clear management structure  2.95  

Experience of stakeholder group  2.94  

Sufficient consultation with stakeholders  2.93  

Team commitment  2.86  

Good facilitation  2.82  

Balance of the needs/requirements of different stakeholders  2.78  

Agreement of brief by all relevant parties  2.67  

Source: Tang et al. 2013 

The next section of this chapter reviews the literature on alliances in order to find out if there are any 

lessons that can be learned from this collaborative form of project delivery and whether they are capable 

of being transferred to the PPP and design & construct models. 

2.3.5 Alliances 

Throughout the world, the construction industry has been criticised for poor performance in terms of 

time, cost and fitness for purpose, as well as being highly litigious with much effort and energy being 

expended on making claims for additional fees and compensation and defending against counterclaims 

(Walker and Lloyd-Walker 2014). However, since the early 1990s several sub-sectors of the construction 

industry have been experimenting and using project procurement forms aimed specifically at changing 

team relationships and improving collaboration to deliver mutually beneficial outcomes with minimal 

conflict. Foremost of these is the project alliance. One of the earliest definitions of an alliance was 

provided by Gerybadze (1995) who stated that: 

‘The client and associated firms will join forces for a specific project, but will remain legally 

independent organisations. Ownership and management of the cooperating firms will not be fully 

integrated, although the risk of the project is shared by all participants.’ 

The Victorian Department of Treasury and Finance (2010) describes project alliancing as a procurement 

method in which: 

‘All parties are required to work together in good faith, acting with integrity and making best-for-

project decisions. Working as an integrated, collaborative team, they make unanimous decisions 

on all key project delivery issues. Alliance agreements are premised on joint management of risk 

for project delivery. All parties jointly manage that risk within the terms of an ‘alliance 

agreement’, and share the outcomes of the project.’ 

In Australia, the earliest alliances were formed to accelerate the delivery of projects in the offshore oil 

and gas industry, with the Wandoo B offshore platform (1994–1997) and the East Spar development 

(1994–1996) pioneering the approach. When the Australian National Museum project in Canberra was 
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completed in 2001, it was claimed to be the world’s first alliance in the building industry. Since then, 

alliances have been widely used to deliver road and rail transport infrastructure in New South Wales, 

Queensland, Western Australia and, to a lesser extent, Victoria. The level of alliancing activity within the 

Australian construction project industry remains significant. According to Wood and Duffield (2009), the 

total value of alliance projects in the road, rail and water sectors in New South Wales, Victoria, 

Queensland and Western Australia over the period from 2004 to 2009 was $32b. 

Project alliancing is generally suitable for the delivery of projects with characteristics such as high-risk, 

tight timeframe, complex stakeholder issues and complex external environments (Walker and Lloyd-

Walker 2014). These are exactly the characteristics of mega projects, yet as projects get larger, 

government clients more often than not push for PPP or design & construct contracts. The only time 

governments choose to use an alliance is when the scope is unknown or unclear before the works can 

start. It is a reflection of how the ideology of competition has captured government decision makers. 

The principal difference between traditional (e.g. design & construct) and alliance contracts is that in a 

traditional contract, clients typically do not bear the risks of any variation due to error or omissions in the 

agreed final design, but do face the full costs of any directed variation. Further, the risk of latent 

conditions is generally allocated to the contractor. In an alliance, project risks, particularly in areas where 

there are significant uncertainties, are often shared along with any rewards from completing the project 

early or under budget. (Productivity Commission 2014). 

As well as risk sharing, the literature on alliances describes various benefits from this delivery method, 

including encouraging collaboration to maximise value delivery, reducing transaction costs, reducing 

rework, improved dispute resolution and better access to and use of information (Walker and Lloyd-

Walker 2014). These are the elements that rarely exist in PPP and design & construct contracts. 

To explain where alliancing is positioned in relation to other forms of project delivery, Walker and 

Lloyd-Walker (2014) categorise project delivery according to the level of collaboration as shown in 

Figure 2.18. 

The important point that Walker and Lloyd-Walker (2014) make is that collaboration can be seen to 

progress in depth of magnitude, with the first order being mainly based on a focus on efficiency, the 

second order based on fair process and common purpose, and the third and fourth orders overlapping 

somewhat but primarily shifting from a focus on common platforms to added focus on committed 

relationships. This perspective also illustrates the rising level of early contractor involvement; intensity of 

painshare and gainshare incentive; extent to which participants feel that they jointly succeed or fail 

together; and that the project owner’s representative maintains a hands-on relationship with the contractor 

and design team parties who are non- owner participants in the project delivery process. From this it 

follows that improving collaboration actually reduces the risks to all parties associated with the first and 

second order delivery methods (i.e. those that include design & construct and PPPs). 
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Figure 2.18  Orders of collaboration 
Source: Walker and Lloyd-Walker 2014 

Alliancing, according to Walker and Lloyd-Walker (2014), has offered clients and the construction 

industry a collaborative way of delivering highly complex and risky projects and a way that can deliver 

genuine value for money. A key advantage of the alliance approach is that it embeds collaboration, better 

facilitates innovation and demands transparency and accountability. The Productivity Commission (2014) 

supports these observations, pointing to clarity of project scope, allowance for unforeseen changes, and 

collaborative and trust-based relationships as being especially important in project delivery. The 

collaborative nature of alliancing means that there is far more flexibility and effectiveness in coping with 

uncertainty than with other forms of procurement (Walker and Lloyd-Walker 2014). The opposite is 

undoubtedly true when projects are delivered through design & construct contracts and PPPs. 

Rahman and Kumaraswamy (2012) examined the relative usefulness of various factors and strategies for 

building a relationship contracting culture and integrated project teams in Hong Kong, Singapore, 

Australia, the Netherlands and the UK. They found that Australia prioritises project-based relationship 

contracting approaches, which highly appreciates the role of the client in devising relationship-friendly 

strategies like open communication (ranked 1 out of 24) with effective coordination (ranked 6 out of 24). 

2.3.5.1 Performance 

As part of their study of collaborative project performance, Walker and Lloyd-Walker (2014) surveyed a 

sample of 60 alliance projects across Australia and New Zealand. Respondents overwhelmingly 
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considered the alliance delivery approach to be superior to a design & construct or a construct-only 

delivery approach in delivering value. The reasons most often cited included an elimination of contractual 

variations, prevention of claims turning into litigation, and the minimisation of disputes and stoppages. 

Respondents also noted that an alliance’s flexibility of project delivery was better at addressing the 

complexities and risks associated with design and construction while encouraging innovation. This is 

another example of how researchers and survey respondents understand the ‘unfair’ or ‘poorly 

understood’ risks that are associated with design & construct and PPP projects. It also reinforces the 

difficulty of resolving complex issues related to mega projects. 

Walker and Lloyd-Walker (2014) also identified the most commonly used key result areas in alliances 

(apart from cost, which is an assumed key result area) from their sample of 60 projects. These are 

reproduced in Figure 2.19, which compares the frequency of different key result areas. It can be inferred 

that these areas are probably those that could contribute towards financial failure if not managed properly. 

Figure 2.19 Frequency of key result areas in alliances 
Source: Walker and Lloyd-Walker 2014 
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Significantly, this chart shows the misalignment between client-determined key result areas and those that 

are important from a contractor’s point of view. That is, the key result areas in the bottom half of the chart 

are the ones most important to the contractor and that have the greatest impact on the financial success or 

failure of the project. 

Walker and Lloyd-Walker (2014) also highlight the difficulties that contractors have in preparing for 

project risks, which suggests that more projects should consider the characteristics associated with 

alliancing. They observe that dealing with unknown risks poses a particular challenge because high levels 

of specification inhibit performance through encouraging defensive routines and associated high 

transaction costs. To resolve uncertainty the owner and project management team need to be flexible, able 

to adapt to change, capable of high level collaboration and have access to relevant knowledge, skills, 

attitudes and experience (Walker and Lloyd-Walker 2014). Yet contractors conducting $1b-plus projects 

are more likely than others to rate themselves below average in adaptive capabilities such as innovative 

problem solving, dealing with unexpected circumstances, documenting and transferring lessons learned, 

project risk management and ability to deliver projects on time (Ford and Steen 2014). 

Based on their sample of 60 alliance projects, Walker and Lloyd-Walker (2014) summarised the factors 

related to different processes or approaches that influence cost variance. Scope changes were cited as the 

primary reason for projects that were completed under the approved TOC, with innovation being cited as 

the second highest reason. The results are presented in Table 2.6. 

Table 2.6 Factors influencing outturn cost on alliance projects 

Underrun  Overrun  

Savings achieved through risk management, 
accelerated processes and innovative practices  

Increased scope  

Methodology improvements that were developed and 
which subsequently improved action on repetitive 
processes  

Delayed costs  

Risks not being realised  Delayed or extended approval processes, especially 
when heritage issues were involved  

Favourable weather conditions  Project delivered during a period of market volatility 
and economic boom which resulted in reduced 
availability and higher prices for resources  

Improved quality assurance  The design being more complex than originally 
considered  

Minimal business interruptions  Under-estimation of design effort  

Significant reduction in scope  Additional elements included in the scope 
Delayed inclusion of a KRA 
Separate portion of the contract negotiated after the 
commencement of the project and so was not factored 
into the initial TOC 

Source: Walker and Lloyd-Walker 2014 
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The respondents surveyed by Walker and Lloyd-Walker (2014) cited similar reasons for time 

performance to that of cost performance. Although this table relates to alliances, the reasons for overruns 

and underruns can be related to any procurement model. 

Additional data on time and cost performance can be found in a benchmarking study into alliancing 

undertaken by Wilmott et al. (2009) for the Victorian Department of Treasury and Finance. This study 

provides useful information gained from a survey of 46 public sector alliances valued at over $100m and 

completed between 2004 and 2009. This study found that 94% of alliances were completed on time or 

ahead of schedule and that 85% had an actual outturn cost (AOC) that was equal to or below the target 

outturn cost (TOC). This is a remarkably good performance by any standard and is almost the exact 

opposite of the cost performance of design & construct and PPP projects, of which 80% failed to meet 

their bid estimate. The reason for this difference is the almost complete reversal of risk profile between 

the procurement models. 

Other observations by Wilmott et al. (2009) on the perceived performance of the alliances studied 

include: 

• Typically the non-owner participants (NOPS) tended to have a higher perceived degree of success on 

most items surveyed than their owner counterparts 

• Only 2.7% of NOPs believed their alliance did not meet the requirements (aggregated), compared 

with 4.5% of owners 

• NOPs were significantly more positive about time and cost outcomes than owners. For example, 

72.3% vs 45.7% rated their alliance above or game-breaking for time and 74.4% vs 54.3% rated their 

alliance above or game-breaking for cost. 

This cost performance data is presented in more detail in Figure 2.20. It not surprising that the NOPs (i.e. 

the contractors) were clearly happier with the time and cost outcomes given the pain that they have 

probably experienced on ‘hard dollar’ contracts. 
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Figure 2.20 Cost performance of alliances 
Source: Adapted from Wilmott et al. 2009 

Respondents to the survey were asked to provide the initial, final and actual (if complete) TOC. Of the 46 

alliances surveyed, 85% met or came below the TOC, with 15% over budget. Figure 2.21 outlines the 

percentage of alliances that either met the TOC or fell within each 10% range below and over the TOC. 

Figure 2.21 Variations in TOC range 
Source: Wilmott et al. 2009 
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In their survey, Wilmott et al. (2009) also asked respondents to rate key items considered in terms of their 

importance in arriving at the decision to use an alliance procurement method. Figure 2.22 and Figure 2.23 

provide a graphical representation of the results, grouped into owner responses and NOP responses. 

Figure 2.22 Summary of items of importance – alliance owners 
Source: Wilmott et al. 2009 

Figure 2.23 Summary of items of importance – alliance non-owner participants 
Source: Wilmott et al. 2009 

Observations recorded by Wilmott et al. (2009) on the perceived items of importance to select an alliance 

included: 

• Owners viewed certainty of outcome (31.4%) to be of highest importance when selecting an alliance 

procurement method, followed by time (28.6%) and cost (17.1%). 
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• Non-owner participants viewed time (34.0%) to be of highest importance, followed by flexibility of 

approach and cost (both 25.5%). 

• Non-owner participants did not rate certainty of outcome (19.1%) very highly in comparison to the 

owners’ view that this was most important. 

• Both owners and non-owner participants did not view other stakeholders or community to be of 

particularly high importance. 

• Non-owner participants viewed team dynamics significantly higher than owners (17% to 0%). 

A number of further questions were posed in the survey which are shown together with their responses in 

Table 2.7. 

Table 2.7 Responses to further questions 

Question Owners NOPs 

Yes No Yes No 

Could the project have achieved a better result using an 
alternative delivery method? 

3% 97% 5% 95% 

Did the evaluation include cost criteria? 50% 50% 50% 50% 

Did the evaluation include benchmarking the NOPs profit 
and overhead fee? 

91% 9% 91% 9% 

Source: Wilmott et al. 2009 

Wilmott et al. (2009) undertook further analysis of the data to determine if there was any correlation 

between data sets that drove time and cost outcomes. 

From the owner’s data, there was a strong correlation between good time and cost outcomes, that is those 

that bettered the TOC and time requirements, and those projects which had good performance on 

stakeholder management and community. There was also a strong correlation between poor time and cost 

outcomes, and those projects which placed a lower degree of importance on cost, team dynamics and 

safety. 

From the non-owner participant data, there was a moderate correlation between good time and cost 

outcomes, and projects which placed a larger degree of importance on team dynamics and community. 

Supporting this point, there was a strong correlation between poor project performance, and projects 

which placed a lower degree of importance on team dynamics, community and other stakeholders 

(Wilmott et al. 2009). 

2.3.6 Conclusions 

There is evidence to show that the outcomes of PPPs could be improved by encouraging greater 

collaboration between the parties. Alliance contracting provides an obvious template for such an 

approach. The alliance principles of risk transfer, innovation and management skills could deliver 



Chapter 2 Analysis of Mega Project Delivery in Australia 

66 

improved value for money if implemented in PPPs. Clifton and Duffield (2006) noted that key alliance 

principles and techniques have been used in PPP projects in the past without implementing a full alliance. 

Tang et al. (2013) also note that participants in States such as Western Australia suggest that they would 

like to use more PPPs with an alliance agreement. Similarly, from a survey distributed to 15 leading PPP 

procurers in Australia, Taseska (2008) concluded that a number of alliance principles were utilised in the 

projects they undertook, even though they were not identified as alliance contracts in the project brief. 

However, there are two issues that would need to be addressed before alliance contracting techniques 

could be used on PPP projects, namely the availability of suitable projects and the private sector 

financiers’ willingness to accept financial exposure to a non-fixed price contract. 

This would be a great advancement and would certainly be welcomed by contractors. Clifton and 

Duffield’s research was conducted in 2006 but to date there is no evidence of alliance principles being 

implemented on PPPs (at least not in a manner that improves the financial success of such projects). 

Unlike Western Australia, governments in New South Wales and Victoria have not been receptive to 

introducing alliance principles in PPPs for infrastructure projects. This suggests that they have no 

intention of changing from their current model of transferring all risk to the contractor. 

Another opportunity for improvement would be to reduce the costs of bidding PPPs. According to 

Infrastructure Australia (2008a), the use of a competitive process is intended to encourage the private 

sector to develop innovative means of project delivery while meeting government cost objectives. 

However, the high cost of bidding a PPP works against this objective because it discourages contractors 

from tendering if they believe the prospect of success to be low. One way to overcome this issue is for 

governments to apply a rigorous pre-selection process that ensures there are only two tenderers for mega-

projects. 

The Victorian Government is on record as saying that it is committed to reducing bid costs for all PPPs 

(Department of Treasury and Finance 2013). The Department suggests that procuring agencies should 

continue process improvements, including minimising information requirements for bidders, short listing 

only two bidders where appropriate and minimising the use of best and final offer processes in PPPs 

where possible. These recommendations would indeed be an improvement if government clients acted on 

them; however the very first Victorian PPP brought to market after this publication (the East West Link) 

had three bidders and not the two recommended. Each bidder was required to provide multiple copies of 

their submissions, each of which contained over 20,000 pages of documents and drawings, suggesting 

that the recommendation to minimise information requirements also went unheeded. Contractors will not 

continue to participate in this type of bid process for PPPs if the costs of doing so continue to escalate and 

the probability of success remains at one in three or worse. 

In a positive development for contractors, Victoria has commenced a trial of reimbursing bid costs for 

PPPs. This is intended to be used for projects where it will maximise competition by incentivising 

stronger market responses and attracting better quality bids. The amount of reimbursement is determined 
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on a project specific basis and involves making a partial payment to losing bidders in return for their 

intellectual property where appropriate. The reimbursement is funded as part of transaction costs in the 

business case (Department of Treasury and Finance 2013). This has been positive for the industry. By 

way of example, the losing consortium on the East West Link project was reimbursed $12m of its bid 

costs. The total bid costs were $50m, therefore the $12m equated to approximately 25% of the bid cost. 

The literature on PPPs appears to confirm the hypothesis of this research, which is that the risk of 

financial failure when delivering mega projects in Australia increases with project size and complexity. 

The next section of this chapter looks at client-contractor relationships and whether they have an 

influence on project performance. 

2.4 CLIENT RELATIONSHIPS AND GOVERNANCE 

2.4.1 Introduction 

The client-contractor relationship is an important element in the delivery of mega projects. While a close 

working relationship enables both parties to achieve the best outcome for the project, other factors come 

into play because the wants and needs of the two parties exist in tension. For example, the client needs to 

get the best value for the money spent on the project, achieve its technical requirements and ensure the 

works do not negatively impact on its operations or create legacy issues. The contractor has to deliver a 

return for its shareholders, achieve the project objectives, minimise harm to workers, the public and the 

environment, and deliver a product that will maintain its reputation and help secure new contracts. 

2.4.2 Relationships 

A harmonious client-contractor relationship can increase mutual understanding and reduce project-related 

risks if trust is established through collaboration and openness between all parties involved (Alam et al. 

2012). Adopting relationship contracting principles and developing mutual trust are factors that allow the 

client and contractor to build a stronger commercial relationship as well as to share and mitigate the risks 

that arise from uncertainties in project delivery. 

If a long-term relationship is based on a simple contractual agreement, it is very likely to create a 

deadlock situation when typical problems arise. This requires an informal communication system to 

exchange information between the parties to ‘unlock’ the situation. This explains why partnerships ought 

to work better in collaboration than under traditional contractual arrangements in achieving common 

goals (Alam et al. 2012). Purely contractual agreements between parties do not have the capacity to 

overcome conflicting situations. As noted by Alam et al. (2012), ‘if the long term relationship is based on 

simple relational contract hold-up problems are very likely to occur’. 

Deakin et al. (1997) explore the concept of ‘business trust' which is based on groups having shared 

ethical values, shared principles of fairness and convergent expectations about their obligations to each 
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other. Such trust can sustain the ability of all project participants to remain cooperative in the face of 

complexity and unforeseen problems, and also provide a framework for the joint management of risks 

that cannot be foreseen or clearly allocated to one party at the outset. 

While the literature highlights the significance of trust in project delivery relationships, it is difficult to 

establish trust when parties have their own self-interest to protect. Alam et al. (2012) argue that mutual 

respect and trust usually do not exist at the very beginning of the partnership. Building a relationship 

between participating parties takes time; long-term relationships and previous work experience can play a 

role in building trust, and this has not been well studied. Although the challenges and complexities of 

building trust between parties to a contract are well known, Alam et al. (2012) note that little attention has 

been paid to developing a workable model that clearly demonstrates how such trust can be built between 

parties with their own self-interest. 

Rahman et al. (2003) link the attitudes of the client, project leaders and teams to complex construction 

projects through what they call ‘relational contracting’. They define this as ‘a recognition of mutual 

benefits and win-win scenarios through more cooperative relationships between the parties’. While this 

one of the characteristics of an alliance contract (Section 2.3.5), Rahman et al. see relational contracting 

as a broader definition that underpins other collaborative approaches such as partnering and joint ventures 

as well as alliances. Apart from the events seen at the time of contract, relational contracting dynamically 

takes into account the events before and after the moment of contract formation. According to Rahman et 

al., parties in relational contracting do not strictly follow the legal mechanisms, but they operate within a 

dynamic framework constantly pulled by a collection of contractual, economic and behavioural forces. 

This is particularly so in complex, lengthy and evolving transactions such as mega projects where the 

circumstances underlying the contract may change considerably over time. 

One of reasons why collaborative projects succeed is that they benefit from the synergy of combining 

resources and skills and distributing tasks and responsibilities between the participants. Collaboration in 

developing construction strategies and management plans greatly reduces project costs, enhances 

cooperation, increases information sharing and facilitates dispute resolution (Alam et al. 2012). 

Engineers Australia (2014) supports this observation by setting out a series of principles for leadership 

and collaboration to achieve success in complex projects: 

• Develop key areas of leadership and collaboration over the entire project management community 

• Implement business practices to identify and resolve gaps in critical skills 

• Foster a culture of continuous learning and transparency within and across organisations 

• Divide the development of complex projects into two stages: initiating and shaping; and implementing 

• Engage all stakeholders in developing a set of shared performance criteria that link to strategic goals 

• To align stakeholders’ expectations: 



Chapter 2 Analysis of Mega Project Delivery in Australia 

69 

- appoint a dedicated and experienced project shaper 

- build resilience in to the project shaping process 

- achieve genuine alignment of the stakeholders. 

• Temper enthusiasm with objectivity during the shaping phase 

• Account for differing perspectives of stakeholders in risk analysis and treatment 

• Develop organisational structures, processes, routines and attitudes that underpin collaboration 

• To build successful project teams: 

- select project managers with exceptional leadership qualities 

- create an environment where team members are confident and capable of succeeding 

• Select and retain team members with values and skills that support the project culture and 

performance objectives 

• Encourage productivity and innovation by fostering high performance teams 

• Link performance measures to team culture and achievement through values and incentives 

• Foster a client-centric focus for technical personnel 

• Avoid using collaborative models to transfer risk inappropriately. 

Garemo et al. (2015) stress the importance of clients taking an active role in putting together the project 

team. It is not enough for them to have a vague theoretical overview of how the project should work. 

They need to create a detailed, practical approach to deal with such eventualities as managing quality 

risks, escalating costs, or replacing a specialist subcontractor. An experienced project manager is not 

enough; the project team must have all the requisite skills, including legal and technical expertise, 

contract management, project reporting, regulatory approval, stakeholder management, and government 

and community relations. 

In Australia, the concept of having the client take an active role in project delivery is colloquially termed 

‘having the client inside the tent’. A recent example of this is the Victorian Regional Rail Link Work 

Package E (Deer Park to West Werribee) project where the Regional Rail Link Authority collaborated 

closely with the contractor to overcome challenges associated with rock excavation and construction 

under a busy freeway. The project was not only completed ahead of time and within the budget, but was 

also financially successful for the contractor and won several awards including the National Infrastructure 

Project of the Year in 2014. 

Conversely, projects whose clients adopt a ‘hands-off’ approach to delivery are associated with a higher 

rate of financial failure. This can be demonstrated by a comparison of two infrastructure projects 

commenced in 2012–2013 by the same Tier 1 contractor. The first of these was a traditional contract for 

the redevelopment of marine and rail infrastructure at the Whyalla steelworks, while the second was a 
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similar contract for the construction of a new terminal, car park and associated road infrastructure at 

Melbourne Airport. 

Both projects involved the construction of complex infrastructure in intensive operational environments. 

On the Whyalla project, the client worked closely with the contractor’s team on site to plan, manage and 

deliver the works, contributing to design and construction solutions that avoided disruption to port 

operations. This was markedly different to the Melbourne Airport project, where the client’s minimal 

engagement with the contractor contributed to delays, inefficiencies and poor team morale. 

The Whyalla project was delivered ahead of time, within the client’s budget and profitably for the 

contractor, while the Melbourne Airport project encountered delays, cost overruns and lost money for the 

contractor. 

2.4.3 Governance 

Good governance is increasingly being recognised as critical for project success, particularly on large, 

complex projects. Governance in the mega project context is a set of management systems, rules, 

protocols, relationships and structures that provide the framework within which decisions are made for 

project development and implementation to achieve the intended business or strategic motivation (Mann 

2014). 

The delivery of mega projects is challenging, with long planning horizons and complex interfaces, 

multiple stakeholders and the potential for significant scope changes to occur over time (Infrastructure 

Australia 2013a). Weak project governance is one of the major causes of project failure. It translates into 

higher costs, poor risk management and inadequate scrutiny of overruns, delays and other problems. 

Common failings include inadequate governance or project assurance plans, a failure to measure the 

performance of the project team and sponsors, gaps in project governance skills, and a lack of 

independence between the project governance and project delivery. 

Based on research of six case study projects, the Department of Infrastructure and Transport (2010) 

concludes that strong project governance arrangements mean strong project delivery. Sophisticated 

governance arrangements incorporate clear key lines of responsibility for key project owners and 

managers, such as the Joint Leadership Team arrangements for the Northern Expressway and the 

Executive Steering Group for the Southern Seawater Desalination Plant. These arrangements are 

particularly important in partnership and alliancing procurement models. Independent expert advisors and 

joint governance arrangements are practical steps to ensure value for money is achieved in these 

circumstances. 

However, guaranteeing accountability in the governance of infrastructure projects can be a challenge, 

especially for PPPs. As noted by Willems (2014), ‘accountability easily gets lost in the cracks of 
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horizontal and hybrid governance’. Poor accountability is certainly a factor that contributes towards 

project failure. 

Several submissions to the Productivity Commission (2104) also identified poor project governance as a 

major reason why infrastructure projects fail to meet their timeframe, budget and service delivery 

objectives. Industry Super Australia’s submission asserted that Australian governments must improve the 

project procurement and transaction management processes to reduce tender, construction and operational 

cost; increase schedule reliability; eliminate fees leakage; eliminate windfall operational profits, and 

promote innovation. The Victorian Government’s submission noted that effective governance is of 

paramount importance to ensure successful project delivery and emphasised the importance of the project 

steering committee in providing high level oversight of implementation and management of the project 

and ensuring that the project team and contractors are held accountable for effective delivery of the 

project. 

Mann (2014) defines the three key project success factors from a client perspective as governance, scope 

definition and processes. Analysing the lessons learned from three mega projects in Perth, namely the 

new Perth Stadium, Fiona Stanley Hospital and the Perth Arena, Mann (2014) concludes that: 

• Effective decision making is fundamental to project success. Big projects involve many decisions. 

• In a complex project environment, stakeholder interests and objectives will vary widely. Often they 

are not aligned with strategic project objectives. 

• In these circumstances, good decision making cannot be left to chance. This requires structure and 

protocols which can be complex. 

• The establishment of a governance framework with well defined roles and responsibilities should be 

the first priority at project inception. 

Mann’s observations provide a good insight into the views of the Western Australia government, 

particularly given that it has delivered the Perth Children’s and Fiona Stanley hospitals. 

2.4.4 Conclusions 

The literature on client relationships supports the concept of the integrated client-contractor team, which 

is one of the reasons why relationship contracting approaches such as alliances have proven successful in 

delivering mega projects. However, there is a clear divergence between contractors and governments on 

this issue; contractors are happy to see clients participating in project teams, while governments prefer a 

‘hands-off’ approach to their projects. This suggests that until there is a change in public sector ideology, 

PPPs and design & construct contracts will remain the most popular forms of project delivery for mega 

projects in Australia. 
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2.5 TECHNICAL FACTORS 

2.5.1 Introduction 

Of all the influences on project financial performance, technical factors have been the most widely 

studied in the literature. This could be because the most of the research has been undertaken within the 

discipline of project management, which provides a systematic framework for isolating individual factors 

and measuring their effect on project performance. 

Of the many technical factors described in the literature, risk is a major area of study because the 

management of risk is directly related to time and cost control and hence project and company 

profitability. The first part of this section is therefore devoted to understanding how risks are evaluated, 

allocated and managed. This section then goes on to examine factors such as cost management, time 

management, design, industrial relations and legal issues in more detail. 

2.5.2 Risk 

Risk may be defined as an exposure to economic loss or gain arising from involvement in the 

construction process; or as a variable in the process of a construction project whose variation results in 

uncertainty as to the final cost, duration and quality of the project (Akintoye and MacLeod 1996). To 

clarify the meaning of risk as it applies to construction activities, Akintoye and MacLeod (1996) surveyed 

the top 100 UK construction firms and asked their senior executives to explain what they understood by 

risk. Some of the responses they received are as follows: 

‘Factors which can adversely affect the successful completion of a project in terms of budget and 

schedule, which in themselves are not always identifiable.’ (Project Control Manager) 

‘The likelihood of physical, contractual or economic conditions becoming more difficult than those 

allowed for in the price.’ (Managing Director) 

‘The likelihood of unplanned events occurring.’ (Director of Business Development) 

‘Tender or on-site performance mistakes leading to quality underperformance, cost overrun and 

an impact on all of these from a variety of unforeseen circumstances.’ (Finance Director) 

‘The probability of a construction activity costing more than allowed for in the tender.’ (Contract 

Manager) 

Effective risk management is a fundamental function of project management and is crucial to not only the 

success of a project, but also its profitability for the contractor. Critical risks need to be identified during 

the planning and tendering phases and strategies to eliminate or mitigate them put in place. To do this 

effectively, time and resources must be allocated to establishing initial conditions and modelling the 

outcomes of potential failures (Engineers Australia 2014). As projects get larger, there is a tendency for 
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more risks to be passed from the client to the contractor, who has to make more provisions in the program 

and budget to resolve them if they arise. Risk provisions may be constrained by competitive pressures or 

simply underestimated, which can lead to financial failure if risks are not brought under control. 

2.5.2.1 Types of Risk 

Various classification systems have been proposed to group project risks into logical categories. At the 

simplest level, the overall risk of a project can be divided into two major components: commercial risk 

and construction risk. Examples of commercial risk are contract ambiguity, poor understanding of 

contractual rights and obligations, and lack of timeliness in contract administration. Construction risk on 

the other hand encompasses all the risks that are inherent in the work itself. This type of risk would be 

present even if one company with perfect internal communication performed all of the functions itself 

(Kangari and Riggs 1989). 

For reasons of brevity, only a selection of the risk classifications found in the literature are discussed 

below. Other risk classifications, including a previously unpublished classification of contractors’ legal 

risks, are provided in Appendix C for further reading. 

Since the work of Kangari and Riggs (1989), other researchers have developed progressively more 

elaborate systems of classifying, categorising and ranking risks. For example, Kumaraswamy (1997) 

proposes that risks on infrastructure projects can be classified into six fundamental categories, as shown 

in Table 2.8. 

Table 2.8 Classification of risks on infrastructure projects 

Risk category Issue 

General risks Socio-political, legal, economic, and general environmental risks 

Market risks Raw material supply and end product demand risks 

Financial risks Financing, exchange rate, inflation, and tax adjustment risks 

Managerial risks Risks encountered in achieving cost, quality, and time targets through 
human resource management 

Design risks Risks of design errors, poor functional provisions, and reliance on 
inappropriate standards 

Construction risks Risks in special site conditions, construction technology, logistics, 
materials, workmanship, labour availability, and industrial relations 

Source: Adapted from Kumaraswamy 1997 

In his study of risk allocation in Australian PPP projects, Jin (2010) proposes a more detailed 

classification that encompasses the whole life cycle of an infrastructure project. This is reproduced in 

Table 2.9. 
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Table 2.9 Classification of risks on PPP projects 

Supercategory  Category  Risk 

Development phase  Planning and design risks  Changes in output specification 

  Defects in design 

 Construction risks  Failure/delay in land acquisition 

  Unforeseen site conditions 

  Failure/delay in materials delivery 

  Defects in construction 

 Commissioning risks  Failure/delay in commissioning test 

Operation and transfer 
phase  

Operating risks  Failure/delay in operation 

  Excessive maintenance and refurbishment 

  Adverse impact of core services delivery 

 Market risks  Demand below anticipation 

  Revenue below anticipation 

  Unanticipated economic downturn 

  Increased competition 

  Technical obsolescence 

  Adverse demographic change 

  Unanticipated inflation 

  Withdrawal of government support network 

 Asset ownership risks  Less residual value 

Lifetime  Political, legislative and 
regulative risks  

Adverse changes in law, policy or regulations 

  Failure/delay in obtaining permit/approval 

 Financial risks  Unavailability of financing 

  Refinancing gain 

  Financial failure/delay of private consortium 

  Adverse change in interest rates 

  Adverse change in tax 

 Social, industrial and inter-
organisational relations 
risks  

Lack of cooperation of the government 

  Public resistance 

  Destructive industrial action 

  Partners’ disputes 

  Different interpretation of contract 

 Environmental risks  Site contamination 

 Force majeure risks  Force majeure 

Source: Jin 2010 
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It is also possible to categorise risks in a way that takes account of the project type, which generates more 

specific details. For example, Table 2.10 shows risks applicable specifically to road construction projects. 

Table 2.10 Classification of risks for complex road construction projects 

Risk category Issue 

Design Insufficient investment in establishing existing conditions with scale 
models or prototypes. Designers do not communicate the consequences of 
constructing designs out of tolerance 

Access and approvals Failure to identify or engage external stakeholders during planning for 
access and approvals can cause delays 

Relocating utility services Inadequate existing condition survey can overlook existing services 

Unsuitable material Inadequate geotechnical survey fails to identify rock, soft or contaminated 
materials 

Site conditions Inadequate awareness of changing weather conditions and contingency 
planning 

Traffic management Failure to constantly monitor traffic and treat change in routine as a source 
of high risk to users and workers 

Procurement Focus on price alone. Quality of materials also needs to be to standard and 
resources supplied on schedule to avoid delays 

Source: Engineers Australia 2014 

In traditional public procurement projects, construction risks are borne by the contractor, while most other 

risks are borne by the government. In a design and construct contract, the client does not bear the risks of 

any variation due to error or omissions in the agreed final design, but does face the full costs of any 

directed variation. Further, the risk of latent conditions is generally allocated to the contractor 

(Productivity Commission 2014). Table 2.11 summarises a typical risk allocation for a public sector 

project procured by traditional means. 

Table 2.11 Classification of risks for traditional infrastructure projects 

Risk category  Risks  

Finance  Securing finance 
Maintaining finance (including changes to loan conditions)  
Interest rate and tax amendments  
Tax rulings 
Price escalation in capital components  

Design and development  Design suitability  
Development problems  
Testing problems  
Design and development variations  
Delivery of design  

Construction  Fixed time and cost to complete  
Delivery schedule  
Planning approvals  
Environmental issues  
Disruption to existing services  
Site preparation  
Transport of assets to site  
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Risk category  Risks  
Design and construction variations  
Industrial disputes  

Operation  Asset/service performance  
Asset/service availability  
Repairs and maintenance cost variations  
Security  
Staff training  
Change to client requirements  
Cost of keeping existing assets operational  
Latent defects in existing assets  
Changes in demand  
Third-party revenue  

Ownership  Uninsurable loss or damage to the assets  
Technology change or obsolescence  
Federal and state legislation/regulation changes  
Public/third-party liabilities  
Force majeure  
Realisation of the residual value of assets  

Source: Adapted from Department of Defence 2001 

Another way to study risks is to consider the frequency or probability of their occurrence. Figure 2.24 

shows a series of project risks ordered by their probability, as revealed by a survey conducted by Blake 

Dawson of 121 participants across Australia, representing approximately $55b worth of projects. 

Figure 2.24  Key risks in projects 
Source: Blake Dawson 2011 
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While it is useful to categorise and classify risks, it is also necessary to consider the relationships between 

risks, as many uncertainties contribute to project failure and some risk combinations can have a greater 

impact than others. Soomro and Zhang (2014) note that transportation PPPs have revealed numerous 

problems illustrating complex interrelationships among market uncertainties, socio-political risks, and 

human error (i.e. the risk inherent with the main project partners). In addition, experience has shown that 

the majority of problems were not caused by a single factor; rather, they resulted from a complex 

relationship of many actions by different project partners or events. 

2.5.2.2 Risk Allocation and Transfer 

The maxim ‘risks should be allocated to the party best able to manage them’ is encountered extensively in 

the literature (HM Treasury 2003a; Hodge 2004; Clifton & Duffield 2006; Nisar 2006) and features 

strongly in consultants’ advice to governments over the past 20 years. It means that the party that is best 

able to understand a risk, control the likelihood of the risk occurring and/or minimise the impact of the 

risk should also be responsible for managing it. The theory is that if the party that manages the risk also 

bears its financial cost, it will have the best incentive to mitigate the risk. Risk allocation based on these 

principles is, therefore, assumed to generate the most efficient risk allocation, the lowest costs to the 

project and the greatest value for money (Hovy 2015). Infrastructure Australia (2008a) succinctly states 

the government’s approach as follows: 

The principle governing risk transfer is one of optimal risk allocation. Risk ought to be allocated 

to whichever party is best able to manage it, taking into account public interest considerations. 

Although this principle appears straightforward, implementing it can be more challenging in practice. 

There is a widely held opinion in the contracting industry that contractors are not in fact best placed to 

manage some of the risks that the government believes they should accept. 

An interesting example of how the literature on risk allocation is biased towards the government 

perspective can be found in Figure 2.25 by Da Cruz and Marques (2012) which purports to show that the 

government failed to transfer enough risk to the private partner in the delivery of 16 new schools in 

Portugal. 

In Figure 2.25, the risk allocation appears tilted away from the private partner, but this is totally 

misleading because each risk is shown as having equal value. The government’s tiny monetary risks on 

gardening and security are somehow weighed up as being equal to the private party’s large risks on 

construction and financing. 
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Figure 2.25  Risk allocation in PPP school projects in Portugal 
Source: Da Cruz and Marques 2012 

Delving further into the world of government thinking on risk allocation, The Green Book (HM Treasury 

2003a), provides a set of procedures recommended for project appraisal and evaluation in the public 

sector and says that: 

‘When faced with significant risks, a public body should consider transferring part or all of it to 

the private sector. The governing principle is that risk should be allocated to whichever party from 

the public or private sector is best placed to manage it. The optimal allocation of risk, rather than 

maximising risk transfer, is the objective, and is vital to ensuring that the best solution is found. 

Accordingly, the degree to which risk is transferred depends upon the specific proposal being 

appraised.’ 

HM Treasury (2003a) goes on to say: 

‘Where the private sector has clear ownership, responsibility and control, it should be encouraged 

to take all of those risks it can manage more effectively than the procuring authority. If the public 

body seeks to reserve many of the responsibilities and controls that go hand-in-hand with service 

delivery and yet still seek to transfer significant risk, there is a danger that the private sector will 

increase its prices.’ 

In other words, there may well be a danger to the government by keeping the risk in their hands, but this 

can be much worse for the government then transferring it to the contractor. Governments are well aware 

of this. 

Although many risks are within the control of each party, to some degree certain risks are outside the 

control of both parties. Infrastructure Australia (2008a) says that if neither party is in a position of full 
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control, the risk allocation should reflect how the private party prices the risk and whether it is reasonable 

for government to pay that price, taking into account the likelihood of the risk eventuating, the cost to 

government if it retained that risk and the ability of government to mitigate any consequences if the risk 

materialises. While this is another reasonable statement in principle, in practice the contracting industry 

believes that it takes more than its fair share of unknown risks. 

In relation to PPPs, there is considerable discussion and analysis in the literature with regard to 

improvement of risk allocation and how this can affect their success (Mott MacDonald 2002). One way 

would be to adopt elements of an alliance contract, but case studies and surveys have found that the 

finance market is unwilling to accept the risk profile of a full alliance regime (Clifton and Duffield 2006). 

Government risk allocation policies have an objective to allocate the risk to the party that is best able to 

manage it for the least cost (Hodge 2004; Clifton and Duffield 2006; Nisar 2006) and these policies need 

to be adhered to, especially in the case of major infrastructure projects (Johnston and Gudergan 2007).  

The key driver for the first PPPs in Australia was to finance infrastructure off the government balance 

sheet. Later, in the second half of the 1990s, the drivers for private sector provision were private sector 

growth and efficiency, coupled with maximum risk transfer. The Victorian Department of Treasury and 

Finance (2007) acknowledges that both of these approaches led to some unsustainable contracts and 

unsatisfactory outcomes for both the government and the private sector. 

In his comparison of the use of PPPs in the UK and Australia, Ball (2011) observes that both jurisdictions 

agree that appropriate risk transfer is at the heart of the success of PPPs. Ball lists relevant risk categories 

including site risks, design, construction and commissioning risk, operating and maintenance risk, 

financial risks, uptake/patronage risks, force majeure risks and legislative risk. A typical example of risk 

allocation between the government and the contractor is shown in Table 2.12, which is drawn from the 

Peninsula Link project in Victoria. 

Table 2.12 Peninsula Link risk allocation  

Risk  State Private 

Land acquisition    

Market risk    

Native title    

Industrial action    

EPBC approval    

Changes in State law    

Ex ante contamination    

Impact of CES    

Ex post contamination    

Time and cost risk    



Chapter 2 Analysis of Mega Project Delivery in Australia 

80 

Risk  State Private 

Force majeure (construction)    

Insurances    

Defined extensions (construction)    

Finance risk    

Construction delay (weather)    

Utilities risk    

Interface risk    

Damage to property    

Handover/fitness for purpose   

Source: Regan 2014 

Ball (2011) cites evidence gathered by Webb and Pulls (2002) that governments in Australia allocate 

more risk to the private sector than the UK government does, and their policy was once to allocate as 

much risk as possible to the private sector partner. After some experience with PPP projects, governments 

realised that if the private sector was unable to manage a particular type of risk (e.g. legislative risk), then 

it was likely to charge a premium price for having to bear it. 

According to Teicher et al. (2006), governments have an expectation that partnerships will shift risk to 

the private sector. Taseska (2008) confirms this by saying that Australian PPP projects transfer as much 

risk as possible to the private partner in an endeavour to gain budget surety, regardless of which party is 

best placed to manage the risk. This is in contrast to the OECD report on PPPs (2008) which makes the 

observation that ‘allocating risk to the party best able to manage it does not imply that the maximum risk 

is transferred to the private partner’. The OECD viewpoint is very true, yet it seems to have been ignored 

by governments in Australia. Governments need to start taking a mature approach to project procurement, 

because the competitive environment does not motivate contractors to develop such maturity. 

The need to develop project relationships has been recognised by PPP patrons and financiers, and the next 

step is for them to recognise the need to change the risk management approach and develop a more 

appropriate scheme for risk allocation and sharing. One option would be to create a risk cap so that the 

financial consequences for the contractor cannot rise above a certain level (Taseska 2008). 

Clifton and Duffield (2006) suggest that if effective risk allocation is not achieved in the future PPPs, 

suppliers may stop bidding for PPPs or they may incorporate higher risk premiums in the bid, therefore 

increasing the overall project costs. Their view is supported by the comments of the financier for the 

Southern Cross Station project, which resulted in significant losses for the contractor. ABN Amro’s 

Managing Director of Infrastructure stated that the private sector would, in future, take a reduced share of 

the risks for PPPs, saying ‘There are things that the private sector is seeking to move back into the hands 

of government’ (Ball 2011). 
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At that time, this comment seemed to foreshadow a tougher approach on the part of the private sector to 

negotiating with governments. However, subsequent projects showed that the construction industry was 

not able to push back on the magnitude of risk transfer. For example, after the Southern Cross Station 

project lost approximately 30% on a contractual value of $500m, the private sector incurred almost 

crippling loses only five years later on the Airport Link in Brisbane and the Victorian Desalination 

Project. Each of these projects lost $1.5b which equated to 30% and 40% of their contract value 

respectively. 

The Department of Treasury and Finance (2013) states that achieving value for money (VFM) is the core 

principle for PPPs. Grimsey and Lewis (2005) support this and state that transferring risks to the private 

sector under a PPP structure and having it bear the cost of design and construction overruns is one way in 

which a PPP can potentially add value for money in a public project. They are backed up by the OECD 

(2008) which, in its discussion of risk transfer, indicates that unless sufficient risk is transferred to the 

private partner, the PPP is unlikely to yield the promised value for money. 

Jin (2012) supports this view, saying that governments can transfer appropriate risks to the private sector, 

which is supposed to be capable of managing those risks better, and that this is a major VFM driver. Jin 

(2012) also cautions that it is critical for government to understand that while it is sub-optimal for the 

public sector to retain inappropriate risks, it is also sub-optimal to transfer inappropriate risk to the private 

sector. 

The Department of Infrastructure and Transport (2010) accepts that different risk transfer arrangements 

can be appropriate for different projects and cites some examples where it believes that risks were 

transferred appropriately in order to maintain VFM. The M7 motorway successfully transferred most risk 

to the private sector, since technical and other uncertainties were limited, allowing the private sector to 

introduce design innovations; similarly the Southbank Institute of Technology PPP transferred only some 

of the risk, keeping demand risk in the public sector. The Department of Infrastructure and Transport 

(2010) concludes that risk transfer should be considered on a case by case basis on its first principles, not 

by prior decision. 

From the above it can be seen that the concept of maximum risk transfer has therefore been around for a 

long time and it has become more of a problem for contractors as projects have increased in size. This has 

not stopped governments from trying to do everything in their power to benefit themselves in terms of 

driving down costs, transferring more risks and creating more competition. For example, the Victorian 

Department of Treasury and Finance (2012) reports that it commissioned a study of alternative financing 

options to deal with the challenges of securing project finance after the global financial crisis of 2008. 

The terms of reference of this study highlighted risk allocation and competitive tension as two key 

criteria. 

According to Ng and Loosemore (2007), risk transfer is often handled poorly in many projects. A 

common perception that privatisation involves transfer of all risks to the private sector was prevalent in 
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many countries until recently. Although this has been found to have major limitations and many 

governments now recognise that privatisation is a partnership in which they must retain some risk, 

whether in the form of financial subsidies or the assumption of contractual responsibilities or contingent 

liabilities, the principle of optimal risk allocation is often not followed in many infrastructure projects (Jin 

2012). What happens then is that risks are allocated to the party least able to refuse them rather than the 

party best able to manage them, particularly when the government maintains maximum competitive 

tension (Jin 2009). 

Nisar (2006) highlights this issue by describing the client’s dilemma of what to do about risks which 

neither party can control. When this dilemma occurs (and it always does), the default in Australia is to 

transfer these risks to the contractor. This is where the adoption of a partial PPP/alliance procurement 

model would be beneficial because both parties could equally manage the risk together for the best VFM 

results. Such a model would allow the government to use private funding in return for a shared and 

collaborative approach to delivery. 

From a government viewpoint, the transfer of risks from the client to the contractor is a major benefit 

from the private funding of public infrastructure (Hodge 2004). According to Hodge, this risk transfer 

accounted for 60% of the total cost saving for PFI projects in the UK and that for six of the 17 cases (i.e. 

35%), achieving value for money was entirely dependent on risk transfer. In addition to this, there are 

numerous other case studies which suggest that the cost savings achieved in PPPs are attributable to risk 

being transferred (not shared) from the public to the private sector (Hodge 2004 and Nisar 2006). 

2.5.2.3 Risk Misallocation 

Jin (2010) identifies a number of transaction costs that may result if a risk is improperly allocated. These 

include: 

• The extra costs for clients of a higher contingency or premium included in the bid price from 

contractors 

• The extra costs for clients of more resources for monitoring the risk management work 

• The extra costs for clients and/or contractors of recovering lower quality work i.e., the materialised or 

deteriorated risk for a given price 

• The extra costs for contractors of increasing safeguards both ex ante and ex post against any 

opportunistic exploitation of one’s own risk management service-specific assets by other parties 

• The extra costs for contractors of the resources dedicated to lodging claims related to the misallocated 

risk 

• The extra costs for both parties of dealing with the disputes or litigation related to the misallocated 

risk. 
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While Jin’s work highlights that there are consequences if risk allocation is one-sided, contractors have 

seen little change when it comes to government clients accepting their fair share of risk, apart from 

alliance projects. Governments have spent a lot of money on research that has highlighted the problems in 

delivering mega projects, yet change and awareness are extremely slow. 

As the financial failure of mega projects has attracted more public attention, governments have become 

more aware of the risk of major contractors being forced into insolvency as a result of taking on risks 

outside their control. The Productivity Commission (2014) notes that accepting the risk of construction 

problems such as delays, input price changes and rework places a financial burden on the contractor. The 

ability to bear such risks becomes more important as projects become larger and more complex. Because 

the costs associated with high value or high risk projects can be substantial, contractors without the 

capacity to manage costly risks face insolvency. To the extent that they have relatively strong balance 

sheets, established contractors with greater market share are relatively better placed to absorb large, but 

infrequent, losses. This makes them appealing to clients looking to avoid the disruption associated with 

financial difficulties on the part of the contractor (Productivity Commission 2014). 

The OECD report on PPPs (2008) draws a distinction between endogenous and exogenous risks (risks 

one can and cannot control). The type of risk that is the driver of efficiency in a PPP is endogenous risk 

(since exogenous risk, by definition, cannot be controlled). Exogenous risk is carried by the government 

or shared by the partners. However, should a government require that the private partner carry some of 

the exogenous risk, the private partner may require a premium for doing so. Given that the risk is 

exogenous, the government cannot get better risk management from the private partner than what it could 

obtain if it carried the risk itself; yet in the Australian market, exogenous risk is carried by contractors. 

2.5.2.4 Risk Valuation 

According to Grimsey and Lewis (2005), the reported average value of transferred risks on PPP projects 

across Australia appears to be around 8%. This contrasts markedly with a contractor’s risk allowance 

which is between 3% and 5% for total risk and typically includes much more risk than a client would be 

aware of, for example the risk of buying losses on subcontracts and materials. 

Grimsey and Lewis compare the Australian data with the UK and say that transferred risk as a percentage 

for total PSC in the UK appears to be within the range of 10–15%, averaging around 12%. They suggest 

this discrepancy may be due to the UK’s experiences with cost overruns and could therefore reflect a 

better informed view of what values should be attributable to transferred risk. Alternatively, it could 

indicate that Australia has experienced less in the way of cost blowouts under traditional procurement 

than is the case in the UK. A review of the Partnerships Victoria policy examined eight PPP projects and 

found that the weighted average savings were 9% across all projects (Grimsey and Lewis 2005). 

It is interesting to compare the Victorian Government’s claimed savings of 9% with the amount that 

contractors are actually losing on mega projects. If the 5% risk allowance that the contractor absorbs 
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during construction is added to the 9% saving that the government claims it is making, the result is 14%, 

which is close to the average 16% that contractors lose on delivering mega projects as shown in 

Chapter 4. 

Based on the research in this thesis, it would therefore appear that the UK data for risk transfer quoted by 

Grimsey and Lewis (2005) is probably correct. The average 16% loss observed in Chapter 4 is over and 

above the 3–5% that Australian contractors normally allow for risk. This means that contractors should 

allow 17–19% as a risk contingency. As this is unlikely to happen in a competitive environment, the 

current level of risk transfer must be viewed as neither equitable nor sustainable. 

Turning now to the contribution of different areas of risk in a project, Mott MacDonald (2002) identified 

eleven risk areas contributing to overruns in government capital expenditure budgets on mega projects in 

the UK. Table 2.13 summarises these results. 

Table 2.13 Contribution of top eleven project risk areas 

Risk area Contribution to budget overrun (%) 

1. Inadequacy of the business case  58 

2. Environmental impact  19 

3. Disputes and claims  16 

4. Economic  13 

5. Late contractor involvement in design  12 

6. Complexity of contract structure  11 

7. Legislation  7 

8. Degree of innovation  7 

9. Poor contractor capabilities  6 

10. Project management team  4 

11. Poor project intelligence  4 

Source: Adapted from Mott MacDonald 2002 

While Mott MacDonald’s research relates to overruns of the client’s budget rather than that of the 

contractor, it is significant that they found only 6% of the overruns related to the contractor (whether from 

claims or approved scope increases). This suggests that opportunities for the contractor to claim large 

amounts from clients are very rare due to the risk exposure on typical projects. It also suggests that, 

contrary to the views of the Productivity Commission, the client does not perceive the contractor’s price 

as being much of a risk to their overall budget. This would help to explain why there is such little 

literature published on the financial failure of projects from the contractor’s point of view. 

Ultimately, it would seem that Australian governments do not realise or care how much money 

contractors really lose on mega projects. The Victorian Department of Treasury and Finance (2007) 

demonstrates this in their glossy brochure entitled ‘Mythbusters’ which states: 
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‘Partnerships Victoria projects assign risks to those best able to manage them, avoiding excessive 

premiums for inappropriate risk transfer, and in reality, what is transferred is the financial 

consequences of risk occurring.’ 

‘Construction costs are just one example where Victoria has significantly benefited from 

transferring the risk of cost overruns to the private sector. However, there are many other areas 

where the risk transfer is real, including maintenance and fit-for-purpose design.’ 

‘An example is the Southern Cross Station project, which experienced significant cost over-runs. 

However, the private sector met most of these costs whilst government met costs related to 

additional work requested and contamination clean-up, which was a shared risk in the contract.’ 

The comment in the first paragraph is nothing more than a political statement and is not the government’s 

true driver; they would transfer every possible risk to the contractor if they had the opportunity. The next 

two paragraphs confirm how the government had no care for the losses incurred by the contractor. The 

tone of this document suggests that they are actually proud of the manner in which the risks were 

transferred; almost as if they have succeeding in setting up the contractor for failure. This proved to 

absolutely evident by the lack of collaborative relationships during the delivery phase, which was a 

significant contributor to the project’s financial failure. Lastly, the government trumpets that it met the 

cost of additional work requested, yet this is merely normal practice. Were they hoping to exclude 

variations to scope from their risk as well? 

Governments appear to believe that contractors could make too much money if the risk is potentially split 

differently. Bridge and Bianchi (2014) allude to this in their discussion of the factors that multinational 

contractors consider when deciding whether or not to enter the Australian market. They say that risk and 

return are the key determinants of foreign direct investment in the construction industry. Governments 

could therefore encourage more multinationals to participate by ensuring that any perceptions of local 

bias are avoided in the tender process, and by avoiding creating the perception that their actions could be 

a threat to contractors’ profits. 

2.5.2.5 Risk Pricing and Management 

Connolly (2006) explains that risk has cost, which can sometimes be catastrophic. However, it is not easy 

to predict or to price risk, as shown in a survey of the top 400 U.S. contractors, which revealed that 

pricing is a complex and difficult task (Mochtar and Arditi 2001). According to a conceptual study by 

Mulholland and Christian (1999) in which an analytical approach was proposed for risk assessment in 

construction programming, construction projects are initiated in complex and dynamic environments, 

resulting in circumstances of high uncertainty and risk, which are compounded by demanding time 

constraints. 

In exploring how risk management is undertaken by clients, Ball (2011) quotes evidence given by Hodge 

(2004) to the Inquiry into PPPs in New South Wales which stated: 



Chapter 2 Analysis of Mega Project Delivery in Australia 

86 

‘It is amazing to me to see how project risks are estimated and projected. They are done in a 

workshop environment; people make them up next to a whiteboard. It is really very amateurish the 

way we go about public risks at the moment, although we pay real money for these risks.’ 

Contractors are not given much credit in the literature either. According to Kangari and Riggs (1989), the 

construction industry has a very poor reputation for managing risk. They say that risk analysis is either 

ignored or done subjectively by simply adding a contingency. Leaving aside the reputational issue, their 

latter statement cannot be said to reflect current practice in the industry. All the Tier 1 contractors in 

Australia now operate risk management systems that reflect international best practice. These systems are 

generally maintained by professional staff and supported by sophisticated risk management software. 

Whether competition allows the contractor to include the value of all the risks it has accepted in its tender 

price is another matter. 

Nevertheless, Kangari and Riggs’ observation that many mega projects fail to meet schedule deadlines 

and cost targets, with an attendant loss to both contractors and clients, is still accurate. As construction 

projects become more uncertain and complex, the need for risk management increases. 

Mott MacDonald’s review of large public procurement projects in the UK (2002) points out that as risk 

transfer from the public to the private sector increases within procurement contracts, the private sector’s 

perception and pricing of risks becomes increasingly important. As experience of handling risk develops, 

adjustments are made to the pricing of that risk transfer by both equity and debt providers. 

In the case of projects with uncomplicated interfaces and low levels of innovation, Mott MacDonald 

asserts that private sector developers and contractors are delivering projects within their estimates and are 

able to demonstrate delivery of benefits. They go so far as to say that private sector estimates may even 

be slightly conservative (i.e. higher than actual outturn costs). Their study was of projects of $60m and 

greater, so it is assumed that this comment relates to the lower end of the price scale. Otherwise, it is in 

complete disagreement with the literature reviewed. 

Mott MacDonald (2002) goes on to say that unique, complex, innovative or publicly sensitive projects 

have not proved easy to deliver, especially where public sector interfaces are many and the core project 

objectives or delivery are affected by changes in political opinion. In the main this has manifested itself in 

longer negotiation times, higher pricing and poorer risk transfer to the private sector as compared to 

standard projects. Once a PPP project has achieved financial close, Mott MacDonald says its chances of 

achieving its contractual objectives are good. 

Caldwell et al. (2009) say that if clients take on more risk associated with large, complex projects, this 

can provide the motivation for them to pursue and reward innovation by contractors and suppliers. They 

offer the example of the Heathrow Airport Terminal 5 project, where by taking on and actively managing 

project risk, the British Airports Authority was able to pursue a strategy of rewarding performance 
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enhanced by innovations from all participants. This is one of the very few examples in the literature 

where a public sector client has actively managed project risks. 

Another approach that clients can adopt to manage risk is known as project packaging. This involves 

breaking up a mega project into smaller self-contained projects with a view to distributing work across a 

larger number of contractors. Project aggregation does not always lead to economies of scale, and a mega 

project can benefit significantly from the involvement and contributions of multiple contractors and 

consultants. As the Productivity Commission (2014) notes, packaging not only provides a means to better 

allocate risks, but it also allows for different procurement approaches to be applied to the differing parts 

of the project, ranging from the use of PPPs for some, to design and construct and construct-only for 

others. 

An example of project packaging is Sydney’s North West Rail Link. On this contract, project packaging, 

determined through market investigations, provided both a means to overcome concerns with the 

prevailing market structure and a way of avoiding excessive risk transfer to suppliers. The Productivity 

Commission (2014) also suggests that for larger and more complex projects, government clients should 

pre-test the market to gain insights into possible savings from packaging the project into smaller 

components, reducing the level of risk borne by any one contractor, and promoting greater competition by 

relatively smaller construction companies. This is supported by this study, which indicates that the 

optimal approach would be to ensure that mega projects are packaged into smaller contracts of no greater 

than $1b and preferably less than $500m. 

In relation to shared risks, sharing does not have to be on a 50:50 basis, but may be split in some other 

way. Infrastructure Australia (2008a) suggests that the client and contractor may choose to have caps on 

risk exposure, time thresholds, defining specific events and using a schedule of rates. Risk sharing can 

also use a predetermined mechanism where the parties can act together to mitigate and share the 

consequences of the specified materialised risk. Allocating risks in this context generally refers to 

transferring the financial consequences of risk events, rather than the risks themselves. This suggestion by 

Infrastructure Australia is good in theory, but in practice governments are extremely inflexible when it 

comes to lowering caps. 

2.5.2.6 Subcontracting 

The majority of Tier 1 contractors in Australia do not have a large permanent workforce, but instead 

manage a large number of subcontractors to deliver their projects. Subcontractors often perform 80% to 

90% of the total work value of a project. Subcontracting most or all the work packages involved in a 

mega project is part of the head contractor’s strategy to reduce or eliminate its risks. This statistic is 

relevant to risk management because if the contractor is generally able to eliminate the delivery risk of its 

contract through outsourcing to subcontractors, then just what is it that goes so wrong on mega projects? 
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Akintoye and MacLeod (1997) suggest that general contractors either fail to, or have no incentive to 

undertake research as part of their risk mitigation strategies on construction projects. They are therefore 

unsurprised to learn that the construction industry ranks poorly in terms of research activities. Given the 

environment in which contractors operate, it is also not surprising that it takes a long time for them to 

make changes associated with the management of transferred risks. They keep on making the same 

optimistic judgements about the magnitude of risk and their ability to manage it. 

The relationship between the head contractor and its subcontractors has a significant impact on risk 

management and project outcomes, yet the subject has received little attention in the literature. An 

exception is the work of Kale and Arditi (2001) who surveyed 500 large general contractors in the United 

States to explore this issue. Their research findings reveal that maintaining relationships of high quality 

with subcontractors is positively and strongly associated with general contractors’ economic performance. 

From this it can be inferred that the better the relationship between the head contractor and its 

subcontractors and suppliers, the higher the probability of project success. The reverse is also likely to be 

true. 

Kale and Arditi (2001) noted that the impact of establishing and sustaining relationships of high quality 

on projects becomes more evident for projects that involve high uncertainty and high asset specificity. In 

this context, uncertainty refers to the degree of difficulty in evaluating and monitoring the performance of 

the project partner (or subcontractor) while asset specificity refers to the degree to which an asset (or 

project) is specific to a given transaction, to the extent that it cannot be re-deployed easily for use in 

another context without appreciable loss in its productive value (Kale and Arditi 2001). 

Although there is insufficient evidence that poor relationships between the head contractor and 

subcontractor pose a direct risk or connection to financial failure of mega projects, the importance of this 

relationship is that it influences the head contractor’s opportunities to manage other areas of risk in 

project delivery. That is, if the relationships with the subcontractors and suppliers are good, then the head 

contractor’s leadership team can concentrate on managing other critical risks and improving project 

success in other areas of the project. The contractor’s ‘overhead’ becomes very efficient. This is a point 

that is often overlooked in studies of project success and failure. 

2.5.2.7 Management Systems 

In setting out principles for success in delivering complex projects, Engineers Australia (2014) mentions 

risk management and project controls as being crucial to the success of complex projects. They say that 

critical risks must be identified during the planning phase and dealt with before project implementation. 

To do this effectively, differing perspectives of project stakeholders need to be taken into account, and a 

‘group think’ mentality avoided. Time and resources need to be allocated to establishing initial conditions 

and modelling potential failures. As complexity increases, so does the likelihood of unexpected risks, and 

provisions need to be made in the schedule and budget to resolve them as they arise. 
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Effective risk management also requires all parties involved in the project to adopt reliable project control 

systems. According to Engineers Australia (2014), these systems provide data on which to base project 

optimisation, report progress to stakeholders and avoid or minimise risks. If parameters are integrated 

correctly from the start of project implementation, control systems can identify emerging trends that can 

be used to solve impending issues before they happen. The tools used in project cost and change control, 

scheduling and risk management should have the capacity to support the complexity of the project. 

Specifically, the following principles are set out in the Engineers Australia (2014) White Paper: 

Risk Management: 

• Allow time and resources to optimise the design and identify the risks throughout the project 

cycle 

• Deal with critical risks from the start of the project 

• Combine creative and logical thinking in risk identification and treatment 

• Implement collaborative structures that resolve ambiguities, reduce uncertainties and manage 

risks 

• Allocate risks to the party in the best position to manage them 

• Make contingency plans and allocate resources to deal with unexpected risks 

Project Controls: 

• Implement control systems early to identify and resolve problems before they occur 

• Select robust and flexible scheduling systems with the capacity to encompass project 

complexity 

• Where appropriate, consider the use of quantitative risk analysis to evaluate the probabilistic 

balance between project success and failure 

Engineers Australia (2014) also describes what an ideal control system for complex projects should 

include in order to avoid project failure: 

• Targeted, meaningful metrics in an efficient system defined by clear parameters that eliminate 

duplication 

• A common work breakdown structure and cost breakdown structure for the schedule and cost 

systems 

• Schedules featuring clearly defined critical and interface milestones 

• Committed budgets, costs and forecasts 

• Actual costs plotted against earned value 
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• Quantities tracking which feeds objective progress and unit cost measures 

• Project risk valuation which is calculated and managed systematically from the risk register 

• Change management and forecasting of expected outcomes 

• Reporting on key performance indicators that is brief and easy to understand 

• The ability to provide data in a timeframe that allows emerging risks to be managed or 

avoided. 

2.5.3 Cost Management 

Complex projects with budgets greater than $500m have a much higher failure rate than their more 

straightforward counterparts (Engineers Australia 2014). In some sectors, up to 75% of complex projects 

fail: that is, they exceed their original budgeted cost or schedule by 25%. This represents a vastly 

inadequate return on billions of dollars of investment for both private enterprise and taxpayers. 

Anecdotal evidence indicates unsatisfactory outcomes are frequently observed on mega projects. It is not 

uncommon for mega projects to experience large cost overruns, and in some cases final costs are double 

the initial value of the project (Flyvbjerg et al. 2002; Mott MacDonald 2002; Flyvbjerg et al. 2004; Fayek 

et al. 2006). Apart from the traditional measurements of project success, failing to deliver the promised 

value and a shortfall of benefits at early stages hamper the performance of mega projects, which in turn 

results in considerable unrealised benefits for both clients and contractors (van der Westhuizen 2007; 

Agovino 2008; Priemus 2010; Webber 2011). 

Flyvbjerg (2007c) cites a long list of projects where the cost has overrun the forecast budget. For 

example, the Boston Central Artery/Tunnel Project was 275% or US$11b over budget in constant dollars 

when it opened, and then accrued further overruns due to faulty construction. The actual costs for 

Denver‘s US$5b International Airport were close to 200% higher than estimated costs. The overrun on 

the San Francisco-Oakland Bay Bridge retrofit was US$2.5b, or more than 100%, even before 

construction started. The Copenhagen metro and other urban rail projects worldwide have had similar 

overruns. The Channel Tunnel between the UK and France came in 80% over budget for construction and 

140% over for financing. At the initial public offering, Eurotunnel, the private owner of the tunnel, lured 

investors by telling them that 10% ‘would be a reasonable allowance for the possible impact of 

unforeseen circumstances on construction costs’. 

These outcomes are not confined to transport infrastructure. According to Flyvbjerg (2007c), the US$4b 

cost overrun for the Pentagon spy satellite program and the US$5b+ overrun on the International Space 

Station are typical of defence and aerospace projects. Flyvbjerg’s studies show that large infrastructure 

and technology projects tend statistically to follow a pattern of cost underestimation and overrun and that 

many of these projects end up as financial failures. 
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As projects grow bigger, Flyvbjerg (2007c) notes that problems with cost overruns and benefit shortfalls 

also grow bigger and more consequential. Some mega projects are becoming so large in relation to 

national economies that cost overruns and benefit shortfalls from even a single project may imperil the 

finances of a whole region or country. This occurred when the billion-dollar cost overrun on the 2004 

Athens Olympics affected Greece’s credit rating and when Spain’s €1.1b Ciudad Real Airport failed in 

2012, causing severe financial problems for the Castilla-La Mancha regional government. Although 

government failure has not happened in Australia, financial failures have destabilised large corporations. 

For example, the $2.25b of combined losses on the Brisbane Airport Link tollway and the Victorian 

Desalination Project almost brought down Cimic (formerly Leighton Holdings) and certainly embarrassed 

the politicians who had aligned themselves with these projects. 

2.5.3.1 Causes of Overruns 

Projects can overrun their cost and time budgets for many reasons. These include lack of communication 

among stakeholders and participants; critical skills and knowledge gaps for key personnel; poor 

conceptual planning; insufficient implementation of project controls and risk management; and the 

ineffective transfer of lessons learned between similar projects (Engineers Australia (2014). 

Fayek et al. (2006) observe that multiple construction partners, multiple interfaces, technical complexity, 

aggressive schedules and uncertainty in budgeting have in some cases combined in such a way as to lead 

to significant cost overruns on mega projects. These observations are supported by Walker and Lloyd-

Walker (2014) who assert that the construction industry has a poor reputation and image in most countries 

for project cost and time overruns. 

Garemo et al. (2015) point to three main reasons for financial failure: over-optimism, poor execution and 

weak organisational structures. Over-optimism or optimism bias is described in Section 2.7 of this 

literature review and so is not discussed here. Poor execution, according to Garemo et al. (2015), is the 

result of unrealistically low project budgets which encourage designers and contractors to cut corners to 

maintain cost assumptions and protect their (typically slim) profit margins. Project execution, from design 

and planning through to construction, is beset by problems such as incomplete design, lack of clear scope, 

ill-advised shortcuts, and even mathematical errors in scheduling and risk assessment. Garemo et al. 

(2015) cite a study of 48 troubled mega projects which showed that poor execution was responsible for 

cost and time overruns in 73% of the cases; for the rest, these were due to politics, such as new 

governments or laws. They also contend that productivity in the construction industry has remained flat or 

even declined over the past two decades, while the manufacturing sector has approximately doubled its 

productivity over the same period. 

Weakness in organisational design and capabilities, say Garemo et al. (2015), can contribute to failure 

because many entities involved in building mega projects have an organisational structure in which the 

contractor’s project director sits four or five levels down from the client’s executive leadership. This is a 

problem because each level of management will have a different view on how time and costs can be 
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compressed. Individual capabilities (or the of lack them) are another issue. Mega projects take many 

years to finish; even individuals who build large infrastructure projects for a living may execute only 

three or four mega projects in a lifetime. Because each one is unique, the learning curve is steep every 

time, and the skills needed are scarce. All these problems are compounded by the speed at which projects 

get started. Starting from scratch, a mega project may have to create an organisation equivalent to 

creating a new start-up company in 12 to 18 months, which is a difficult challenge. 

2.5.3.2 International Comparisons 

Based on data from an international study of 258 transportation infrastructure projects, Flyvbjerg (2007c) 

makes the following observations in relations to cost overruns: 

• 9 out of 10 projects have cost overruns 

• Overrun is found across the 20 nations and 5 continents studied 

• Overrun is constant for the 70-year period studied. 

Although the cost overruns recorded by Flyvbjerg are from the client’s perspective, his 9 out of 10 figure 

is very similar to the financial failure rate from the Australian contractor’s perspective as estimated by 

this study, which is about 8.6 out of 10 (Chapter 4). 

Table 2.14 summarises the average cost overruns across all projects sampled by Flyvbjerg. 

Table 2.14 Inaccuracy of transportation project cost estimates by type of project, in constant prices 

Type of project  No. of cases  
(n)  

Average cost overrun 
(%)  

Standard deviation  

Rail  58  44.7  38.4  

Bridges and tunnels  33  33.8  62.4  

Roads  167  20.4  29.9  

Source: Flyvbjerg 2007c 

A study by Evans and Peck (2011) produced for the Business Council of Australia looked at a sample of 

23 major infrastructure projects completed in the previous ten years with capital costs of $500m or 

greater. The projects were drawn from infrastructure sectors including road, rail, ports, airports, water and 

information and communication technology. The study focused on the cost and time performance of these 

projects and made some specific comparisons between Australian and international road and rail projects. 

Table 2.15 summarises these results. 
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Table 2.15 Cost overrun comparisons — Australia vs. International 

Project type Australian benchmark  International benchmark  

No. of projects  Average cost 
overrun (%)  

No. of projects  Average cost 
overrun (%)  

Road  12  10  167  20.4  

Rail  4  20  58  44.7  

Source: Evans & Peck 2011 

Although Australia’s performance on rail projects was assessed at an average cost overrun of 20%, it is 

significantly better than the 44.7% cost overrun reported for international projects. Australia’s cost 

performance for rail was largely marred by a single project, the Epping to Chatswood rail line, which was 

delivered close to $900m (64%) over budget and nearly three years late. The Evans & Peck (2011) study 

does not offer any reasons why there should be such a significant difference between the Australian and 

international benchmarks. One possibility is that it reflects the greater use of PPP and design & construct 

contracts for mega projects in Australia. While this is beneficial for clients, it is likely to increase the 

probability of financial failure for contractors because of the risk transfer inherent in such contracts. 

Another reason could be that international contractors exhibit more optimism bias than Australian 

contractors do when they tender for projects. 

2.5.3.3 Inflation 

The Productivity Commission (2014) claims that there is evidence of significant but cyclical increases in 

the costs of constructing major public infrastructure in Australia. They say that the cyclical element is 

connected to broader movements in economic conditions and that increases in fuel and labour costs have 

also driven up infrastructure costs. There is also some evidence that the increasing cost of land in 

brownfields and urban locations is a further factor pushing up costs for many projects in Australia. 

Increasing costs connected to design and environmental requirements may have played a part, but the 

Productivity Commission (2014) says there is insufficient data to establish the extent of this effect. This 

contrasts with a view commonly held by contractors, who believe that design and environmental 

requirements are significant imposts on mega projects and that their allowances for these costs would 

need to increase by at least 10% to allow full cost recovery. 

According to the Productivity Commission (2014), prices for engineering construction projects 

(excluding land prices) rose steeply and at an accelerating rate over the decade from 2000 to 2010, 

making infrastructure unnecessarily costly. The Productivity Commission also contends that there are 

sometimes large and inexplicable variations in the construction costs for what appear to be similar 

activities. 

However, the conclusions of the Productivity Commission (2014) are not supported by other researchers 

who have studied this subject. Comparing rises in construction costs with inflation, GHD Meyrick (2011) 

observed that increases in infrastructure construction costs have not consistently exceeded increases in the 
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general rate of inflation over the long run. There have been some exceptional episodes where 

infrastructure construction cost increases have outstripped inflation increases (2004–2008) as well as 

episodes when the evidence shows the reverse occurred (2009–2010), when inflation rose by more than 

infrastructure construction costs. Their analysis suggests that Australian experience with increases in 

infrastructure construction costs is broadly in line with trends observed in comparable countries such as 

the USA, UK, France and Canada (GHD Meyrick (2011). 

An argument presented in some quarters is that growth in demand for infrastructure from newly 

industrialising countries also drives up global demand and therefore causes above-average inflation in the 

construction sector worldwide. However, GHD Meyrick (2011) concludes there has been little pent-up 

construction sector inflation across the OECD countries as a whole. Figure 2.26, which displays gross 

fixed capital formation as a percentage of GDP for the OECD, supports this view by showing that the 

OECD average oscillated around the 20% mark between 2000 and 2008. 

Figure 2.26  Gross fixed capital formation as a percentage of GDP 
Source: GHD Meyrick 2011 

It is evident from Figure 2.26 that Australia invested more heavily in infrastructure between 2000 and 

2008 than similar OECD countries. During this period it appears that the capabilities of Australian 

contractors did not keep pace with the speed of investment in mega projects, which would explain the 

contractors’ increased losses on these projects. This figure also helps to explain why the multinational 

contractors flocked to Australia: they wanted to gain a share of a significantly expanding market. 

GHD Meyrick (2011) also looked at whether the variances in 2004–2008 and 2009–2010 were short-term 

phenomena or part of a long-term trend. Figure 2.27 shows the annual percentage difference between 
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increases in Australian infrastructure construction costs and increases in the Australian consumer price 

index (CPI) over a 30-year period. 

Figure 2.27 Differential between Australian infrastructure construction costs and consumer prices 
Source: GHD Meyrick 2011 

GHD Meyrick (2011) concluded that the real increase in infrastructure construction costs in 2004–2008 

appears to have been a short term phenomenon that was largely corrected in subsequent years. On 

average, construction costs increased in line with the CPI from 1980–2010 and movements in input 

material and labour costs appear to have played only a modest role in driving movements in construction 

costs. Nor does there seem to be any evidence to indicate that future infrastructure construction costs are 

likely to consistently be higher than the CPI. 

To sum up, the work of GHD Meyrick (2011) supports the conclusion that construction costs have risen 

in line with (or less than) the inflation rate. This would seem to disprove the claim often made by 

governments that construction costs in Australia have risen so much that contractors must be making 

excessive profits. It also challenges government perceptions that infrastructure costs are high in 

comparison to some of Australia’s international peers. Such claims cannot be sustained unless the entire 

PPP including the operator is considered (for example, Melbourne CityLink). Otherwise, there have been 

few financially successful mega projects, showing how incorrect some of the research has been. 

2.5.3.4 Benchmarking 

The Productivity Commission (2014) notes that ‘the development and use of cost and other benchmarks 

for infrastructure projects in Australia is disappointingly limited at present, even after a number of 

previous reports highlighting the issue’. The Productivity Commission calls for more and better mega 
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project data to be publicly available and for greater coordination of such data. Improved data would assist 

clients (including governments) and may provide a broader guide to all market players on the efficient 

costs of construction. 

The Productivity Commission (2014) follows this up by recommending that the Australian Government 

should introduce a detailed benchmarking framework for major infrastructure construction projects 

throughout Australia, with the collection of data being a requirement when the Australian Government 

provides funding. The Commission notes that this would substantially assist in the future planning and 

evaluation of projects. 

Benchmarking of this type depends on reliable and up to date statistics. Separate collection and regular 

reporting of data for building construction and heavy and civil engineering construction would no doubt 

greatly improve the statistical information available to researchers and policymakers. 

Fayek et al. (2006) note that collecting historical project data for benchmarking purposes is not an 

efficient process, saying that most clients do not keep detailed records of project performance. 

Kumaraswamy and Thorpe (1996) agree that the potential benefits from evaluating ongoing and 

completed projects are rarely realised, owing to the difficulty in conducting systematic evaluations. 

Collecting project data after the fact leads to inaccuracies, incomplete data, and smaller sample sizes. In 

their survey of major oil and gas projects in Alberta, Canada, Fayek et al. observed discrepancies between 

the results reported by clients compared with those reported by engineering and procurement firms for the 

same projects, indicating that the respondent’s perspective plays a role in reporting historical data. They 

suggest a more efficient and effective approach to data collection would be to develop a standard set of 

project performance parameters against data can be collected as projects progress. 

Within the oil and gas sector, Fayek et al. (2006) observed that most clients and engineering and 

procurement firms are adopting industry best practices such as a gated process for project advancement; 

more front end loading for project definition and planning; constructability, operability, and 

maintainability programs; rework reduction programs; and risk identification and mitigation programs. 

Ongoing benchmarking will tell the industry if these best practices are having the desired effect. Without 

benchmarking, project performance improvement cannot be measured and quantified. 

Although the recommendations of Fayek et al. (2006) are not new, they are still relevant. This is why this 

research, which is based on industry-sourced financial data, represents a significant advance on previous 

work that relies primarily on data collected from surveys. 

The challenges for future research are that that if project performance analysis and comparison are to be 

effective, the benchmarking system must be in place throughout the duration of the project and on an 

industry-wide or regional basis. The benchmarking parameters must be customised to the construction 

industry, clearly defined and standardised within the industry, and established at the outset of projects. 

The data must then be collected at the start and end of projects so that it is timely and accurate. Clients, 
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designers and contractors would need to be willing to participate in the benchmarking system, which 

probably would require some kind of central agency that can ensure confidentiality to be able to receive 

and analyse the data. 

2.5.3.5 Margin and Contingency 

The economics of contracting are sometimes a puzzle to those outside the industry. Profit margins of 3–

4% on turnover do not look viable to those conditioned to expect a relatively long-term investment of 

capital (Rooke et al. 2004). The trend of contractors’ profits is increasingly uncertain as mega projects 

become more of the norm. Their profit margins are not sustainable at any lower than 3–4%. 

Australian contractors usually add 3–5% to the total tender price for general project contingency at the 

bid stage. This is a modest allowance, considering that overhead costs alone expand by 50% on a good 

project, let alone on a problem project that requires acceleration or is at risk of being penalised with 

liquidated damages. An observed contingency of 3–5% appears comparable with the rate in the USA, as 

documented in a bid simulation experiment involving 30 US contractors (Laryea and Hughes 2008), 

which showed that contractors add tender premiums of around 3% of the total value of a project to 

compensate for risk. 

An interview study of 30 specialist contractors in the USA (Laryea and Hughes 2008) showed that they 

would generally increase their prices by 5–10% if they were uncertain about a head contractor with whom 

they had no previous experience. Another interview study of 12 US contractors (Laryea and Hughes 

2008) showed that risk analysis generally has no impact on bids during times when contractors need work 

and competition is high; in other words, the contingency allowance is reduced to zero in these 

circumstances. 

While not focusing specifically on contractors’ contingency allowances, Flyvbjerg (2006) is critical of the 

way planners evaluate project estimates, saying that the traditional way to assess a complex project is to 

focus on the project itself and its details, to bring to bear what one knows about it, paying special 

attention to its unique or unusual features, trying to predict the events that will influence its future. 

Instead, he proposes that planners should gather data about related projects, a technique known as 

reference class forecasting, to predict future outcomes. No doubt most estimators treat each project 

uniquely. The key is whether such estimators have experienced complex projects of similar size, type and 

location and therefore can allocate reasonable contingency. The difficulty that contractors have is 

determining what amount of contingency is appropriate. 

2.5.4 Time Management 

The performance of contractors in the construction industry is measured in terms of meeting time, cost 

and quality targets, as well as in maintaining safe workplaces and achieving client satisfaction. It then 
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follows that cost and time performance may be improved by increasing productivity (Kumaraswamy 

1997). 

While project delays can be caused by external or uncontrollable factors, productivity levels are a 

principal determinant of project durations and therefore lowered productivity contributes significantly to 

delays (Kumaraswamy and Chan 1995). Project delays can be significantly reduced by eliminating 

inefficient processes, red tape and bureaucracy, which have a negative impact on team morale and 

personal performance. Inefficient and/or redundant processes can be inadvertently introduced into mega 

projects through poor control of the contractor’s internal systems or through protocols that are embedded 

in client activities. Even when employees are 100% occupied, completing tasks that have little to no 

affect on project performance or outcomes are a complete waste of time and cost and should be 

eliminated. 

In its comparison of PPPs and traditional projects in Australia, IPA (2007) found that on average, 

traditional projects were completed 23.5% behind their scheduled completion date. While smaller 

traditional projects were completed ahead of time, project size had a marked negative impact on time 

overruns. This is a significant finding, given that project delays are a contributing factor towards financial 

failure. 

The Productivity Commission (2014) noted that unrealistic project timelines are the cause of failure in 

many projects. The adverse consequences of late project commencement and unrealistic project timelines 

cascade through projects, creating a reactive project environment and reducing the time for managers to 

properly plan, innovate and collaborate. When time is short, contractors are unable to develop improved 

methods and forced to revert to conservative and traditional ways of construction. These problems 

become magnified as subcontractors are forced to do the same down the supply chain. 

Odeh and Battaineh (2002) surveyed 100 Jordanian infrastructure contractors that were delivering 

projects over $2m in value to develop a list of delay factors and assess their relative importance. The 

results of their survey are shown in Table 2.16. 

Table 2.16 Relative importance index and ranking of delay factors 

Category Factor Contractors Consultants 

Index Rank Index Rank 

Client Finance and payments for completed work 3.3 4 3.32 2 
 

Owner interference 3.51 2 3.21 4 
 

Slow decision-making by owners 3.24 8 3.16 5 
 

Unrealistic imposed contract duration 3.08 13 3.11 6 

Contractor Subcontractors 3.21 9 3.26 3 
 

Site management 3.29 5 2.58 13 
 

Construction methods 3.29 5 2.37 17 
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Category Factor Contractors Consultants 

Index Rank Index Rank 
 

Improper planning 3.14 10 2.95 8 
 

Mistakes during construction 2.56 17 2.74 11 
 

Inadequate contractor experience 3.37 3 3.37 1 

Consultant Contract management 3.10 12 3.00 7 
 

Preparation and approval of drawings 2.32 21 2.21 19 
 

Quality assurance and control 2.06 25 2.11 21 
 

Waiting time for approval of tests and 
inspections 

2.46 18 2.47 15 

Material Quality of material 1.75 26 2.00 23 
 

Shortage in material 3.11 11 2.79 10 

Labour and 
equipment 

Labour supply 2.63 16 2.63 12 

 
Labour productivity 3.60 1 2.89 9 

 
Equipment availability and failure 3.25 7 2.42 16 

Contract Change orders 2.40 19 1.79 26 
 

Mistakes and discrepancies in contract 
documents 

3.05 14 2.05 22 

Contractual 
relationships 

Major disputes and negotiations 2.94 15 2.16 20 

 
Inappropriate overall organizational structure 
linking all parties to the project 

2.27 22 2.26 18 

 
Lack of communication between the parties 2.38 20 2.53 14 

External 
factors 

Weather conditions 2.19 23 1.95 24 

 
Regulatory changes and building Code 1.70 27 1.16 28 

 
Problems with neighbours 1.59 28 1.58 27 

 
Unforeseen ground conditions 2.10 24 1.84 25 

Source: Odeh and Battaineh 2002 

Table 2.16 shows that contractors are principally concerned with the managerial and operational factors 

that contribute to delays, such as site management and construction methods. Labour productivity ranks 

first, followed by owner interference and inadequate contractor experience. 

Delays caused by poor labour productivity are attributed to fluctuations in the construction market, the 

seasonal nature of the industry in Jordan, which has forced many contractors to become over-diversified 

in terms of their line of work, and the use of outdated methods and techniques. Poor site management is a 

related cause of delay and is due to the reluctance of contractors to invest in planning and control and to a 

lack of professionally trained construction managers. Delays caused by owner interference are attributed 
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to inadequate experience of clients and to inadequate planning and coordination. Delays caused by 

inadequate contractor experience are attributed to the contract awarding procedure where most projects 

are awarded to the lowest bidder, and local contractors being awarded large and complex projects beyond 

their capabilities because such projects were limited to international contractors in the past (Odeh and 

Battaineh (2002). 

Delays are costly and often result in disputes and claims, impair the feasibility for project owners, and 

retard the development of the construction industry. Odeh and Battaineh (2002) suggest four initiatives to 

reduce the incidence and severity of delays in the construction industry: 

• Enforcing liquidated damage clauses and offering incentives for early completion 

• Developing human resources in the construction industry through proper training of managerial 

personnel, site supervisors, tradespeople and labourers 

• Adopting a new approach to awarding contracts by giving less weight to prices and more weight to the 

capabilities and past performance of contractors 

•  Adopting new approaches to contracting, such as design & construct and construction management 

types of contracts which limit owner interference, improve the design and improve the contractual 

relationships among all parties to the project. 

While some of the conclusions reached by Odeh and Battaineh (2002) are specific to problems facing the 

construction industry in the Middle East, the delay factors they identify apply equally to Australia and 

other developed countries. 

Fayek et al. (2006) surveyed clients and contractors to obtain data on 30 major oil and gas projects 

constructed in Alberta, Canada between the early 1990s and 2003. Their survey encountered significant 

problems in gathering accurate information, observing that ‘collecting project data after the fact leads to 

inaccuracies, incomplete data, and smaller sample sizes’ and ‘discrepancies were noted, in some cases, 

between the results reported by owners versus those reported by engineering and procurement firms for 

the same projects’. However, it is very difficult for contractors to share lessons on financial disasters. 

They have no wish to reveal sensitive information that could reflect poorly on their competency or their 

stock market valuations, and see no commercial advantage in doing so. This would explain why the 

contractor’s perspective is found so infrequently in the literature on project performance. Another reason 

could be that much of the research is indirectly funded by governments that are seeking to have their 

political biases confirmed. This is one of the reasons why this research, which is based on first-hand 

access to contractors’ project financial data, is particularly useful and relevant to the study of project 

performance, as opposed to the work of academic researchers who need to rely on surveys and published 

sources. 
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Notwithstanding the limitations of data collection in Fayek et al. (2006), they were able to observe a 

number of factors that have an impact on project performance. In interpreting their observations, it should 

be noted that the organisations that participated in their survey were engineering, procurement and 

construction management (EPCM) firms rather than construction contractors, and some of their 

comments (such as those relating to skills shortages and climate) are specific to the Canadian oil and gas 

sector. Also, some of the observations of Fayek et al. (2006) relate to cost as well as time performance; 

for convenience, they are not been separated out in the summary below: 

• Projects in the $200m–$300m range are described as ideal, since they are small enough to be managed 

by a small team, but large enough to be able to influence all stakeholders and to benefit from 

economies of scale. 

• In some cases, overtime is required to attract tradespeople, but it is costly. Selective overtime is 

sometimes planned to enhance and optimise worker productivity, loading, and the schedule. The use 

of more overtime than planned is necessitated by factors such as: late or poor engineering, scope 

changes, rework, schedule slippage and/or acceleration, the need to complete the project before the 

winter season and/or to achieve fixed milestone dates, and operating revenue requirements. 

• The availability of skilled workers and the quality of supervision have a significant impact on a 

project. The lack of certain skills can impact the schedule and productivity, which necessitates 

additional overtime. Experienced field staff are key in anticipating issues and developing corrective 

actions, which can minimise negative impacts on project costs and schedule. In periods of high 

construction activity, the quality of field supervision can vary and be poor, and the availability of 

skilled workers is an issue, since the average age of tradespeople is currently in the late forties. 

• Fast-tracking of engineering can significantly erode project performance. If too little detailed 

engineering is done prior to construction starting, or if work packages are released before they are 

complete, this can lead to many engineering changes and errors, which can hold up the work, reduce 

productivity, lead to significant rework, and result in aggressive construction schedules. The schedule 

impact of changes and errors is sometimes undervalued. Extra resources to make up for rework, 

combined with schedule slippage, lead to notable congestion on site, impacting construction 

performance. 

• The owner’s expectations and the experience of its project team on large projects have a significant 

impact on project performance. Good project teamwork and communication are key factors in 

influencing project performance. Getting qualified people in key positions and creating good team 

chemistry are important, as is the ability of the engineering and procurement firm to lead the project 

and act as the agent for the owner on subcontracts. 

• In some cases, the owner’s expectations in the estimate and schedule may be unrealistic, and the scope 

of work may be beyond the original estimate value. For competitive reasons, an engineering and 

procurement firm may bid a project directionally low on hours, which frequently results in a growth of 

engineering and procurement hours over the course of the project. If the project targets and goals are 
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realistic, the ability to meet these goals can result in a higher level of motivation and confidence in the 

project team. A changing execution plan and schedule after approval, and too many late changes by 

the owner can have an unfavourable impact on project costs and labour productivity. 

• A planned approach toward project execution, a comprehensive management system, and early 

warning of deviations are key contributors to a project’s success. In the planning stage, if critical 

activities are identified and mitigation plans developed, this can help to maintain the schedule. An 

integrated management system can help ensure consistent estimating, scheduling, cost control, and 

performance reporting. If the planning process involves the key stakeholders, including operations and 

maintenance staff, it results in a high level of ownership of the plans at all levels. 

• The market conditions and the contracting environment can have an impact on cost, schedule, and 

labour productivity. In a buoyant and heated economy, there is inevitably a shortage of key resources 

at all levels of the project. People are invariably stretched too thin, trying to do too much with too 

little. The adverse consequences on project cost and time are to be expected. 

• If a project is a first of its kind and makes use of unproven vendors, this may have an unfavourable 

impact on cost, schedule, and labour productivity. The use of unproven vendors and the clash between 

cultures might delay the project and require more engineering and procurement hours to manage it. 

New technology issues also affect engineering and require that construction workers be adequately 

trained in them. 

2.5.5 Planning and Design 

2.5.5.1 Planning 

Garemo et al. (2015) state that improving project performance requires better planning and preparation in 

three areas: engineering and risk analysis, permits and land acquisition, and project team capabilities. 

Like most of the other sources discussed in this chapter, they approach the topic from the client or project 

sponsor’s perspective, but some of their recommendations are applicable to contractors as well. 

According to Garemo et al. (2015), most project sponsors are reluctant to spend a significant amount of 

money on early-stage engineering and design for three reasons. Firstly, they often lack the funds in the 

early stage of a project to spend significantly on design and engineering. Secondly, they are eager to 

break ground and start construction. Finally, they worry that the design will be modified once 

construction is under way and thus make the expenditure on up-front design pointless. Garemo et al. 

(2015) provide data that shows that the best examples of project definition work can reduce both project 

timelines and costs by roughly 20%. They also claim that if project sponsors spend 3–5% of the capital 

cost of the project on early-stage engineering and design, it tends to produce far better results in on-time 

and on-budget delivery. This is because the design process will often raise challenges that need to be 

resolved before construction starts, saving time and money. 
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With regard to permits and land acquisition Garemo et al. (2015) observe that it is not unusual for a 

project to take longer to be approved than it does to build it. Best practices in securing approvals involve 

prioritising projects, defining clear roles and responsibilities, and establishing time limits, including for 

public consultation. Centralising the process of gaining approvals in a single authority can help. By 

applying these approaches, England and Wales cut the time to approve power industry infrastructure to 9 

months, compared with an average of four years in the rest of Europe. 

The Department of Infrastructure and Transport (2010) researched case studies of six projects which it 

considered to be examples of best practice in infrastructure planning and delivery and concluded that 

projects that develop from long-term plans and which have robust business cases are likely to be 

successful. Projects that are underpinned by a body of strong, sound policy and receive the long-term 

commitment of governments are more likely to result in a positive outcome. For example, the M7 

motorway in Sydney and the Victorian Channel Deepening Project were both planned over a long period. 

In addition, robust business cases that are developed and tested over a number of years help to ensure that 

the final project design and specification meet the needs of users and the wider community. 

2.5.5.2 Design 

Mega projects often present difficult challenges in information management and coordination. A vast 

number of design reports, drawings and specifications are generated in a short space of time on a major 

infrastructure project. These documents are created by different organisations: by the client, authorities, 

designers, contractors, subcontractors and suppliers, and are circulated between them. Documents are 

produced using different software platforms and distributed in different forms, and internet-based 

collaboration platforms allow project participants to communicate and exchange information remotely. 

Documents go through many revisions, and change control systems are essential if revisions are managed 

effectively. The handover of documentation from the contractor to the facility operator can be 

problematic if the requirements of both groups are not considered at an early stage (Edmonds and Lo 

1997). All these issues are potential risk areas that can contribute to project financial failure. 

When the requirements of the independent review process are included, the workload on the designers 

can exceed the available resources and contribute significantly towards project failure. Part of the 

problem on PPP and design & construct projects is that the design process is concurrent with the delivery 

process, which means that some elements of the project have to be constructed before the final design of 

the whole is known and understood. This was apparent on not only the Peninsula Link project but even 

more so on the much larger Brisbane Airport Link. 

2.5.5.3 Rework 

Rework and design changes are another aspect that contributes to the financial failure of projects. Design-

induced rework has been found to contribute to 70% of the total amount of rework that is incurred in 

projects (Love et al. 2008). Having to unnecessarily repeat activities or processes that were incorrectly 
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implemented the first time within a project can adversely affect the profitability, performance, and 

reputation of the organisations involved, as well as a project’s organisational structure and morale. This is 

particularly true of construction projects, where rework, which invariably results from design errors or 

client-initiated design changes, has been acknowledged as being the primary factor contributing to time 

and cost overruns. These can generate costly ripple effects leading to delay and disruption throughout the 

entire project supply chain (Love et al. 2008). An example of a project that was significantly impacted by 

design changes is the Brisbane Airport Link project. 

Despite the availability of data from previous projects and resulting technological advancements, design 

errors still continue to affect construction projects. This is because many design and construction 

organizations often focus on preparing for the next bid and project and do not allocate adequate time for 

reflection, which is a critical part of any learning process (Love et al. 2008). Time for reflection rarely 

occurs and if it does, it is poorly communicated to the broader business. 

Moreover, the increasing cost and schedule demands that clients impose on design consultants often 

result in insufficient attention being given to design verification and review processes (Love et al. 2008). 

Generally, contractors do not have the skills to undertake design verification and therefore although this 

risk should be managed by the design consultant, in reality it is often transferred back to the contractor. 

Love et al. (2008) studied an $11m medium-rise residential development procured under a traditional 

lump arrangement to explore the causes and value of rework costs. While the project was delivered ahead 

of time, cost overruns were experienced due to change orders and rework. The proportions of these costs 

in relation to the total contract value are shown in Table 2.17. 

Table 2.17 Cost increases incurred in case study project 

Cost summary Percentage of contract value 

Direct cost overrun 10.5% 

Change orders issued by client and occupiers 7.35% 

Total direct rework costs 3.15% 

(a) rework due to design changes and errors 2.7% 

(b) rework required for the defects liability period  0.45% 

Source: Love et al. 2008 

The key factor relevant to the present research is the 3.15% relating to rework. The allowance of 0.45% 

as shown in Table 2.17 for the defects liability period is approximately correct and is generally allowed 

for in the contractor’s tender. However, the balance of 2.7% is something that contractors find difficult to 

quantify. This is because these costs are usually hidden in the contractor’s daily costs. The project team 

rarely communicates such design errors as they can be directly referred to the project manager. This is 

supported by Love et al. (2008) who remarked ‘the time allocated for collating rework data varied 
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because during the early stages of the project there were very few incidents reported or identified by the 

contractor’s project manager’. 

Although contractors allocate 3–5% for general contingency in the tender, nothing is usually allocated for 

rework. Therefore, the 2.7% for rework due to design changes is completely unallocated and therefore 

comes right off the contractor’s bottom line. If this percentage is correct, then the contractor’s tender 

margin reduces from 8% to 5.3% before the work is even started. And as projects become more complex 

(such as mega projects), the risk is that this 2.7% overrun becomes even more likely. 

2.5.6 Industrial Relations 

The Productivity Commission (2014) devotes an entire chapter of its final report to industrial relations 

and looks at the degree to which the conduct of employers, employees, unions and others in workplaces 

has affected costs and productivity. 

The two major unions operating in the construction industry are the Australian Workers’ Union (AWU) 

and the Construction, Forestry, Mining and Energy Union (CFMEU). The AWU is predominant in civil 

engineering projects, including earthmoving, road construction and tunnels. The CFMEU has the greatest 

coverage of the building industry and is involved in structures such as institutional buildings, transport 

structures such as railway stations and airport terminals and, more generally, the erection of scaffolding 

and crane operations. 

The differences in the unions go further than their relative strengths in different parts of the industry. The 

CFMEU has a federated and decentralised structure, so that in the absence of central control, the 

leadership and culture of the union varies in different States. In contrast, the AWU has a more hybrid 

structure. It operates federally but has strong national policies applying across jurisdictions, so it is more 

culturally similar across State borders. In 2012, the percentage of union membership in the industry 

ranged from 6.1% to 22.7%, depending on the industry sub-classification as shown in Figure 2.28. 



Chapter 2 Analysis of Mega Project Delivery in Australia 

106 

Figure 2.28 Union coverage by industry group in Australia 
Source: Productivity Commission 2014 

While the number of days lost to industrial action recorded by the Australian Bureau of Statistics are 

currently low by long-term historical measures, industrial relations disputes are higher in the construction 

industry than in most other industries and have the potential to contribute to contractors’ losses on mega 

projects. Moreover, head contractors risk substantial liquidated damages as a result of delays or lost 

productivity caused by industrial relations matters. For example, a submission by the Australian 

Constructors Association to the Productivity Commission (2014) noted that: 

‘In the case of the desalination plant it appears that the contractor is obliged to pay severe 

penalties for failing to finish by the end of December 2011 – $15m for one day late and possibly as 

much as $5m per week thereafter. It has been estimated that if there is a strike it costs between 

$5m and $15m per day whilst the site is idle.’ 

Industrial disputes on mega projects can therefore be potentially very costly. According to the executives 

involved, the industrial arrangements on the Victorian Desalination Plant were a significant contributor to 

the project’s financial failure. 

As the Ai Group’s submission to the Productivity Commission indicated, ‘unions routinely use the 

commercial risk faced by contractors as a lever to secure industrial concessions’. As a result, head 

contractors face strong pressures to negotiate generous workplace agreements or to accede to pattern 

agreements with unions in exchange for assurances of industrial harmony on construction sites 

(Productivity Commission 2014). 



Chapter 2 Analysis of Mega Project Delivery in Australia 

107 

2.5.7 Legal Issues and Claims 

As part of a study of contractual conflict in the construction industry, Kumaraswamy (1998) surveyed 

common categories and causes of claims in various contractual regimes around the world. For example, 

in Ontario, Canada, Bristow and Vasilopoulos (1995) cited in Kumaraswamy (1998) identified five 

primary causes of claims: 

• Unrealistic expectations by the parties 

• Ambiguous contract documents 

• Poor communications between project participants 

• Lack of team spirit among participants 

• Failure of participants to deal promptly with changes and unexpected conditions. 

In Australia, Watts and Scrivener (1992) cited in Kumaraswamy (1998) reviewed 72 judgments from 56 

construction litigation cases. They identified 59 categories of disputes and 117 sources of disputes. The 

most frequent sources of disputes were: 

• Claimed failure by builder or subcontractor resulting in attempted determination (termination) of the 

agreement (15%) 

• Claims arising from variations (12%) 

• Claims of negligence in tort (11%) 

• Claims of delay including damages (19%) 

• Claims for extensions of time (7%). 

The Canadian causes are significantly different from those reported in Australia, which is unexpected 

given that the working cultures of Canada and Australia are quite similar. The Australian perspective 

appears very contractual and driven by obligations, whereas the Canadian perspective leans towards more 

behavioural conflicts. 

Kumaraswamy (1998) looked at the causes of claims delays and cost overruns on 24 projects in western 

Canada. While noting the criticality of changes, extras, soil/site conditions, and delays, six common 

contract clauses were identified in claims (relating to the Canadian form of contract used); six common 

categories of disputed claims (premium time, equipment costs, financing costs, loss of revenue, loss of 

productivity, and site overhead); and four common causes of claims: 

• Acceleration 

• Restricted access 

• Weather/cold 

• Increase in scope. 
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These causes from Western Canada are similar to the Australian ones. 

Kumaraswamy (1998) then surveyed clients’ consultants and contractors in Hong Kong to ascertain the 

most common causes and categories of claims on Hong Kong construction projects. The top 10 causes 

corresponding to the highest overall ratings were ranked and listed in Table 2.18. The corresponding 

collective ratings and ranks for each group for each of these top 10 causes were also juxtaposed for 

comparison. The differences in ranking between groups indicates the degree of disagreement. 

Table 2.18 Top 10 common causes of construction claims ranked in descending order of 
significance 

Source: Kumaraswamy 1998 

Kumaraswamy (1998) carried out a similar exercise on the perceived common categories of claims, based 

on the responses to another question in the same questionnaire. This led to the results in Table 2.19. 

Table 2.19 Top 10 common categories of construction claims ranked in descending order of 
significance 

Source: Kumaraswamy 1998 

Da Cruz and Marques (2012) examined four PPPs in the Portuguese education sector to evaluate how 

effective public authorities were in exercising project governance, managing risk, ensuring value for 

money, managing contracts and protecting the public interest. They concluded that these clients were 

struggling to manage the life cycle of PPPs and were failing the public interest test. They noted that after 

the award of a PPP contract, and to cope with uncertainty about the level of effort of the private partner  
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and ex-post non-verifiability of results, it is crucial to monitor and manage the contract (Da Cruz and 

Marques 2012). This includes monitoring the performance of specific factors of the project (for example, 

availability) and managing compensation for exceptional events (Partnerships Victoria 2003). 

While contract management is indeed an important aspect of project delivery, what Da Cruz and 

Marques’ research really reveals is the insecurity of public sector clients. They force the contractual 

conditions because they or their representatives lack real construction experience. This lack of 

experienced people in the client’s team can significantly impair the prospect of delivering a successful 

result. For example, recent VicRoads and Regional Rail Link Authority projects have been delivered very 

successfully, compared with the new Royal Adelaide Hospital PPP and the redevelopment works at 

Melbourne Airport. The latter clients have little or no experience in delivering mega projects and 

therefore their projects are at risk of financial failure. The same is true of most PPPs where the SPV (the 

contractor’s direct client) is made up of a group of financiers and advisors with minimal experience in 

project delivery and scant knowledge of the construction industry. 

According to Da Cruz and Marques (2012), the Victorian Schools PPP Project Agreement, which 

includes several performance indicators, is the most advanced tool for contract management in this sector. 

However, this project agreement runs to several hundred pages and the annex to the main contract alone 

has 94 pages. Da Cruz and Marques acknowledge that managing a contract with this level of complexity 

might be beyond the capabilities of most municipalities. Monitoring contracts also has costs; however, 

without a good framework of incentives and penalties there is little chance of attaining success. It is 

astonishing how a simple project like the Victorian Schools PPP can require such a large and complex 

legal agreement. Once again, this shows the insecurities of the government and highlights what they 

already know – that they need protection from the contract due to their lack of project delivery 

experience. 

Rooke et al. (2004) approach the subject of claims in the construction industry from an ethnographic 

perspective. As well as noting that contractors’ claims for additional payments are a major source of 

difficulty in the industry, they observe that there are several different kinds of reasons for claims. 

Unexpected subsurface or inclement weather conditions will inevitably occur from time to time. Other 

problems can arise from the fact that the site of production is new for each project and that projects often 

have to be delivered on operational sites. Relations with neighbours, for instance, were often a major 

consideration on the projects in their study. This set of conditions is unique to construction and 

undoubtedly has an effect on the predictability of price. While the research of Rooke et al. (2004) 

correctly indicates where most of the contractual claims begin, these areas are probably where the 

contractor has either under-priced the works in his tender or, more likely, not allowed adequate 

contingency. 

Mistakes in calculating quantities, bad planning and ineffective communication are also reasons for the 

types of claims discussed by Rooke et al. (2004). Another is a procurement system that emphasises tender 
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price as the sole or principal criterion of selection, which creates the conditions in which contractors are 

encouraged to plan for claims from the very inception of a project. This situation is exacerbated in periods 

of economic recession during which contractors may ‘buy work’ by under-pricing at the tender stage in 

order to keep their businesses afloat. No doubt this phenomenon during the market cycle can have a 

significant impact on contractors’ losses. 

Marques and Berg (2011) offer a similar observation when they say that if the PPP contract is not 

respected by every proponent, the tender can lead to the ‘winner’s curse’, where the most optimistic 

bidder (not necessarily the best) offers the lowest price and hopes to recover their margin by subsequent 

renegotiation of the contract. This is a comment that seems to appeal to the insecurity of clients in terms 

of a perceived lack of market competition among contractors. 

Engineers Australia (2014) presents a more balanced view when it says that building collaborative 

relationships with contractors requires establishment of a shared concept of success as well as continuous 

communication. This approach can be aided by a robust project control system that facilitates the 

management and resolution of events that cause delays; accurately records contractual claims and 

measure the consequences of delay or disruption; shows the impact that change will have on the 

contractor’s program and budget; and speeds up the resolution process for claims and limit the number of 

claims which remain unresolved for extended periods of time. Their advice is a good reminder of the 

importance of recording and negotiating claims early in the life of a project. 

2.5.8 Conclusions 

Of all the technical factors considered in the literature, risk allocation and transfer appear to have the 

greatest impact on project financial performance, particularly for PPP projects. Although governments 

and their advisors consistently state that risk ought to be allocated to whichever party is best able to 

manage it, the industry experience of PPPs in Australia is that when the going gets tough, all risk is 

transferred to the private sector. The question that is not very well answered in the literature is how 

governments decide from the outset that the private sector is better equipped to manage risks even if they 

are clearly outside the private sector’s control. 

There is no doubt that by the final stage of the PPP procurement process, the client has well and truly 

used the competitive environment to get the best price and transfer all possible risks to the contractor. In 

the meantime, the contractor has absorbed all of the tendering costs and delays associated with the 

process. It can be best described as a process of ‘use and abuse’, particularly if a ‘best and final offer’ 

(BAFO) process is implemented as part of the bid. 

While this emphasis on transferring more and more risks may benefit the public sector, it does continual 

damage to the construction industry. This is the reason why Baulderstone, Abigroup and Thiess no longer 

exist as separate companies. In the future it may also become an impetus for international competitors to 
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exit from the Australian market, particularly since the UK and European markets are starting to pick up at 

a rapid rate. 

Other technical factors such as cost management, time management, design, industrial relations and legal 

issues have been shown to have some influence on project performance, but there is no compelling 

evidence that contractors lack the skills to manage these. If anything, the discipline of project 

management has now developed to the point where there is a plethora of tools and systems to manage 

every technical aspect of project delivery. 

2.6 PEOPLE AND LEADERSHIP 

2.6.1 Introduction 

We have seen from Section 2.5 that contractors generally do not lack the management skills to control the 

technical aspects of mega projects. This suggests that project leadership and people factors rather than 

project management could be a key to unlocking the key to mega project delivery. 

The interconnected processes of selecting a project leader, defining a team structure and building a team 

with the best people are critical to project success. An appreciation of the significance of these processes 

can be gained by comparing the accountabilities of a project leader to those of a chief executive. For 

example, the accountabilities of a project director on a $500m project are comparable to those of a chief 

executive officer (CEO) of a company with an annual turnover of more than $150m. Moreover, the 

project director has to deal with additional challenges that a CEO may not, such as having to assemble a 

complete project team from scratch; achieving a physical result within a short, fixed timeframe of perhaps 

only three or four years; and managing the expectations of external stakeholders who may not be 

contractually bound to the project but have the ability to influence its outcome. 

Although it is widely recognised that the unique and difficult challenges of complex projects demand 

exceptional project leaders (Engineers Australia 2014), few practical models exist for selecting leaders 

and team members to achieve the goal of superior financial performance on projects. Much of the existing 

literature on the subject is concerned with analysing leadership styles and theories (Müller and Turner 

2005; Walker 2015) rather than the real-life problem of choosing suitable leaders and building teams to 

deliver projects. 

Müller and Turner (2005) also note that the literature on project success factors does not typically 

mention the project manager and his or her leadership style or competence as a success factor on projects. 

This is in direct contrast to the general literature on management theory, which views effective leadership 

as a critical success factor in the management of organisations. 
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2.6.2 Leadership 

The terms ‘manager’ and ‘leader’ are often used interchangeably in the construction industry. However, 

there is a clear difference between leadership and management and between leaders and managers. 

Leaders may not excel at management and good managers do not necessarily make great leaders. Toor et 

al. (2007) explain that management mainly comprises planning, scheduling, budgeting, organising and 

executing. Management ensures that every project task starts and finishes on time, within its budget and 

uses no more than its allocated resources. In short, management is more task-oriented and objective. 

Since managers are mainly concerned with achieving certain organisational objectives, they make the best 

use of available resources to accomplish the job efficiently and effectively. 

Leadership, on the other hand, is more about establishing direction, aligning people and motivating and 

inspiring others (Toor et al. 2007). Since it is concerned with long-term outcomes and future goals, 

leadership is focused more on people and less on tasks. Leaders and managers often have the same skills 

and abilities, but leaders often use them to better effect because they focus on areas such as managing 

change, discovering solutions and creating innovation. 

The current perception of project leaders in the construction industry is largely focused on their power, 

authority, and task-orientation (Toor et al. 2007). However, the escalating challenges of mega projects 

and the increasing complexity of relationships between contractors, clients and stakeholders necessitate a 

closer examination of how leadership influences project performance. Also, leadership (or the lack of it) 

has been identified as a key variable for the functioning of teams and one of the main reasons for the 

success or failure of team-based work systems (Katzenbach 1994). 

Successful leaders are champions of collaboration, communication, monitoring and integration from 

project inception to commissioning. The teams that help them deliver successful projects reinforce these 

values by adopting organisational structures, processes, routines and attitudes that underpin collaboration. 

Successful leaders also ensure that all project stakeholders are included in the collaborative operating 

environment. (Engineers Australia 2014). 

Evidence to support this is provided by Infrastructure Australia (2013a) which studied 23 major resource 

projects in Australia and found that project teams with superior execution skills, experience in strong 

performance management of major capital projects and best practice management from concept and 

design through to contracting could yield cost savings between 20 and 50%. 

A concept that is relevant to the effectiveness of leadership is that complex projects require separate 

stages of ‘shaping’ and implementation. Engineers Australia (2014) defines shaping as a high level 

process where all internal and external stakeholders are brought together to agree on a shared definition of 

success. This definition is then entrenched in project performance criteria that form the framework for 

project implementation. According to Engineers Australia, shaping in successful projects is led by a 

dedicated and experienced project shaper, who is appointed by the client or owner. 
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Project implementation is the business of achieving project objectives within the framework set during 

shaping. This stage is led by the project manager, who is normally an employee of the contractor, 

although in some cases a consultant project manager may be engaged for the role. Both the project shaper 

and the project manager need to have exceptional leadership qualities to meet the unique and demanding 

challenges of complex projects. It is also important to attract and retain high performing and professional 

staff at all levels of the project. Staff need to be selected not only according to their skills, but also their 

commitment to adopting the values defined by the project performance criteria and working 

collaboratively to achieve them (Engineers Australia 2014). This observation supports the principles of 

the model of personnel selection described in Chapter 6). 

According to Engineers Australia (2014), a well-functioning collaborative structure is characterised by a 

sense of family, fostered by a set of shared values and commitment to common project goals. These goals 

and values are based on project performance criteria and a shared definition of success, and are the basis 

of team selection, induction and training. Choosing and retaining the right people is essential to building a 

collaborative culture, and in some cases it is better to rearrange tasks to cover a vacancy rather than 

recruit an unsuitable candidate. To be effective, a collaborative culture needs to have the support and 

involvement of all levels of management, and it needs to be clear that management is willing to listen. 

The perception that leaders do not want to hear bad news can result in team members suppressing 

information that can affect project outcomes. Moreover, using collaboration as a vehicle to 

inappropriately transfer risk can lead to destructive adversarial relationships and project failure. 

Exceptional project leaders are required to meet the unique and demanding challenges of complex 

projects. Engineers Australia (2014) describes the key qualities required of successful leaders, which are 

summarised in Table 2.20. 

Table 2.20 Key qualities of leaders of successful projects 

Leadership quality Description 

Inspirational Self-aware and authentic; able to build high performing teams. 

Strategic Commercially astute; able to apply critical and innovative thinking to design and 
deliver projects with optimum value and minimum risk. 

Collaborative Highly skilled at working with others; able to lead a wide range of internal and external 
stakeholders in challenging project environments. 

Agile Adaptive and flexible; able to deliver project value in changing circumstances. 

Source: Engineers Australia 2014 

Engineers Australia (2014) notes that for a complex project to succeed, the contractor’s project manager 

needs to be supported by a skilled leadership team in the client’s organisation that provides excellent 

governance and proactive support to the project manager. 

Another challenge for leaders of complex projects is that project teams tend to become less confident that 

they can achieve success as the difficulty of the project increases. As well, transfer of experience between 
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apparently similar complex projects is generally less than between similar standard projects. These factors 

can lead to project failure. Leaders need to be willing to select a team with straightforward experience, 

create an environment where the team are confident and capable of succeeding, and listen to the project 

team and address their concerns (Engineers Australia 2014). 

In their study of collaboration and team working in the Hong Kong construction industry, Rahman et al. 

(2003) observed that a collaborative working approach requires a collective understanding of each other’s 

strengths and weaknesses by all team members. Moreover, selection of team members is very important 

in creating a high performing project team. Early mobilisation of the key team members provides good 

long-term interaction between themselves, which in turn helps to build trust and reliability in the rest of 

the team. For this to happen, owners need a good understanding of both the ‘soft’ and ‘hard’ factors of all 

relevant team players before the project starts. Hard factors include previous performance in achieving 

time and cost targets, while soft factors include team building and cooperation. 

It is highly beneficial for each member to know the others before joining a project team. The longer they 

interact with others, the more they build trust and reliability. Although Rahman et al. (2003) state these 

principles at the organisational level, they also apply at the individual level. For example, a high 

performing project leader not only chooses the most suitable individual team players, but also forms the 

most optimal project team based on previous individual performance and working relationships, including 

an estimation of potential compatibilities and synergies in the new project scenario. The best leaders all 

carefully select their team members and bring these people with them as they move from one project to 

another, and even from one employer to another. They always have a group of loyal colleagues who will 

go anywhere with them. This is a significant attribute of a successful project leader. 

2.6.3 Managing Uncertainty 

An essential project leadership skill is the ability to manage uncertainty. Ward and Chapman (2003) 

remark that a pervasive source of uncertainty in construction projects is the multiplicity of people, 

business units, and organisations involved. The relationships between the various parties may be 

complex, and may or may not involve formal contracts. The involvement of multiple parties in a project 

introduces uncertainty arising from ambiguity in respect of: 

• Specification of responsibilities 

• Perceptions of roles and responsibilities 

• Communication across interfaces 

• The capability of parties 

• Contractual conditions and their effects 

• Mechanisms for coordination and control. 
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Most situations and decisions in organisations are complex because some major change, such as a fall in 

profit, new management, a merger or acquisition introduces unpredictability and uncertainty (Snowden 

and Boone 2007). In this context, the reasons why things happen can only be understood in retrospect. 

Instructive patterns, however, can emerge if the leader conducts experiments that are safe to fail. That is 

why, instead of attempting to impose a course of action, they suggest that leaders should patiently allow 

the path forward to reveal itself. They need to probe first, then sense, and then respond. 

Experimenting and allowing leaders to potentially fail on mega projects is quite difficult for the 

engineering mind. However, complex projects do seem to require leaders with a ‘cowboy’ type approach. 

Such leaders discard a significant amount of the prescriptive processes that exist in construction projects 

and introduce experimentation and curiosity. This is in sharp contrast to the conventional belief that 

complex projects are made up of numerous simple tasks and therefore can be strategically reconfigured 

into a series of manageable portions. In fact, the environment on a mega project can be a mixture of order 

and disorder, as suggested by Snowden and Boone (2007) in Figure 2.29. 

Figure 2.29 Psychology of complex projects 
Source: Snowden and Boone 2007 

According to Snowden and Boone (2007), leaders face several challenges when dealing with complexity. 

In such circumstances, leaders may be tempted to fall back into traditional command-and-control 

management styles; for example, to demand fail-safe business plans with defined outcomes. Leaders who 
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do not recognise that complex problems require a more experimental mode of management may become 

impatient when they do not achieve the results they were aiming for. They may also find it difficult to 

tolerate failure, which is an essential aspect of experimental understanding. If they try to impose 

excessive control or micro-manage their teams, they will pre-empt the opportunity for informative 

patterns to emerge. Snowden and Boone (2007) conclude that leaders who try to impose order in a 

complex context will fail, but those who set the stage, step back, allow patterns to emerge, and determine 

which ones are desirable will succeed. 

The ability of a high performing leader to manage uncertainty and ambiguity across a large range of 

relationships is also a selection criterion in the personnel selection model described in Chapter 6. 

Expertise in risk management is another important requirement for an effective project leader. However, 

there is some justification for the view that current thinking on risk management is threat-orientated and 

that this can limit the contribution that leaders who are solely focused on threats can make to improving 

project performance. Ward and Chapman (2003) argue that project risk management processes have a 

restricted ability to manage project uncertainty because guidance to practitioners is frequently framed in 

threat management terms, and risk is commonly thought of as being synonymous with threat. They say 

that the term ‘uncertainty management’ is increasingly used to reflect a more balanced approach to 

opportunity and risk management. 

However, uncertainty management involves more than the combination of risk management and 

opportunity management. Uncertainty management is not just about managing perceived threats, 

opportunities and their implications. It is about identifying and managing all the many sources of 

uncertainty which give rise to and shape perceptions of threats and opportunities (Ward and Chapman 

2003). Perhaps one of the reasons why the best leaders are successful is that they intuitively consider all 

of the opportunities in a project as well as the risks, and concentrate their efforts on the opportunities 

which then neutralise the risks. 

An under-reported aspect of leadership is the ability of a leader to reflect on his or her own assumptions 

as part of their approach to solving problems. According to Argyris (1991), leaders often say they are 

open to critique but their actions suggest that they are governed by a different set of values, including the 

desire to remain in unilateral control, to maximise wins while minimising losses, to suppress negative 

feelings, and to appear as rational as possible. 

These values betray a defensive posture caused by a need to avoid embarrassment, threat, or feelings of 

vulnerability and incompetence and explain why the prospect of open inquiry can be intimidating to 

some. Argyris (1991) claims that behind the high aspirations of even highly skilled and well trained 

employees are an equally high fear of failure and a tendency to be ashamed when they do not live up to 

their own high standards. Consequently, they become brittle and despondent in situations in which they 

do not excel immediately. This fear of failure appears to be much less in the leaders interviewed in 
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Chapter 5, which is why it is one of the criteria used in the personnel selection model described in 

Chapter 6. 

2.6.4 Conclusions 

Technical factors have been more thoroughly documented than people factors in the literature on mega 

project performance. However, there is enough research into the psychology of complex projects to 

suggest that there could be a significant link between people factors and project financial failure. 

A more extensive review of the literature describing organisational behaviour and leadership models is 

described further in Chapter 6.2. It is clear from the studies reviewed that the best leaders are those who 

can exercise complementary management and leadership abilities, so that they are able to not only fulfil 

the project objectives but also to build effective and high-performing teams. 

This leads to the conclusion that leaders who are entrusted with the delivery of mega projects cannot 

expect to rely solely on their professional and technical management skills but have to be able to exercise 

people and leadership skills as well. This is discussed further in Chapter 6, which presents a personnel 

selection model based on these principles. 

2.7 OPTIMISM BIAS 

2.7.1 Introduction 

A review of the literature on optimism bias is included in this research because it has the potential to 

explain why inaccurate forecasting can contribute to financial failure. In the construction industry, 

optimism bias appears to occur in three main circumstances: 

• During tendering, when estimators prepare cost estimates and executives approve tenders for 

submission 

• During project delivery, when project leaders make estimates of cost, time and resources to complete 

projects 

• When adverse trends are observed on projects and executives prepare to make decisions about 

leadership and staffing. 

2.7.2 Definition 

Optimism bias is a term that has its origins in the study of heuristics and social psychology. In the present 

context it is used to describe the tendency for project participants to make overly optimistic forecasts 

about project costs, duration and benefits (Department for Communities and Local Government 2007d). It 

is a systematic bias in planning and decision-making whereby a project’s costs, completion times, and 
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risks are underestimated, whilst the benefits are overestimated (National Audit Office 2009; Mott 

MacDonald 2002). 

Figure 2.30 summarises the timeline of the four most influential researchers who have studied optimism 

bias in the field of construction economics and the procurement of mega projects. Although there is a 

considerable body of literature on the subject of optimism bias, the greatest insight into the topic has been 

provided by these researchers. Virtually all of the others cited in this literature review rely on their work 

to a greater or lesser degree. 

Figure 2.30 Optimism bias research timeline 

The study of optimism bias has its origins in the work of Tversky and Kahneman (1974) who observed 

that people rely on a limited number of heuristic principles which reduce the complex tasks of assessing 

probabilities and predicting values to simpler judgmental operations. Tversky and Kahneman describe 

three heuristics that are employed in making judgments under uncertainty: 

• Representativeness, which is usually employed when people are asked to judge the probability that an 

object ‘A’ belongs to a class ‘B’ 

• Availability of instances or scenarios, which is often employed when people are asked to assess the 

frequency of a class or the plausibility of a particular development 

• Adjustment from an anchor, which is usually employed in numerical prediction when a relevant value 

is available. 

Tversky and Kahneman (1974) say that these heuristics are highly economical and usually effective, but 

they lead to systematic and predictable errors. A better understanding of these heuristics and of the biases 

to which they lead could improve judgments and decisions in situations of uncertainty. 

Reliance on heuristics and the prevalence of biases are not restricted to lay people. Experienced 

researchers are also prone to the same biases when they think intuitively. Severe and systematic errors 

can arise when decision makers fail to infer from lifelong experience such fundamental statistical rules as 

regression toward the mean, or the effect of sample size on sampling variability (Tversky and Kahneman 

1974). This confirms that it does not necessarily matter how experienced project leaders are, they are all 

prone to introducing optimism bias into the decision making process, and that they continue to repeat the 

same errors of judgement in project delivery. 

The subsequent work of Kahneman and Tversky (1979a, 1979b) investigated optimism bias as part of 

their extensive research into behavioural economics. Kahneman and Tversky found that human judgment 

is generally optimistic owing to overconfidence and insufficient regard to distributional information. Thus 

people will underestimate the cost, duration and risks of projects, while overestimating the benefits. 
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Flyvbjerg (2006) defines optimism bias as a cognitive predisposition to judge future events in a more 

positive light than is warranted by actual experience. His work has applied the concept of optimism bias 

to transport infrastructure planning by measuring the uplift in actual costs compared with the original 

estimates. He concludes that underestimations in forecasts can be either real technical errors, or 

purposeful deceptions, the latter being made to benefit the forecasters or their clients and stakeholders 

(Flyvbjerg et al. 2002). 

Research undertaken by Mott MacDonald (2002) focused on measuring the relative degree of optimism 

bias associated with traditional procurement in order to provide a comparison with PPP procurement in 

the UK. To do this, Mott MacDonald developed a numerical definition of optimism bias, which is the 

percentage differential between the estimated works duration or capex cost at the strategic outline case or 

outline business case and works completion. 

The National Audit Office (2007) used the work of Mott MacDonald to refine the definition of optimism 

bias as a measure of the extent to which actual project costs (capital and operating), and duration (time 

from business case to benefit delivery (project duration) and time from contract award to benefit delivery 

(works duration) exceed those estimated. They also describe it as a measure of the degree by which the 

benefits delivered by a project fall short of the benefits estimated. The National Audit Office definition 

includes a formula for calculating optimism bias as being the percentage difference between the estimated 

and actual costs: 

Optimism Bias = 100 x (Actual – Estimated) / (Estimated) % 

Mott MacDonald (2002) found a high level of optimism in project estimates arising from underestimating 

project costs and duration or overestimating project benefits. The average optimism bias levels recorded 

by the Mott MacDonald study for projects procured conventionally are shown in Table 2.21. The study 

results clearly show that historically there has been a tendency for project estimates to be highly 

optimistic. 

Table 2.21 Optimism bias percentage 

Works duration CAPEX OPEX Benefits shortfall 

17% 47%  41%  2% 

Source: Mott MacDonald 2002 

2.7.3 Causes 

Priemus (2008) believes that the initial evaluation of mega projects is fundamentally flawed, suggesting 

that it is not uncommon for a solution to present itself early in mega projects; usually a solution which 

suits the proponents and then heads off in search of a problem. Hence, the process rarely begins with a 

proper problem analysis and an impartial appraisal of alternatives. 
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Politicians and contractors can share the same motivation when it comes to mega projects. Van der 

Westhuizen (2007) observes that mega-projects are often closely identified with the state and the 

government in power, hence the notion of these projects as legacies to the community or nation. Since 

they are linked to political objectives, they are often meant to be architecturally impressive and/or 

demonstrate national technological prowess. As such, mega projects are an intrinsic part of a 

government’s capacity to market itself to the electorate. As Priemus (2008) remarks, mega projects cast a 

powerful magnetic spell on ambitious politicians. The thought of going down in history as the person who 

had the vision to start and perhaps even realise a mega project is both tantalising and irresistible. 

When planners make forecasts about a project, they typically have, as a starting point, a preliminary plan 

drawn up by the person or team proposing the project. They adjust this original plan based on market 

research, construction estimates, financial analysis and other data before deciding whether and how to 

proceed (Kateja 2012). While this may seem an intuitive process, it has a weakness because the initial 

plan will tend to be over-optimistic. As it is designed to make the case for the project, it will skew the 

subsequent analysis toward over-optimism. This phenomenon is the result of anchoring, one of the 

strongest and most prevalent of cognitive biases. 

Tversky and Kahneman (1974) define anchoring as a phenomenon where ‘different starting points yield 

different estimates, which are biased toward the initial values’. This may account for why project leaders 

and executives take so long to deliver potentially bad news to their superiors. The explanation is that 

because they have accepted the starting point (the original tender estimate), then the final outcome cannot 

possibly be far away from this starting point, therefore the problem they are facing is not that great. This 

belief continues until the result becomes obvious, usually towards the end of the project, by which time 

there are few opportunities for corrective action. 

Anchoring can be especially pernicious when it comes to forecasting the cost of mega projects (Lovallo 

and Kahneman 2003). When executives set budgets for such projects, they build in contingency funds to 

cover overruns. Often, however, they fail to put in enough contingency because they are anchored to their 

original cost estimates and do not adjust them sufficiently to account for the likelihood of problems and 

delays, not to mention scope growth in projects. 

Lovallo and Kahneman (2003) also say that standard economic theory explains the high failure rate of 

projects as being the unavoidable result of companies taking rational risks in uncertain situations. 

Entrepreneurs and managers know and accept the odds because the gains from a few successes will 

outweigh the losses from many failures. This is an attractive argument from the perspective of executives 

because it effectively relieves them of blame for failed projects. 

However, Lovallo and Kahneman (2003) do not believe that the high rate of failure is best explained as 

the result of rational choices gone wrong. Rather, they see it as a consequence of flawed decision making. 

When forecasting the outcomes of risky projects, executives fall victim to what psychologists call the 

planning fallacy. This is when managers make decisions based on delusional optimism rather than on a 
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rational weighting of gains, losses, and probabilities. They overestimate benefits and underestimate costs. 

They create successful scenarios while overlooking the potential for mistakes and miscalculations. As a 

result, managers pursue initiatives that are unlikely to meet their budget or time forecasts or to deliver the 

expected returns. 

Lovallo and Kahneman (2003) suggest that the cognitive biases that produce optimism bias are 

compounded by the limits of human imagination. No matter how detailed, the business scenarios used in 

planning are generally inadequate. In other words, any complex project is subject to myriad problems and 

it is beyond the reach of the human imagination to foresee all of them at the outset. As a result, scenario 

planning can seriously understate the probability of failure. For instance, managers will establish a most 

likely scenario and then assume that its outcome is in fact the most likely one. Lovallo and Kahneman say 

that assumption can be wrong. Because the managers have not fully considered all the possible sequences 

of events that might disrupt the project, they are likely to understate the overall probability of 

unfavourable outcomes. Even though any one of those outcomes may have only a small chance of 

occurring, in combination they may actually be more likely to happen than the so-called most likely 

scenario. 

While Lovallo and Kahneman’s analysis may be correct, they offer no evidence that this is the most 

significant factor contributing to project failure. An alternative explanation is that the delay in 

communicating or identifying the problems as a result of over-optimism is more to blame. Active 

governance in the form of oversight from an executive who is more unbiased than the project leader has 

greater potential to detect problems early enough for corrective action to be applied. 

Flyvbjerg et al. (2002), whose research is based on Kahneman’s work, claim that there are four possible 

causes for optimism bias: 

• Technical causes, including imperfect information, scope changes and poor management, leading to 

inadequacies in business cases 

• Psychological causes, arising from the decision making processes of project promoters and forecasters 

• Economic causes, arising from rational incentives to get the project approved to create work 

• Political-institutional causes, arising from cost forecasts being biased to serve the interests of project 

promoters in getting projects funded and started. 

Interestingly, forecasters do not mention optimism bias as a main cause of inaccurate forecasting, 

according to Flyvbjerg (2007a). This could be because optimism bias is unconscious and thus not 

reflected by forecasters. 

The Department for Communities and Local Government in the UK has recognised that risk and 

optimism bias are closely linked, with risks increasing in proportion to the size and complexity of the 

project. Their guidance to public sector executives (Department for Communities and Local Government 
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2007e) suggests that of the four causes identified by Flyvbjerg et al. (2002), technical and institutional 

causes are more significant than psychological and economic causes. As a public sector organisation, it is 

understandable that their view is influenced by a desire to comprehend the uncertainties associated with 

forecasting costs and budgets, changes in project scope, poor project management, political-institutional 

pressures to see projects happen and the fundamental nature of the decision-making process. 

However, Flyvbjerg (2007a) does not favour technical causes as the leading explanation for optimism 

bias. From an analysis of construction cost data from 258 transport projects around the world, he 

concluded that technical factors are not enough to explain the patterns of forecasting errors that have been 

observed for major road projects. 

Flyvbjerg’s argument is twofold: firstly, if technical causes were valid, one would expect the distribution 

of inaccuracies to be normal or near-normal with an average near zero. In fact, the actual distributions of 

inaccuracies are consistently and significantly non-normal with averages that are significantly different 

from zero. Thus the problem is bias and not inaccuracy as such. Secondly, if imperfect data and models 

were the main causes of inaccuracies, one would expect an improvement in accuracy over time, since 

errors and their sources would be recognised and addressed through independent checks and peer 

reviews. Although substantial resources have been spent over several decades on improving data and 

forecasting models, this has had no effect on the accuracy of forecasts. This indicates that something 

other than poor data and models is at play in generating inaccurate forecasts (Flyvbjerg 2008). 

Using the same line of argument, Flyvbjerg (2007a) says that technical causes may indicate why it may 

be impossible to predict exactly which geological, environmental or safety problems will appear on a 

project, but it must be possible to predict the risk, based on experience from other projects, that some 

such problems will haunt a project and how this will affect costs. He also says that such risk can and 

should be accounted for in forecasts of costs, but typically is not. For technical causes to be valid, they 

would have to explain why forecasts so consistently underestimate costs and overestimate benefits across 

different time periods, locations and project types. In other words, projects encounter real risks and 

judgements can be made about their probability and severity. An everyday example of this would be 

going outside when there is a 90% forecast of rain, yet getting wet because you did not bring an umbrella. 

Flyvbjerg (2007a) proceeds to the conclusion that psychological causes are a better fit for the data. The 

psychological explanation for optimism bias is that it is caused by peoples’ tendency to overstate the 

likelihood of outcomes they desire and overestimate their own abilities. The latter occurs because they are 

comparing themselves to others and it is easier to access information about themselves and their own 

project or task (National Audit Office 2009). 

Flyvbjerg (2007a) goes so far to say that forecasters actually lie to make their projects stack up and that 

personal gain can be another real benefit. He outlines this in an alternative explanation called ‘strategic 

misrepresentation’ which stems from political-institutional causes. This is discussed in more detail in 

Section 2.7.4. 
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Lovallo and Kahneman (2003) disagree with Flyvbjerg’s assumption that forecasters should be able to 

learn not only from their own mistakes but also from those of others. They challenge this assumption on 

two main grounds. Firstly, they say that psychological research on learning indicates that a stable 

environment and rapid and unambiguous feedback are necessary conditions for people to learn from their 

failures, and that these conditions rarely apply in mega projects. Secondly, the data from business failure 

for both entrepreneurs and small firms are similarly consistent and quite high over a 40-year span. 

In their report to the UK Treasury, Mott MacDonald (2002) states that optimism in project estimates 

comes from a lack of experience, therefore the tendency to make optimistic project estimates can be 

minimised by learning from past projects. While this challenges the view of Lovallo and Kahneman, it 

does relate to the lack of experience of the Australian construction industry on such large projects. If 

correct, it would also confirm why Australian contractors are generally accurate when it comes to 

tendering and delivering projects up to $500m. 

From a contractor’s perspective, a contributing cause of bias in forecasting is the ‘win fever’ that 

contractors experience when bidding on mega projects. This can be linked to the high cost of winning 

work. Laryea (2013) has estimated that this is as high as 0.5% to 1% for traditional contracts and 2–3% 

for those involving PPP projects. Laryea discovered that it was typical for contractors and consultants to 

be winning one in six bids for traditional work and one in four for complex projects, meaning that the 

total costs of obtaining work were 3–6% for traditional work and 8–12% for complex work. 

2.7.4 Strategic Misrepresentation 

Strategic misrepresentation refers to the planned, systematic distortion or misstatement of facts designed 

to increase the likelihood of success for an event such as gaining an approval for funding. Strategic 

misrepresentation by forecasters and planners can stem from political-institutional pressures within 

organisations. Wachs (1990) investigated the cause of strategic misrepresentation and showed how 

forecasters could be put under political or economic pressure to produce forecasts skewed to meet 

political objectives. 

Flyvbjerg (2006) also describes examples where forecasters and planners have deliberately overestimated 

benefits and underestimated costs to improve the prospects of their projects being approved ahead of their 

competitors. He traces this phenomenon to political and organisational pressures such as competition for 

scarce funds, jockeying for position and lack of alignment on incentives. 

The relative influence of optimism bias and strategic misrepresentation can be compared by considering 

the level of political and organisational pressures faced by forecasters and planners. When political and 

organisational pressures are high, strategic misrepresentation may be more responsible for inaccurate 

forecasting; when they are low, optimism bias may be more responsible Flyvbjerg (2007c). In Flyvbjerg’s 

view, the two types of explanation complement each other, so both are necessary for understanding the 

causes of inaccuracies in forecasting (Department of Infrastructure and Transport 2012). 
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Optimism bias and strategic misrepresentation are both forms of deception, but where the latter is 

intentional, the first is not; optimism bias is purely self-deception. Although the two types of explanation 

are different, the result is the same: inaccurate forecasts and inflated cost-benefit ratios. This results in a 

inverted Darwinism with ‘survival of the unfittest’, where often it is not the most beneficial projects that 

are built, but the most misrepresented ones (Flyvbjerg 2007c). 

Flyvbjerg et al. (2004) studied bias in cost and demand forecasting for transport infrastructure projects 

and found strong evidence of heavy political pressures on executives to make overly optimistic forecasts, 

and only minor penalties for having made such forecasts. Across the 70 years of data studied by Flyvbjerg 

(2007b), forecasters consistently made errors of the same size and frequency, resulting in repeated cost 

overruns and demand failures. Urban rail investments, for instance, had average cost overruns of 45% in 

constant prices. 

For PPP projects such as toll roads, strategic misrepresentation and/or optimism bias may also stem from 

the nature of the bid process, which encourages bidders to take an overly optimistic view of patronage 

forecasts and/or take on more risk simply to win the project (Department of Infrastructure and Transport 

2012). Examples of this include the Sydney Cross City Tunnel, the Lane Cove Tunnel and Brisbane’s 

Clem7 Tunnel. International experience has shown that this problem is not confined to Australia. Bain 

(2009) has reported over-optimistic forecasts for toll roads built on all continents under private sector 

financing arrangements. However, it is possible that the problem is particularly severe in Australia. While 

Bain suggests actual traffic volumes are on average 23% below forecasts in winning bids, a study by Li 

and Hensher (2010) of Australian toll roads found actual traffic volumes for five recently opened toll 

roads to be, on average, 45% less than forecasts in the first year of operation. The incentive to accept a 

more bullish stance can be further heightened when a bidder perceives that the government will not allow 

the project to fail. 

Strategic misrepresentation might be expected to reduce when experts become more familiar with mega 

projects. The problem is that the size of mega projects has increased so rapidly over the past 10 years that 

learning and familiarity may take some time yet. 

The problem of strategic misrepresentation continues after a project is under way. Chen and Zhang (2012) 

report that cultural problems such as the reluctance to report adverse information and excessive optimism 

for recoveries from cost overruns harm the effective management of projects. Particularly, the objective 

of contractor or government project managers may be to protect the project and the careers of its 

managers in terms of suppressing the bad news, rather than to determine the most accurate estimate (Chen 

and Zhang 2012). 

Compounding the problem is the tendency for senior executives to stress the importance of stretch targets 

for their projects. This can have the beneficial effect of increasing team motivation, but it can also lead 

managers to further skew their forecasts toward unrealistic outcomes. When these forecasts become the 

basis for remuneration and bonuses, the practice can push employees to behave in dangerously risky 
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ways. Contractors tend to discourage pessimism, partly because they view it as being incompatible with 

leadership. The bearers of bad news tend to become pariahs, shunned and ignored by other employees. 

When pessimistic opinions are suppressed, while optimistic ones are rewarded, an organisation's ability to 

think critically is undermined (Kateja 2012). 

The appears to be little to no consequence to the actions of forecasters and planners when their 

forecasting is inaccurate. In most cases, the accountability model of major contractors allows executives 

to bid and deliver work without direct consequence. The actual results may not be known until months or 

even years after the commencement of the mega project. Also, it may be that no one in the contractor’s 

organisation really knows what or who to blame for a financial failure. Therefore, executives can blame 

so many ‘areas of concern’ to protect their own consciences. Forecasting inaccuracies occur much less 

frequently when individuals have to risk their own money as opposed to being paid a guaranteed salary 

when working for a private or public corporation. 

2.7.5 Mitigation 

Optimism bias and strategic misrepresentation present key obstacles to reducing forecasting errors. 

Numbers can be easily tampered with in one way or another in the presence of optimism bias and/or 

strategic misrepresentation. 

Over-optimism can be traced to both cognitive biases (errors in the way the mind processes information) 

and organizational pressures. Lovallo and Kahneman (2003) acknowledge that these biases and pressures 

are ubiquitous, but say that their effects can be mitigated. By supplementing traditional forecasting 

processes, which tend to focus on a company's own capabilities, experiences, and expectations, with a 

simple statistical analysis of analogous efforts completed earlier, executives can gain a much more 

accurate understanding of a project's likely outcome. This outside view provides a reality check on the 

more intuitive inside view, reducing the odds that a company will rush blindly into a disastrous 

investment of money and time. 

When considering how optimism bias and strategic misrepresentation can be minimised, it is relevant to 

identify the key actors in the decision-making process and understand their susceptibility to these 

phenomena. 

Flyvbjerg and COWI (2004) reported on this subject for the UK Department of Transport and the results 

of their research are summarised in Table 2.22. The table shows that there are only a few actors (mostly at 

the central level) with an active interest in avoiding optimism bias. Local actors are likely to put their 

local interests first, thus having little or no incentive to combat optimism bias. Private consultants are 

heavily involved in all stages of planning process so it is usually in their economic interest to see projects 

progressing from inception through to completion. Individual politicians often get involved in the 

individual decision-making processes for marginal projects in their constituencies. 
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Table 2.22 Categorisation of actors involved in the UK 

Actors having no or little direct interest in avoiding 
cost overruns/optimism bias  

Actors having a direct interest in avoiding cost 
overruns/optimism bias  

Local transport authorities  Ministry of Finance  

Local politicians  Department of Transport 

Local economic interests  Partnerships UK  

Local civil servants  

Consultancy companies  

Individual MPs  

Source: Flyvbjerg and COWI 2004 

If planners genuinely consider it important to get their forecasts right, Flyvbjerg (2007a) recommends 

they use a forecasting method called ‘reference class forecasting’ to reduce inaccuracy and bias. This 

essentially involves estimators benchmarking their estimate for the current project with as many similar 

projects around the world. This method was originally developed to compensate for the type of cognitive 

bias in human forecasting that Kahneman found in his Nobel prize-winning work on bias in economic 

forecasting (Kahneman 1994; Kahneman and Tversky 1979). Flyvbjerg and COWI (2004) claim to have 

developed the first instance of practical reference class forecasting and that it has proven more accurate 

than conventional forecasting. 

In examining ways to mitigate against optimism bias, the Department for Communities and Local 

Government (2007a) identified a number of best practice people management strategies through their 

research and consultation. These included hiring and retaining high performing individuals in key roles; 

retaining high performing staff by using incentives; and team building for both staff and contractor 

partners. They also recommended taking appropriate advice from other organisations that have been 

through the learning curve on similar projects. 

These conclusions support the need for a model that can help contractors to select project personnel, 

monitor their performance and make organisational adjustments in response to changes in performance. 

The development and validation of such a model is described in more detail in Chapter 6. 

The Department for Communities and Local Government (2007a) also considered whether project 

financial budgets should include a contingency amount for optimism bias. Their conclusion was that the 

budget should include a sum for reasonable contingencies but should not include the optimism bias mark-

up. The purpose of considering optimism bias costs is to assess the value for money of the project. 

Adding them on to the project financial costs would risk a disincentive effect in effectively managing the 

project delivery. This supports the view commonly held by contractors that the initial tender never has 

enough allowance for the true contingency. 

Controlling bias in construction cost estimates is especially difficult. This type of bias may be conscious 

or unconscious, pessimistic or optimistic, and may or may not be verifiable by comparison with real data. 
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A chief estimator may introduce bias by attempting to ‘protect’ a project estimate by arbitrarily cutting 

back all the sub-estimates contributed by members of the project team. This is an implicit admission that 

management is uncertain about the status of estimates. If this cycle of padding and cutting back of 

estimates goes unchecked, then the uncertainty in subsequent estimates is amplified and may become 

considerable. This uncertainty is further compounded if related activities are not well defined, relatively 

novel, or complex, or there has been limited time to develop a high quality estimate (Ward and Chapman 

2003). 

This observation relates closely to the ‘cost to complete’ forecasting process that a project team needs to 

undertake each month during the delivery phase of the project. Comments from the interviews presented 

in Chapter 5 suggest that project teams tend to try and protect their forecasts even if their progress data 

shows otherwise. This continues until a point, usually late in the delivery phase, when the truth comes out 

and the forecast is revealed to be wrong. 

2.7.6 Risk Management and Optimism Bias 

Mott MacDonald (2002) reviewed the outcomes of large public procurement projects in the UK over the 

period from 1982 to 2002 and found no correlation between project size and optimism bias. However, it 

did find a strong relationship between project size and the number of project risks. Mott MacDonald 

concluded that the level of optimism bias recorded for a project depends on the project management and 

risk management capabilities of the project management team, rather that the number of risks associated 

with the project. 

One way to minimise optimism bias is to take a risk management approach. By taking account of risks 

when defining the nature and scope of a project and then developing strategies for the effective 

management of risks, it is possible to reduce the optimism bias and raise confidence levels in project 

estimates (Mott MacDonald 2002). 

Contractors are often reluctant to fully account for the cost of risk in their bidding price to avoid inflating 

their price with risk allowances and becoming uncompetitive. According to Lareya and Hughes (2011), it 

is therefore not surprising that most contractors rarely approach the incorporation of risk in their bid 

proposals according to the contingency allocation theory prescribed by most analytical models. The 

experience of Australian contractors confirms this, as they tend to lean on the optimistic side when it 

comes to risk. 

In his study of tender review meetings at two large UK contractors, Lareya (2013) observed that risk 

management, especially the outcomes of risk workshops and risk registers, was a major item of 

discussion at the finalisation review. This discussion helped the bid team to set an appropriate allowance 

for project risks. The finalisation review also interrogated risk allowances in relation to the program and 

cost estimate before tender submission. 
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2.7.7 Conclusions 

In the private sector, there is considerable professional status to be gained from being involved in a mega 

project. The glamour and prestige are difficult for contractors and consultants to resist. The fact that they 

want so desperately to win such projects must play on their minds through optimism bias. The thrill of 

bidding a mega project is a like a huge magnet. Contractors believe that if they can win and deliver mega 

projects, it will elevate their businesses to the highest level in the industry. The same applies to the 

individuals involved, which can be quite dangerous as it obscures rational thinking and proper analysis of 

commercial risks and returns. 

Optimism bias in tendering is a significant issue for contractors because the big decisions in relation to a 

tender are usually made at the final review which is supposed to consolidate 3-6 months’ worth of tender 

preparation. Optimism can easily creep into this final stage prior to submitting the tender. It demonstrates 

the absolute importance of having high quality and experienced estimators, who are often scarce in a 

market that has previously delivered few mega projects. 

In the project delivery phase, optimism bias can have an adverse influence on a contractor’s decision 

making processes. Although many projects are set up with the best available staff, systems and desire to 

succeed, and although executives are aware of the ‘predictable surprise’ (that the project will fail if they 

take no action), optimism bias may cause corrective actions to be delayed until it is too late to reverse 

negative trends. For example, a decision to replace an under-performing project leader may be delayed by 

optimism that the problem will somehow resolve itself. The resulting loss of time then makes it harder to 

recover with a new leader and may even make the underperformance irreversible. 

2.8 CONCLUSIONS 

While the literature review yielded a variety of possible causes and effects of financial failure on mega 

projects, it was apparent that previous research has not identified any practical solutions to the problem. 

The generic observations and bland statements found in many of the sources cited are of little practical 

use to Tier 1 contractors faced with the challenges of running multi-billion dollar businesses and 

delivering complex mega projects. 

The shortcomings in the literature are demonstrated by three significant knowledge gaps. Firstly, the 

experiences and viewpoints of contractors are poorly represented in the sources cited. Secondly, it is rare 

to find data from contractors on the financial performance on mega projects, as opposed to data that has 

been reported in the news media or by clients. Data from the latter sources is usually not comparable to 

contractors’ financial results because clients include their own development and financing expenses when 

reporting the cost of a project and, in the case of government projects, often the costs of land acquisition 

as well. Thirdly, while the influence of technical factors on project performance in the construction 

industry appears to have been well studied, there has been much less research into how people factors 

contribute to success or failure. 
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The identification of these literature gaps led to three complementary and previously unexplored 

directions for the next phases of this research. 

The first of these was to obtain real financial data that could be used to quantify the actual scale and 

impact of financial failure in the construction industry. This was done by using contractors’ financial 

reports to calculate the final profitability of all the Australian mega projects delivered via PPP or design 

& construct contacts in the road, rail, water and social infrastructure sectors since 2000. This information 

is presented in Chapter 4. 

The second was to conduct focus groups and interview project leaders with direct profit and loss 

accountability on Australia's largest infrastructure projects. These interviews validated the data collected 

from the contractors’ financial reports and yielded new and unexpected insights into the human factors 

that influence project delivery. Chapter 5 documents a selection of these conversations. 

Bringing the financial data and the interview results together confirmed the third direction for this 

research, namely the creation of a method of selecting project leaders and teams for financial success. 

This involved the development and testing of a model to measure and monitor the performance of people 

working on a project. The theory and results from this model are described in Chapter 6 and represent a  

ground-breaking contribution to the body of knowledge on mega project delivery. 





Chapter 3 Research Method 

131 

CHAPTER 3  RESEARCH METHOD 

3.1 INTRODUCTION 

In this research, the central phenomenon being investigated is the failure of Tier 1 contractors to achieve 

their financial targets on mega projects. Chapter 1.2.2 considers the following research question: 

The Australian infrastructure market is increasingly using megaprojects as well as PPPs and D&C 

delivery methods on such projects; contractor financial performance in these settings is alarmingly poor. 

Hence, sustainment of a healthy set of domestic contractors requires changes in the market; aside from 

shifts in client policies and practices, what can contractors do to improve their performance? 

Literature suggests that social factors such as project leadership and teamwork need greater attention in 

contractor organizations as projects become larger and more complex. Consequently, this research 

identifies which social and technical factors may influence project performance and develops a model to 

select organizational personnel best-suited for project leadership roles. 

The methods adopted to progress this research are based on the findings of the literature review, which 

revealed the existence of three areas that required further investigation and analysis before any 

conclusions could be established. These are as follows: 

• The poor representation of the experiences and viewpoints of contractors in the literature 

• The lack of data from contractors on the financial performance on mega projects 

• The fact that technical factors have been well studied but there is less research on how people factors 

contribute to infrastructure performance. 

Examination of the literature in Chapter 2 indicated that much of it has been the work of academics, 

management consultants and bureaucrats. Surprisingly little has been published by authors with 

professional experience in the construction industry. Some of the project performance data collected by 

previous researchers must be regarded as inaccurate or unreliable owing to the difficulties they have 

clearly had in accessing commercially sensitive information. Lastly, and more significantly, there are few 

if any practical models that contractors can use as a guide to selecting people to lead and populate 

infrastructure teams. 

3.2 DATA COLLECTION 

As there was found to be virtually no information in the literature on project financial performance from 

the contractor’s point of view, the purpose of collecting financial data was to establish an accurate 

baseline for what has actually occurred on mega projects. The aim of the data collection was to obtain as 

much information as possible from original sources, namely through contractors’ internal management 
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reports and personal communications with executives and project directors from Australian Tier 1 

contractors. 

Although data can be collected in many different ways, an optimal research design must take into account 

factors such as accessibility, reliability, completeness and stability of the data. It should also endeavour to 

eliminate reporting bias and participation bias (i.e. due to the researcher’s involvement in the events being 

studied). The data collection for this research was designed to adhere to the three principles identified by 

9: 

• Using multiple sources of data to triangulate the evidence. Triangulation increases the reliability of the 

data and serves to corroborate data gathered from other sources 

• Creating a database to organise and document the data collected 

• Maintaining a chain of evidence. This provides transparency and enables an external observer to trace 

the steps undertaken in collecting the data. 

Unpublished reports and tender documentation held by contractors were the primary sources of financial 

data for this research. The collection of this data was sourced from the following types of documents: 

• Contract valuations: This document is the contractor’s primary source of project financial information. 

An example of a contract valuation is provided in Appendix D. 

• Monthly project reports: This report is prepared by the contractor’s Project Director for monthly 

financial reviews and Board meetings and is a necessary part of corporate governance. The report 

includes a broad and comprehensive assessment of the monthly movement associated with safety, 

risk, program, human resources, legal, key relationships and financials. A contents page of a typical 

contractor’s project report is provided in Appendix D. 

• Tender form (commonly referred to as the ‘green sheet’): The tender form reflects the contractor’s 

price breakdown at time of tender and award. It summarises the project direct costs, overheads, 

indirect costs, and markup (profit). An example of a contractor’s tender form is provided in 

Appendix D. 

The project data collected for this thesis has not been previously published prior to this research. Its 

sensitivity is such that references to the source projects and principal contractors must remain confidential 

and hence have been redacted. 

Where actual tender and contract documentation could not be obtained, financial data was sourced from 

interviews with company executives and project leaders (Chapter 5). This information was cross-checked 

with data already in the public domain to provide an additional point of triangulation. 
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3.3 PROJECT SAMPLING 

Approximately 250 infrastructure projects were initially identified as potential candidates for 

investigation as part of this research. The full list of projects is provided in Appendix E. The sources of 

information for this data set are IPA (2007), Duffield (2008), Jefferies and McGeorge (2009), Duffield 

and Xu (2010) and the researcher’s personal data base of project information which has been collected 

over several years. 

The method applied to select the projects for study is crucial to establishing an unbiased test of the 

relative performance of the projects in the sample (IPA 2007). Accordingly, a sieve approach was 

adopted for project selection as shown in Figure 3.1. 

 

Figure 3.1 Project selection method 

The sample selection method used the following five criteria: 

Criterion 1: Projects completed in Australia. This criterion was chosen because of Australia’s 

international position as a leader in the delivery of PPPs. 

Criterion 2: Projects commenced after 2000. This date was chosen because it corresponds with a 

sustained period of above-average growth in individual project size. It also provides a selection of 

projects undertaken before and after the global financial crisis of 2008 (see Chapter 1). Cost data for these 

projects also appeared to be more reliable than for projects commenced before 2000. 
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Criterion 3: Projects with a significant capital cost, as these are the ones that are at greatest risk of 

financial failure. The cut-off value for mega projects was $500m. A separate group of minor projects with 

contract values less than $500m was also examined for comparison purposes, but it was found that most 

minor projects are financially successful and were therefore excluded from this research. 

Criterion 4: Projects procured via PPP and design & construct contracts. While all procurement models 

were considered and examined in the initial data collection, these two were chosen because they pose the 

greatest risk for financial failure from the contractor’s viewpoint and because they involve significant risk 

transfer from the client to the contractor. Two managing contractor projects were also included for 

comparison purposes. Alliance projects were omitted from the project sample because of their ‘cost plus’ 

nature and low risk profile. However, the success of alliances in delivering exceptional outcomes in both 

cost and non-cost key result areas prompted their inclusion in the literature review to determine whether 

there are any lessons learned than can be applied to conventional procurement methods. 

Criterion 5: Projects for private and public sector clients in the road, rail, water and social infrastructure 

sectors. These sectors were chosen because they involve mature technologies and relatively proven 

construction methods. Projects in the information technology, telecommunications, energy and resources 

sectors were excluded because their technical characteristics and risk profiles cannot easily be compared 

with those in the chosen sample. 

The resulting sample of 50 projects is comprehensive and representative of contracts awarded to Tier 1 

infrastructure contractors since 2000. Of these, 28 are completed projects (with commencement dates 

from 2000 to 2015), while 22 are current projects (with commencement dates from 2015 to 2020). 

3.4 PROJECT SUMMARIES 

From the 28 completed projects that met the selection criteria, a subset of five mega projects was chosen 

for in-depth case study research. These projects are as follows: 

• Brisbane Airport Link, Queensland 

• Peninsula Link, Victoria 

• Victorian Comprehensive Cancer Centre, Victoria 

• Southern Cross Station, Victoria 

• Fiona Stanley Hospital, Western Australia. 

A feature of the case study method is its open-ended nature, which allows a predefined concept to be 

investigated using the data, or for new concepts to emerge from the data as it is being collected. The case 

study method can cope with technically distinctive phenomena where there may be many more variables 

of interest than there are data points. It also is well suited where a theoretical proposition needs to 
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consider multiple sources of evidence (Yin 2009). These advantages make the case study method well 

suited to this research. 

Yin (2009) encourages the use of multiple case studies, stating that the results from a multiple case study 

approach are more robust and compelling than those from a single case study. Since the precise context of 

each case is likely to be different, if the research arrives at common conclusions then the ability of the 

researcher to generalise from those conclusions is increased (Eisenhardt 1989). 

The case study approach adopted in this research uses project summaries to examine the actual financial 

results and lessons learned from five mega projects selected at random from the project sample described 

in Section 3.3. As mentioned previously, this is the first publication of this material and therefore gives 

the research a unique insight into the current operations of the contracting industry. 

3.5 INTERVIEWS 

The purpose of the interviews was to find out if what has already been published could be correlated with 

real life project outcomes and thereby provide further triangulation of the data. As noted in Section 3.1, it 

was recognised that the sensitivity of much of the financial information meant that not all of the sources 

used for this research would yield data that was 100% reliable. The interviews also contributed to filling 

in some of the gaps discovered in the literature review, particularly the lack of information about how and 

to what extent the individual performance of project leaders and team members contributes to project 

financial outcomes. 

Prior to commencing the interviews, a large number of informal conversations were held with not only 

the potential interview participants, but also other executives in the construction industry. These 

conversations were found to be the best way of collecting some of the commercially sensitive financial 

information and triangulating it with the data described in Section 3.2. Many of the people who 

participated in these conversations hold senior leadership positions in Tier 1 contractors, so they are 

uniquely positioned to contribute reliable information about the financial outcomes and lessons learned 

from mega projects. The informal conversations then led to the structured interviews, which are described 

below. 

3.5.1 Recruitment of Participants 

A list of approximately 100 potential interview participants was developed from publicly available data 

on key individuals in the construction industry. From this list, a process of purposive sampling as defined 

by Cavana et al. (2001) was used to recruit a short list of 20 people who were either key stakeholders, 

decision makers or industrial experts who have been involved in the delivery of mega projects within 

Australia. These participants were selected based on the following criteria: 
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Essential Criteria 

• A key stakeholder in one or more of the mega projects delivered in Australia since 2000 

• An employee of an Australian Tier 1 contractor, consultant or client 

• A public contributor to the available body of research associated with the delivery of mega projects 

Desirable Criteria 

• Past performance at executive level or in a similar role in the construction industry 

• Experience of both project success and failure (not necessarily as a result of their own involvement) 

• Experience of working on projects over $500m 

• Experience of working on the project types selected for this research (road, rail, social infrastructure 

and water infrastructure) 

• Oversight or accountability for financial performance on a project (including knowledge of financial 

management systems and reports). 

The age and gender of the interviewees were also taken into account to ensure the final selection was 

representative of project leaders generally across the construction industry. 

Although 90% of the interviewees were selected from Tier 1 contractors, a number of executives from 

client and consultant organisations were also included to ensure their perspectives contributed to this 

topic. 

To ensure that the sample of interviewees was representative of leadership roles at every stage of a 

project's life cycle, the selection process focused on recruiting interviewees from the following roles, 

which were considered to offer the greatest insight into the topic: 

• Project Manager (PM) 

• Project Director (PD) 

• Operational Manager (OM) 

• General Manager (GM) 

• Executive General Manager (EGM) 

• Managing Director (MD) 

• Chief Operational Officer (COO) 

• Chief Executive Officer (CEO). 

To illustrate how these roles are related to each other and can purposefully inform an understanding of 

this research, Figure 3.2 shows how the reporting line from senior executive level down to project 

managers is structured in a typical Tier 1 contractor. 



Chapter 3 Research Method 

137 

Figure 3.2 Typical Tier 1 contractor organisation structure 

The recruitment process commenced with an email being sent out to all potential participants. The email 

explained the study and the process of the interview and was accompanied by a plain language statement 

along with a consent form. This set of documents provided sufficient information to acquaint potential 

participants of the research, benefits, risk and risk management strategies, thus enabling them to make an 

informed decision on whether to participate or to opt out from the study. After the written consent forms 

had been received by the researcher, formal acknowledgments for the same along with semi-structured 

interview data and time requests were sent out to the participants. The participants who accepted the 

invitation were also asked to nominate other relevant participants for the research. These additional 

participants were also given all the necessary documents along with the consent form, thus providing 

them an option to opt out of the study if desired. 

3.5.2 Individual Interviews 

The interview component of this research involved individual interviews using a semi-structured 

interview technique (Kvale and Brinkmann 2009). The semi-structured interview technique requires the 

researcher to have a list of themes and questions to be covered, although these may vary from interview 

to interview. This means that some questions may be omitted in particular interviews if a specific context 

is encountered in relation to the research topic. The order of questions may also be varied depending on 

the flow of the conversation. In addition, further questions may be required to explore the research 

question and objectives (Saunders et al. 2012). 

The interviews were 'one on one' private conversations, which maximised the quality of responses and 

relevance to the research objectives. A set of questions was prepared for each interview in order to 
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maintain uniformity. However, given the life experiences of the executives interviewed, the interview 

structure was kept as informal as possible as it encouraged open and frank conversation. 

Each interview lasted between 45 and 60 minutes and was divided into three parts: 

• The objectives of the research, the purpose of the interview and The University of Melbourne’s ethics 

protocols were explained before starting the interview. Interviewees were invited to give their formal 

consent to be interviewed by signing a form, a copy of which is provided in Appendix F. 

• A series of standard introductory questions was asked about the interviewee’s background, experience 

and role. The main part of the interview was more informal and guided by an interview template 

which is also provided in Appendix F. Not all questions were asked of every interviewee, and each 

interviewee was given freedom to voice opinions and feelings as well as respond to the questions. 

Asking interviewees for explanations and interpretations of operational data helped to triangulate the 

information gathered. 

• Lastly, the interview was concluded with closing questions and the interviewee given an opportunity 

to provide any other information and add their impressions of the interview. 

To test the individual interview format, it was piloted with a Project Director with whom the researcher 

had a previous professional relationship. Feedback from this pilot interview indicated that the structure of 

the interview was appropriate, that the questions being asked were capable of yielding useable 

information and provided confidence in the interview approach. The results of the pilot interview also 

became part of the main study. 

A total of 20 interviews were conducted with project leaders over the period from November to 

December 2016. The interviews were conducted either at the Department of Infrastructure Engineering at 

The University of Melbourne or at the interviewee’s workplace. Detailed written notes of the answers to 

the questions were made. The contextual data for each interview (date, time, location and details of the 

interviewee) were included in the notes. A journal was also used by the researcher to reflect and note his 

personal observations during the entire research process. The notes were transcribed within 48 hours of 

each interview. 

On completion of each interview, the researcher debriefed the participant. Participants were given the 

transcripts of their interviews and invited to make any comments or requests for deletion. A revised 

version of each transcript incorporating comments or deletions was sent out again to ensure the 

correctness of the data. A total time commitment of two hours was required of each participant for the 

entire process. 
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3.5.3 Focus Groups 

Focus groups enable information to be collected through a semi-structured group interview process, 

facilitated by a moderator. The participants in a focus group interact freely among themselves as well as 

with the moderator, enabling them to share personal opinions and experiences (Carson et al. 2001). This 

improves the depth of the investigation as the participants challenge each other and respond to probing 

questions by the moderator. A distinctive feature of the focus group technique is that it gives access to 

comparisons that focus group participants make between their experiences. This can be very valuable and 

illustrate diversity or consensus on a topic. 

Morgan (1997) outlines four criteria for successful use of focus groups: 

• The interview should cover a maximum range of relevant topics or issues 

• It should provide information or data about the issues that is as specific as possible 

• It should foster interaction that explains the participants’ feelings in some depth 

• It should take into account the personal context that participants use in generating responses to the 

issue or topic. 

The benefits of combining this style of data collection with the one-on-one interviews for this research 

were improved alignment, superior understanding and greater depth of investigation in relation to mega 

project failure. Client personnel appeared to prefer to participate in the focus group setting rather than the 

individual interviews. 

The focus group procedure adopted for this research involved contacting a total of twenty potential 

participants from contractors and public sector clients by email to explain the purposes of the research 

and inviting them to take part in the focus group. 

The questions for the focus group were semi-structured and an agenda was developed around the topic 

without fixed wording or fixed ordering of questions. The content of the focus group was focused on the 

issues that were central to the research and questions sequenced so that the discussion moved from the 

general to the specific. Difficult questions were held until the later stage of the session after a rapport 

between the participants had been established. 

An independent, professional facilitator was engaged to conduct the focus group. The facilitator used a 

funnelling technique (Burgess 1984 and Cavana et al. 2001) to create a free flow of discussion from a 

general and broad nature to more specific issues. This allowed initial questions to start participants 

thinking about the issues in general terms; then, as they engaged in discussion, specific questions were 

asked to narrow down the area of enquiry. The technique of probing was used to clarify further details 

when responses made by participants were vague or incomplete. No time constraint was placed on the 

discussions within the focus group; they only finished when the facilitator felt that all information had 

been gathered. 
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As with the individual interviews, written notes of the discussion were made during the focus group and 

transcribed within 48 hours. Participants were given the transcript of discussion and invited to make any 

comments or requests for deletion. 

3.6 MODEL DEVELOPMENT AND VALIDATION 

The method is to develop a model of selecting key leadership personnel for infrastructure projects. 

Chapter 4 examines projects delivered between 2011 and 2016 which form the basis of this model 

development and validation.  

3.7 TRIANGULATION OF DATA 

Triangulation involves using several data sources or investigative approaches to get additional viewpoints 

upon the things being studied. According to Yin (2009): 

‘The most important advantage presented by using multiple sources of evidence is the development 

of converging lines of enquiry. Any case study finding or conclusion is likely to be more 

convincing and accurate if it is based on several different sources of information.’ 

If triangulation can be achieved, it should contribute to the validity and reliability of the study as a whole. 

Yin (2009) describes four types of triangulation: 

•  Data source triangulation (multiple data sources or a combination of quantitative and qualitative data) 

•  Investigator triangulation (multiple investigators using the same research method) 

•  Theory triangulation (multiple theoretical perspectives to interpret the same data) 

•  Methodological triangulation (multiple research techniques or methods). 

This research applied two types of triangulation by using multiple data sources and multiple data 

collection methods to cross-check the information presented in the case studies of mega projects. The use 

of multiple data sources involved comparing contractors’ internal cost reports and documentation with 

client reports and published information where these sources existed. Multiple data collection methods 

were represented by combining document analysis (primary data) with the personal interviews of 

executives who had worked on the case study projects (secondary data). 

To overcome any possible bias from a single viewpoint having an influence on the interview data, this 

research applied further triangulation by having multiple interviewees for each case study project. 

Respondents were interviewed from both contractor and client organisations to confirm the data and 

deepen the pool of information gathered. Follow-up checking and clarification of responses was 

undertaken whenever the information gained from the interviews and focus groups was unclear or 

inconsistent. 
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3.8 DATA ANALYSIS AND INTERPRETATION 

The purpose of the data analysis was to identify causal factors that might indicate why mega projects fail 

to meet their financial targets. 

Data analysis consists of ‘examining, categorising, tabulating, or otherwise recombining the evidence to 

address the initial propositions of a study’ (Yin 2009). The analysis of case studies is one of the least 

developed aspects of the case study method. The researcher needs to rely on experience and the literature 

to present the evidence in various ways, using various interpretations. 

This research broadly followed the procedures outlined by Miles and Huberman (1994) who suggest that 

qualitative data analysis should consist of three procedures: 

• Data reduction. This refers to the initial phase where the data is reduced and organised by coding and 

grouping, writing summaries, discarding irrelevant data and so on. 

• Data display. This seeks to draw meaning from the data in the form of tables, charts, matrices, 

networks and graphical formats. This is a continual process, rather than just one carried out at the end 

of the data collection. 

• Conclusion drawing and verification. This is the phase of comparing and contrasting data, searching 

for patterns, verification and validation through reference to existing field notes or further data 

collection. 

Since a large amount of data was collected, data reduction was an important element in the analysis 

(Miles and Huberman 1994). To assist this process, a number of key questions requiring answers were 

formulated. These helped to focus the analysis and provided the first step in reducing the data. The 

questions were: 

• Why have Tier 1 contractors consistently failed to deliver their tendered financial targets on mega 

projects? 

• What factors contribute most to failure – technical or human? 

• What are the characteristics of successful project leaders and teams? 

A matrix approach was used to group the data firstly by topic, to look broadly across all projects and 

respondents in order to identify similarities and differences. Then the same approach was used to group 

the data by case study, to focus on each project as a whole. 

This was followed by a process of categorising the information to identify themes and patterns. 

Organising the data into coherent categories helped to summarise and bring meaning to the draft. As the 

data was categorised, other themes emerged and were either used as subcategories or to refine the 

definitions of the major categories. 
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To analyse the information specifically gathered in the interviews and focus groups, the five-step process 

advocated by Kvale and Brinkmann (2009) was followed: 

• Read through the whole interview to get a sense of the whole 

• Determine the natural meaning units (self-definable and self-delimiting expressions in the words of 

the participants) 

• Restate the natural meaning unit as simply as possible 

• Interrogate the meaning units in terms of the specific purpose of the study 

• Create a descriptive statement that ties together the essential themes of the entire interview. 

Kvale and Brinkmann (2009) write that this process can help the researcher ‘to analyse extensive and 

often complex interview texts by looking for natural meaning units and explicating their main themes’. 

Additional notes were made of elements that were either deemed interesting, needed further 

classification, or justified the categories created through the analysis process. Names of individual 

participants and organisations were anonymised in this part of the writing phase in order to ensure 

confidentiality. 

After these steps were complete, patterns and connections within and between categories of data were 

identified and traced using a matrix approach as outlined by Patton (1990). A narrative summary of each 

category was prepared to capture the key themes relating to that category. This allowed similarities and 

differences in each category to be tracked as the analysis progressed. Cross case analysis as described by 

Yin (2009) was also undertaken to provide a systematic comparison of the case studies, looking at the 

similarities and differences between each project. 

Finally, a preliminary list of key themes and findings was prepared to guide the interpretation and writing 

phase. The process of analysis and writing was iterative, which provided an efficient way of clarifying the 

key issues and resolving conflicting interpretations. 

3.9 CONCLUSIONS 

The research methods adopted were designed specifically to achieve the aims and objectives of this 

research as set out in Chapter 1 and to address the gaps in the body of knowledge on mega projects 

delivery as identified in Chapter 2. Figure 3.3 overleaf illustrates the relationship between the individual 

research methods employed and the overall structure of this research. 
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Figure 3.3 Structure of research methods 

Once the literature review was complete, the first research method involved collecting real data from 

contractor sources which would allow a reliable calculation of the actual final profitability of all the mega 

projects delivered in Australia in the road, rail, water and social infrastructure sectors since 2000. The 

results of this aspect of the research are described in Chapter 4. 

The second research method was to conduct focus groups and interview project leaders with direct profit 

and loss accountability on Australia's largest infrastructure projects to validate or disprove the results of 

both the literature review and the financial data. It was recognised that it would not be realistic to expect 

everyone contacted as part of this research to provide data that was confidential or commercially 

sensitive, but it should be possible to create a reasonably accurate data set from a composite of all the 

sources. The results of this are described in Chapter 5. 
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The third and final research method involved building a project delivery maturity model and a project 

leadership maturity model to help understand the parameters of individual performance as they affect 

project financial performance. These allowed a personnel selection model to be designed and tested on 

live projects in the Australian construction industry between 2011 and 2016. The results revealed a 

significant correlation between the model outputs and project financial performance. The results of this 

are described in Chapter 6. 

The findings and observations from these chapters were then combined and interpreted to develop a range 

of conclusions that can be used to fulfil the principal aim of this research, namely ‘unlocking the key to 

mega project delivery’. 
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CHAPTER 4  PROJECT DATA AND PROJECT SUMMARIES 

4.1 INTRODUCTION 

The purpose of this chapter is to present an accurate data set that describes the financial performance of a 

sample of Australian mega projects, using information sourced directly from contractors’ internal 

financial reports. This is designed to overcome the gap in the literature (Chapter 2) resulting from the 

reliance of previous research on surveys, third party estimates and press reports of varying reliability. 

Using the data collected as part of this research, it was possible to undertake a series of analyses to 

quantify the extent of financial failure (from the contractor’s view) in the project sample and determine 

whether there are any patterns in the incidence of such failure. 

This chapter is divided into two main parts. In the first part, two groups of mega projects (completed and 

current) were analysed using contractors’ project expenditure and profit data. In the second part, selected 

projects were investigated using a case study approach to ascertain whether the data analysis was 

confirmed by the experience of individual projects. 

4.2 METHOD 

Approximately 250 infrastructure projects were initially identified as potential candidates for 

investigation as part of this research. The full list of projects is provided in Appendix E.  

From this list, 50 projects were selected for investigation and analysis. 

The process of selecting the short list of 50 projects is explained in detail in Chapter 3 and summarised 

below. Briefly, a sieve process was adopted to select mega projects for study on the basis of the following 

five criteria: 

• Criterion 1: Projects undertaken in Australia 

• Criterion 2: Projects undertaken since 2000 

• Criterion 3: Projects over $500m in value 

• Criterion 4: Projects procured via PPP and design & construct contracts 

• Criterion 5: Projects in the road, rail, water and social infrastructure sectors. 

The selection process identified a total of 50 mega projects, 28 of which were completed projects for 

which profit data is available, and 22 current projects for which profit data is yet to be reported. 

Figure 4.1 and Figure 4.2 respectively show these completed and current mega projects in timeline 

format, ordered by commencement date. The names of the projects in these figures have been 

anonymised in order to protect the confidentiality of the data. The complete versions are supplied for 

examination purposes in Appendix E. 
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Figure 4.1 Completed projects timeline 
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Figure 4.2 Current projects timeline 
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4.3 DATA COLLECTION TEMPLATE 

An actual example of the template used to collect the project data is shown in Table 4.1. This example 

uses data from previously published sources. The complete set of data on the 50 selected projects is 

confidential but is supplied for examination purposes in Appendix E. 

Table 4.1 Project data template  

Southern Cross Station 

Client Department of Infrastructure (Victorian Government) 

Value $500m  

Procurement model Public Private Partnership 

Consortium or contractor Civic Nexus consortium: 

• ABN Amro (financing) 
• Leighton Contractors (design & construction) 
• Honeywell (facilities management) 
• Delaware North (commercial operations) 

Construction timing October 2002 to August 2006 

Tendered profit Confidential – refer to Appendix E 

Final profit ($120m) 

Net profit Confidential – refer to Appendix E 

Other The project ran $200m over budget. The State Government agreed to 
pay the consortium $32.25m as a result of delays incurred during 
construction. 
Significant delays related to site access led to the project being 
delivered 16 months later than the contracted completion date of April 
2005. 

Sources: Sydney Morning Herald 2005; Victorian Auditor-General 2007 

4.4 PROJECT DATA 

Table 4.2 and Table 4.4 respectively on the following pages summarise the profit outcomes on the 

completed and current mega projects selected in accordance with the criteria stated in Section 4.3. The 

names of the projects in these tables have been anonymised in order to protect the confidentiality of the 

data. 

In the tables and the analysis that follows, the term ‘tendered profit’ is the gross project profit that the 

contractor expected to make on the project at tender time. ‘Final profit’ is the gross project profit that the 

contractor actually achieved at project completion. 

The net profit is the difference by which the contractor’s final loss or profit varied from the tendered 

profit. For example, if the tender estimate allowed for a profit of 10% on a project and the contractor 

achieved 10%, then the net profit is reported as zero. If only 5% was achieved, the net profit is negative 

5%. Losses are shown in red and enclosed in brackets. 
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The reason for expressing changes in profits in this way is that the continuous disclosure obligations of 

the Corporations Act 2001 (Cth) require companies to declare all market-sensitive events such as contract 

wins and extensions to the Australian Stock Exchange. Since the profit margin in each contract is 

included in the price declared to the exchange, share investors have a reasonable expectation that these 

profits will be achieved and value the stock accordingly. Contractors also factor their profit expectations 

into the overall costs of running the business, making investment decisions and managing staff numbers, 

while corporate lenders use profit performance to decide whether to extend lines of credit. Consequently, 

failure to achieve a tendered profit margin presents a real and significant risk to contractors. 

4.4.1 Completed Projects 

Table 4.2 Performance of completed projects (2000–2015) 

Project ID Contract 
value 
 ($m) 

Tendered 
profit 
 ($m) 

Tendered 
profit 
 (%) 

Final profit 
 ($m) 

Net  
profit 
($m) 

Net  
profit 
(%) 

1 670 67 10% (110) (177) (26%) 

2 1,200 84 7% 84 0 0% 

3 1,000 70 7% 20 (50) (5%) 

4 3,500 315 9% (1,200) (1,515) (43%) 

5 550 35 6% 11 (24) (4%) 

6 500 33 7% (120) (153) (31%) 

7 505 40 8% 38 (2) (0%) 

8 2,300 251 11% 40 (211) (9%) 

9 600 54 9% (20) (74) (12%) 

10 1,650 124 8% (25) (149) (9%) 

11 1,100 100 9% 100 0 0% 

12 990 90 9% 95 5 1% 

13 670 60 9% 0 (60) (9%) 

14 720 40 6% (240) (280) (39%) 

15 990 79 8% 15 (64) (6%) 

16 750 68 9% 25 (43) (6%) 

17 840 59 7% 45 (14) (2%) 

18 1,800 140 8% 50 (90) (5%) 

19 1,700 196 12% 120 (76) (4%) 

20 850 85 10% (230) (315) (37%) 

21 1,450 161 11% (90) (251) (17%) 

22 4,950 483 10% (1,050) (1,533) (31%) 
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Project ID Contract 
value 
 ($m) 

Tendered 
profit 
 ($m) 

Tendered 
profit 
 (%) 

Final profit 
 ($m) 

Net  
profit 
($m) 

Net  
profit 
(%) 

23 2,090 200 10% 65 (135) (6%) 

24 660 66 10% 66 0 0% 

25 1,900 137 7% (200) (337) (18%) 

26 825 83 10% (170) (253) (31%) 

27 1,140 131 12% 30 (101) (9%) 

28 1,100 77 7% (30) (107) (10%) 

Total 37,000 3,328 9% (2,681) (6,009) (16%) 

4.4.2 Current Projects 

To forecast the final profit and net profit for the current projects, the completed projects listed in 

Table 4.2 were divided into six bands and the average net profit percentage was calculated for each band, 

as shown in Table 4.3.  By way of example, the band 3 percentage of (8%) was calculated as follows: 

 

 

((211) + (135)) x 100% 

(2,300 + 2,090) 

Table 4.3 Profitability forecast for current projects based on averages of completed projects 

Band Value range ($m) Net profit (%) 

1 500-1,000 (14%) 

2 1000-2000 (8%) 

3 2000-3000 (8%) 

4 3000-4000 (43%) 

5 4000-5000 (31%) 

6 5000-6000 (37%) 

These averages were then used to derive the dollar value estimates for net profit and final profit for the 

current projects (at the same time being aware of this limitation), as shown in Table 4.4. Interestingly, this 

resulted in a significantly higher estimated average loss for current projects (28%) compared with the 

actual average loss for completed projects (16%). 

Where the tendered profit for current projects is known, it is also shown in Table 4.4. For projects that 

have not yet been awarded, a tendered profit of 10% has been assumed. 

(Project 8 Net Profit + Project 23 Net Profit) x 100% 

(Project 8 Contract Value + Project 23 Contract Value) 
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Table 4.4 Performance of current projects (2015–2020) 

Project ID Contract 
value 
 ($m) 

Tendered 
profit 
 ($m) 

Tendered 
profit 
 (%) 

Final profit 
 ($m)* 

Forecast net 
profit ($m)* 

Forecast net 
profit 
(%)* 

29 500 40 8% (32) (72) (14%) 

30 570 46 8% (36) (82) (14%) 

31 4,500 450 10% (944) (1,394) (31%) 

32 5,000 500 10% (1,356) (1,856) (37%) 

33 650 65 10% (28) (93) (14%) 

34 540 38 7% (40) (78) (14%) 

35 500 40 8% (32) (72) (14%) 

36 2,700 297 11% 84 (213) (8%) 

37 3,700 407 11% (1,195) (1,602) (43%) 

38 5,500 550 10% (1,492) (2,042) (37%) 

39 1,350 135 10% 23 (112) (8%) 

40 3,200 320 10% (1,065) (1,385) (43%) 

41 500 45 9% (27) (72) (14%) 

42 3,000 270 9% (1,029) (1,299) (43%) 

43 1,000 90 9% 7 (83) (8%) 

44 1,000 90 9% 7 (83) (8%) 

45 600 72 12% (14) (86) (14%) 

46 1,200 96 8% (3) (99) (8%) 

47 1,150 92 8% (3) (95) (8%) 

48 650 59 9% (35) (93) (14%) 

49 985 89 9% (53) (141) (14%) 

50 1,180 94 8% (3) (98) (8%) 

Total 39,975 3,884 10% (7,265) (11,149) (28%) 

* estimated values 

4.5 DATA INTERPRETATION 

To determine whether there are any patterns that can be discerned from this data, the correlations between 

profitability and contract date, contract value, market sector, location, procurement model and contractor 

size were studied in detail. The results are presented in Sections 4.5.1 to 4.5.18. 
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4.5.1 Completed and Current Expenditure – 5 Year Intervals 

Table 4.5 and Figure 4.3 show the value of mega projects in five-year intervals, based on the project start 

date. Completed project data is shown in blue and current project data is shown in red. 

Table 4.5 2000–2020 completed and current expenditure: 5 year intervals 

Period Value ($m) 

2000–2005 7,210 

2006–2010 16,960 

2010–2015 19,030 

2015–2020 33,775 

Figure 4.3 2000–2020 completed and current expenditure: 5 year intervals 

The figure indicates significant growth in the total value of mega projects between 2000 and 2020, with a 

rise of over 450% occurring in this period. The value of projects doubled between 2000 and 2010 and, 

despite a slower rate of increase between 2006 and 2015, is expected to almost double again between 

2015 and 2020. Although this data relates to only a proportion of the total infrastructure expenditure in 

Australia (based on the selection defined in Section 4.2) they highlight how significant mega projects are 

to the Australian economy. The $33.7b of projects in the 2015–2020 category is equivalent to more than 

40% of the value of the Australian engineering construction sector which is forecast to peak at $81.9b in 

2020, according to ACIF (2016). 
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4.5.2 Completed and Current Expenditure – 2 Year Intervals 

The same data plotted using a two-year interval in Table 4.6 and Figure 4.4 show that the most significant 

increase will occur between 2016 and 2018, with the value of mega projects rising by almost 370% in this 

period. 

Table 4.6 2000–2020 completed and current expenditure: 2 year intervals 

Period Value ($m) 

2000–2002 670 

2002–2004 3,140 

2004–2006 3,400 

2006–2008 4,830 

2008–2010 12,130 

2010–2012 8,015 

2012–2014 6,165 

2014–2016 7,160 

2016–2018 26,465 

2018–2020 5,000 

 

Figure 4.4 2000–2020 completed and current expenditure: 2 year intervals 
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4.5.3 Completed and Current Expenditure – Cumulative 

Table 4.7 and Figure 4.5 plot the data from the previous figure in cumulative terms, showing that the 

cumulative expenditure on mega projects since 2000 will reach almost $77b by 2020. 

Table 4.7 2000–2020 completed and current expenditure: 2 year interval, cumulative 

Period Cumulative value ($m) 

2000–2002 670 

2002–2004 3,810 

2004–2006 7,210 

2006–2008 12,040 

2008–2010 24,170 

2010–2012 32,185 

2012–2014 38,350 

2014–2016 45,510 

2016–2018 71,975 

2018–2020 76,975 

 

Figure 4.5 2000–2020 completed and current expenditure: 2 year interval, cumulative 

  



Chapter 4 Project data and Project Summaries 

155 

4.5.4 Profitability by Model, Sector and Region 

Table 4.8 and Figure 4.6 show how the profitability of mega projects is influenced by procurement 

model, industry sector and location within Australia. 

Table 4.8 2000–2015 completed projects profitability analysis by model, sector and region 

Category Factor Profit (%) 

Contract type PPP (19%) 

 D&C (11%) 

Industry sector Road (17%) 

 Rail (15%) 

 Water (29%) 

 Social (7%) 

Location Qld (18%) 

 NSW (8%) 

 Vic (21%) 

 SA (18%) 

 WA (10%) 

 

Figure 4.6 2000–2015 completed projects profitability analysis by model, sector and region 



Chapter 4 Project data and Project Summaries 

156 

From the data, it appears that PPPs lose more money than design & construct contracts, likely because 

their risk profile is more adverse from the contractor’s point of view. 

Water infrastructure projects appear to be less profitable than any other kind of project, but this result is 

distorted by one outlier project, Project 4, which was the most expensive water infrastructure project in 

Australia and made a 43% loss. Other water projects such as Projects 12 and 27 did not perform as 

poorly. 

With the ending of the boom in water infrastructure projects, there has been a compensating uptake in the 

construction of social infrastructure, particularly hospitals. Since the completion of the Royal Children’s 

Hospital in Melbourne in 2008, at least one new teaching hospital has been constructed in each State. 

These projects have generally been financially successful, partly because the head contractors have been 

able to exercise good control over their commercial risks and partly because they have benefited from 

having efficient and reliable supply chains. The skill set, availability and culture of subcontractors in the 

social infrastructure market are all quite mature when compared to those in the road and rail sectors, 

which contributes to greater financial certainty in tendering and delivery. 

When location is considered, New South Wales stands out as having projects with smaller losses. This 

could be because projects in New South Wales were smaller than those in Victoria, South Australia and 

Queensland, where a number of high-value projects such as Projects 4, 22 and 25 were financial failures. 

Project procurement in Western Australia appears to favour alliance and managing contractor models, 

which have significantly better financial performance than PPP and design & construct contracts. 
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4.5.5 Profitability Analysis – 5 Year Interval 

Table 4.9 and Figure 4.7 show the profitability of mega projects in five-year intervals between 2000 and 

2015. 

Table 4.9 2000–2015 completed projects profitability analysis: 5 year intervals 

Period Value ($m) 

2000–2005 (637) 

2006–2010 (3,393) 

2010–2015 (3,713) 

 

Figure 4.7 2000–2015 completed projects profitability analysis: 5 year intervals 

The five-year interval analysis shows a sharp decline in project profitability between 2000 and 2010, 

levelling out thereafter. 
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4.5.6 Profitability Analysis – 2 Year Intervals 

Table 4.10 and Figure 4.8 show the profitability of mega projects in two-year intervals between 2000 and 

2015. 

Table 4.10 2000–2015 completed projects profitability analysis: 2 year intervals 

Period Average Profit ($m) 

2000–2002 (60) 

2002–2004 (366) 

2004–2006 (211) 

2006–2008 (154) 

2008–2010 (3,239) 

2010–2012 (1,737) 

2012–2014 (354) 

Figure 4.8 2000–2015 completed projects profitability analysis: 2 year intervals 

The two-year interval analysis shows that most of the losses occurred in the four years from 2008 to 2012 

before profitability recovered somewhat in 2012. Given these trends of losses on completed projects, 

there is not very much evidence that contractors are capturing the lessons learned from financial failure 

and applying them to future projects. One reason for this may be that people change jobs more frequently 

in a buoyant market, so the learnings from projects are not retained within the organisation. 
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4.5.7 Profitability by Project Value 

Table 4.11 and Figure 4.9 show how profitability varies with project value. 

Table 4.11 2000–2015 completed projects profitability by project value 

Value Range ($m) Profit (%) 

500-1,000 (14%) 

1000–2000 (8%) 

2000-3000 (8%) 

3000-4000 (43%) 

4000-5000 (31%) 

 

Figure 4.9 2000–2015 completed projects profitability by project value 

The data suggests that projects over $3b in value are at significantly greater risk of financial failure than 

projects below $3b. Two outlier projects (Project 22 and Project 4) are the major contributors to these 

results. 
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4.5.8 Profitability by Procurement Model 

Table 4.12 and Figure 4.10 compare the profitability of the two main procurement models studied in this 

research and contrast these with the profitability of managing contractor projects. 

Table 4.12 2000–2015 completed projects profitability by procurement model 

Model Profit (%) 

PPP (19%) 

D&C (11%) 

MC 0% 

 

 

Figure 4.10 2000–2015 completed projects profitability by procurement model 

As noted earlier in this chapter, PPP projects appear to have the greatest risk of financial failure because 

they often unfairly transfer client risks to the contractor. From a comparison of Figure 4.10 with the 

literature on alliances (Section 2.3.5), it can be concluded beyond doubt that design & construct and PPP 

contracts do not deliver the best results for either clients or contractors. In fact, the results from these 

procurement models are the opposite of those achieved by alliances. 

Although managing contractor projects did not form part of the core research, they provide another useful 

benchmark for comparison purposes. Compared with PPP and design & construct models, managing 

contractor procurement provides a more equitable approach to risk allocation because it is a two-stage 
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process. In the first stage, the contractor obtains market pricing for the various elements of the works 

(designed by the client’s design consultants), then adds its overhead costs, supervision and profit. At this 

stage the client has complete visibility of all costs and can collaborate with the contractor to find 

alternatives that will deliver cost savings. In the second stage, the client’s design consultants are novated 

to the contractor and the cost of the works is converted into a lump sum which becomes the contract 

price. In Australia, this procurement model is generally confined to the social infrastructure sector. 

4.5.9 Profitability Analysis – Cumulative 

Table 4.13 and Figure 4.11 provide a cumulative plot of the profitability of mega projects from 2000 to 

2020. 

Table 4.13 2000–2020 completed and current projects profitability analysis including cumulative 
forecasts  

Period Cumulative value ($m) 

2000–2002 (60) 

2002–2004 (426) 

2004–2006 (637) 

2006–2008 (791) 

2008–2010 (4,030) 

2010–2012 (5,767) 

2012–2014 (6,121) 

2014–2016 (8,002) 

2016–2018 (15,694) 

2018–2020 (17,158) 
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Figure 4.11 2000–2020 completed and current project profitability: 2 year interval, cumulative 

The inverse correlation between project value as shown in Figure 4.5 and profitability as shown in 

Figure 4.11 does little to provide confidence in the ability of contractors to make a profit from delivering 

the pipeline of mega projects between 2016 and 2020. If the trend of financial performance observed on 

completed projects continues, the combined losses of contractors could reach approximately 28% by 

2020. The real outcome could be worse than this, because for most of the period between 2005 and 2012, 

the Tier 1 contractors were earning above-average profits from their other activities in the contract 

mining, oil and gas and telecommunications sectors, which cushioned their balance sheets from the losses 

being incurred on infrastructure projects. If the losses on the scale forecast by this research are realised, 

there could be a massive wave of consolidation among Tier 1 contractors in the following years. 

Although contractors’ average tendered profit margins have increased slightly in the years from 2014 to 

2016, from 9% to 10%, this increase will not be sufficient to offset expected rises in the costs of labour 

and materials, let alone the other problems identified in this research. The majority of contractors have 

enterprise bargaining agreements in place that will expire in 2019 or earlier, which could give rise to 

substantial wage increases as new agreements are negotiated. 

As of 2017, infrastructure construction activity on the eastern seaboard is trending significantly upward, 

indicating that labour market shortages could also push up the cost of employing personnel as new 

projects commence. In the materials supply sector, a long period of consolidation in the industry, 

particularly among manufacturers of cement, asphalt and quarry products, has resulted in reduced 

competition, which means that there will be an increased risk of unconstrained price rises if demand 

exceeds supply. 
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4.5.10 Completed Projects by Market Sector 

Table 4.14 and Figure 4.12 show the market share of completed (2000–2015) projects across the four 

industry sectors that are the subject of this research. 

Table 4.14 2000–2015 completed projects by market sector 

Market Sector Market share (%) 

Road infrastructure 46% 

Rail infrastructure 18% 

Water infrastructure 11% 

Social infrastructure 25% 

 

Figure 4.12 2000–2015 completed projects by market sector 
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4.5.11 Current Projects by Market Sector 

Table 4.15 and Figure 4.13 show the market share of current (2015–2020) projects across the four 

industry sectors that are the subject of this research. 

Table 4.15 2015–2020 current projects by market sector 

Market sector Market share (%) 

Road infrastructure 45% 

Rail infrastructure 45% 

Water infrastructure 0% 

Social infrastructure 10% 

Figure 4.13 2015–2020 current projects by market sector 

Interestingly, there are no mega projects in the water sector forecast to 2020. This is partly because the 

desalination plants built between 2000 and 2015 were sized to provide capacity for many years into the 

future and partly because the end of the drought in 2010 replenished water storages on the eastern 

seaboard. Similarly, the large teaching hospitals built around Australia in the same period would appear 

to have satisfied the immediate demand for major health facilities, which accounts for the decline in the 

proportion of social infrastructure. 
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4.5.12 Completed Projects by Region 

Table 4.16 and Figure 4.14 show the regional share of completed (2000–2015) projects across Australia. 

Table 4.16 2000–2015 completed projects by region 

Region Market share (%) 

Qld 25% 

NSW 32% 

Vic 29% 

SA 11% 

WA  4% 

ACT  0% 

 

Figure 4.14 2000–2015 completed projects by region 
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4.5.13 Current Projects by Region 

Table 4.17 and Figure 4.15 show the regional share of current (2015–2020) projects across Australia. 

Table 4.17 2015–2020 current projects by region 

Region Market share (%) 

Qld 14% 

NSW 50% 

Vic 23% 

SA 5% 

WA 5% 

ACT 5% 

 

Figure 4.15 2015–2020 current projects by region 

The significant increase in New South Wales’ share in 2015–2020 may be due to the political alignment 

of Liberal governments at State and Federal level, which has historically encouraged a greater degree of 

alignment on infrastructure policy and spending (Bennett 2006). As of mid-2017, Labour governments 

hold office in all the other States and Territories except Tasmania. 
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4.5.14 Completed Projects by Procurement Model 

Table 4.18 and Figure 4.16 show the market share of completed (2000–2015) projects by procurement 

model. 

Table 4.18 2000–2015 completed projects by procurement model 

Model Market share (%) 

PPP 54% 

D&C 46% 

 

Figure 4.16 2000–2015 completed projects by procurement model 

  



Chapter 4 Project data and Project Summaries 

168 

4.5.15 Current Projects by Procurement Model 

Table 4.19 and Figure 4.17 show the market share of current (2015–2020) projects by procurement 

model. 

Table 4.19 2015–2020 current projects by procurement model 

Model Market share (%) 

PPP 23% 

D&C 77% 

 

Figure 4.17 2015–2020 current projects by procurement model 

This data shows that the proportion of PPP contracts will fall to 23% of the total by 2015–2020. This is 

perhaps because there are fewer current mega projects being delivered in Victoria, which has been a 

champion of PPPs since their inception in the early 2000s. Conversely, more projects are being delivered 

in New South Wales, where the government has prioritised the design & construct model (refer to 

Figure 4.15). 
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4.5.16 Completed Projects by Contractor Category 

Table 4.20 and Figure 4.18 show the market share of completed (2000–2015) projects by contractor 

category. The market share of Australian Tier 1 contractors is shown in blue while the share of non-Tier 1 

and international contractors is shown in red. For the purposes of this research, Tier 1 contractors are 

considered to be CPB Contractors, Thiess Contractors, John Holland Group (JHG) and Lend Lease 

Corporation (LL). 

Table 4.20 2000–2015 completed projects by contractor category 

Contractor Market share (%) 

CPB/Thiess/JHG/LL 86% 

Other 14% 

 

Figure 4.18 2000–2015 completed projects by contractor category 
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4.5.17 Current Projects by Contractor Category 

Table 4.21 and Figure 4.19 compare the market share of current (2015–2020) projects by contractor 

category. The market share of Australian Tier 1 contractors is shown in blue while the share of non-Tier 1 

and international contractors is shown in red. 

Table 4.21 2015–2020 current projects by contractor category 

Contractor Market share (%) 

CPB/Thiess/JHG/LL 82% 

Other 18% 

Figure 4.19 2015–2020 current projects by contractor category 

The small increase in non-Tier 1 market share from (14% to 21%) suggests that the efforts made by 

international contractors such as Bouyges, Acciona, Salini Impregilo, and others to gain a significant 

share of the Australian market have not been particularly successful. The same poor-performing 

Australian companies continue to be awarded the majority of mega projects, which indicates that more 

financial failures can be expected if solutions are not found. The fact that Tier 1 contractors have a large 

exposure to mega projects is another cause for concern. As noted earlier in this chapter, the end of the 

resources boom and a small market share in sub-$500m projects have left Tier 1 contractors with 

businesses that are insufficiently diversified to withstand major losses. 

  



Chapter 4 Project data and Project Summaries 

171 

4.5.18 Projects by Contractor Participation 

Table 4.22, Figure 4.20, Figure 4.21 and Figure 4.22 compare the participation rates of different 

Australian Tier 1 contractors in the four market sectors. The water infrastructure sector is not graphed 

because there were only three projects in this category. 

Table 4.22 2000–2015 completed projects by market sector and contractor  

Market sector Contractor Market share (%) 

Road infrastructure Thiess/JHG 31% 

 CPB 38% 

 LL 23% 

 Other 8% 

Rail infrastructure CPB 60% 

 Other 40% 

Social infrastructure LL 33% 

 Other 67% 

Water infrastructure Thiess/JHG 33% 

 JHG 33% 

 Other 33% 

 

 

 

 

 

 

 

 

 

 

Figure 4.20 2015–2020 completed road infrastructure projects by contractor participation 
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Of the 13 road infrastructure projects delivered, John Holland and Thiess were involved in four, either as 

a joint venture with each other or in a joint venture with different contractors. CPB Contractors was 

involved in five projects, one in its own right and the other four as a joint venture partner. Of the 

remaining four road projects, three were delivered by Lend Lease companies and one was delivered by 

consortium of other contractors. 

Figure 4.21 2015–2020 completed rail infrastructure projects by contractor participation 

Of the five rail infrastructure projects delivered, CPB Contractors was the only contractor to have 

delivered more than one (they delivered three, one of which was in a joint venture). The other two 

contracts were awarded to and delivered by different contractors. 
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Figure 4.22 2015–2020 completed social infrastructure projects by contractor participation 

Of the seven social infrastructure projects delivered, Lend Lease was the only contractor to have secured 

more than one (they delivered two). All other contracts were awarded to and delivered by different 

contractors. 

4.5.19 Statistical Analysis 

Using the data for the completed (2000–2015) projects, statistical analysis was undertaken to search for 

any relationships between the various activities. The analyses conducted were based on a single factor 

ANOVA test to investigate whether any of relationships could be developed based on the data. 

Table 4.23 is a summary of the analysis while Table 4.24 provides the output of the ANOVA test. 

Table 4.23 Statistical summary 

Groups Count Sum Average Variance 

Column 1 21 1.75 0.083333 0.000243 

Column 2 7 0.71 0.101429 0.000181 

Table 4.24 ANOVA test results 

Source of variation SS df MS F P-value F crit 

Between groups 0.001719 1 0.001719 7.5088 0.010949 4.225201 

Within groups 0.005952 26 0.000229    

Total 0.007671 27         
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The statistical analysis was used to answer the following questions: 

Question 1: Was there a difference in the tendered profit sought by Australian Tier 1 companies? 

A comparison was made between the Tier 1 companies, Tier 2 companies, Tier 1 joint ventures, Tier 1 

and Tier 2 joint ventures, and the projects with international participants. No statistical difference was 

identified. 

A comparison was then made where only one Tier 1 company was involved compared to the remainder of 

the sample. The anticipated tender margin is statistically lower when only one Tier 1 company bids by 

itself or potentially in joint venture with a Tier 2 company. 

The analysis was similarly undertaken for the situations where there was no joint venture, no Tier 2 

company, different contracting mechanisms, different classes of infrastructure and locations in different 

States. There was no statistical difference identified in any of these analyses. 

Question 2: Did the performance of the contractor change in comparison to the expected margin 

using either different classes of contractor or different combinations of joint ventures? 

There was no statistical difference identified in any of these analyses. 

Question 3: Did the overall performance of the contractor change based on the class of contractor? 

There was no statistical difference identified in any of these analyses. 

Question 4: Was there a difference in project outcomes based on procurement model, for example 

PPP compared with D&C? 

There was no statistical difference identified in any of these analyses. 

Question 5: Was there a difference between different types of assets, for example transport projects 

compared with social infrastructure projects? 

There was no statistical difference identified. 

Question 6: Was there a difference between projects undertaken in different States? 

There was no statistical difference identified. 

Conclusions 

The above results led to the following conclusions: 

• Where single Tier 1 companies are involved, there is potential for owners to save on the bid price 

• The prequalified category of a contractor’s expertise did not appear to impact the final project 

outcome 
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• The form of contract being either PPP or design and construct did not appear to influence the final 

project outcome 

• The type of asset, be it transport or social, did not appear to influence the final project outcome 

• The location of the project in Australia did not appear to influence the final project outcome. 

4.5.20 Comparison with Minor Projects 

To understand why mega projects fail financially, it is useful to compare them with smaller projects. 

Table 4.25 provides a summary of cost outcomes on a sample of 24 minor Australian projects completed 

between 2010 and 2016 by Tier 1 contractors. The table also shows each project’s tendered value to 

enable comparison with the final contract value. The names of the projects in this table have been 

anonymised in order to protect the confidentiality of the data. 

Table 4.25 Cost outcomes on minor projects 

Project ID Contract value 
 ($m) 

Tendered 
profit 
 ($m) 

Tendered 
profit 
 (%) 

Final profit  
($m) 

Net  
profit 
(%) 

51 19 4.8 25% 7.0 37% 

52 13 1.0 8% 2.5 19% 

53 11 0.6 5% (1.5) (14%) 

54 26 2.1 8% 3.5 13% 

55 40 1.6 4% 9.0 23% 

56 120 6.0 5% 6.0 5% 

57 3 0.5 17% 0.0 0% 

58 13 0.5 4% 1.0 8% 

59 7 0.5 7% (0.5) (7%) 

60 300 30.0 10% 24.0 8% 

61 52 4.2 8% (7.5) (14%) 

62 77 2.3 3% 3.0 4% 

63 220 11.0 5% 22.0 10% 

64 33 6.9 21% 7.5 23% 

65 19 1.0 5% 3.5 18% 

66 149 7.5 5% 8.0 5% 

67 230 13.8 6% 14.0 6% 

68 30 2.1 7% 17.5 58% 

69 38 2.3 6% 5.0 13% 

70 26 1.8 7% 4.5 17% 
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Project ID Contract value 
 ($m) 

Tendered 
profit 
 ($m) 

Tendered 
profit 
 (%) 

Final profit  
($m) 

Net  
profit 
(%) 

71 52 5.7 11% 11.0 21% 

72 7 0.5 7% 1.5 21% 

73 20 1.6 8% 3.0 15% 

74 17 1.5 9% 4.5 26% 

Total 1,522 110 7.2% 149 9.8% 

The results from these projects are summarised in Table 4.26, which indicates a significant difference in 

the profit performance of mega and minor projects. On average, minor projects increased their tendered 

profit by 36% (from 7.2% to 9.8%). While this result has relevance only for comparative purposes, the 

data indicate that most minor projects are financially successful and therefore were excluded from the 

core research. 

Table 4.26 Performance comparison for mega and minor projects 

Performance measure Mega projects >$500m 
(n=28) 

Minor projects <$500m 
(n=24) 

Average project value $1.32b $69m 

Average profit (loss) per project ($215m) $6.8m 

Average tendered profit margin  9% 7.2% 

Average percentage profit improvement or 
decline (from their tendered position) per 
project 

(16%) 9.8% 

Percentage of projects that failed to meet 
contractor’s profit forecast 

86% 23% 

4.5.21 Data Analysis Conclusions 

The financial outcomes on the 28 completed projects sampled ranged from a 1% profit to a 43% loss. 

Clearly the downside potential of delivering mega projects far outweighs the opportunity to exceed the 

original expectations. Another way to view this statistic is that the average gain for profitable projects 

was 0.13%, whereas the average deficit for loss-making projects was minus 18%. 

Only 14% of projects achieved or bettered their tendered profit margin, with the best improvement being 

an insignificant $5m. This is in stark contrast to the 7% of projects which each lost more than $1b. 

Although there was a difference in the proportions of PPP (54%) and design & construct (46%) projects 

in the sample, both failed to achieve their tendered profits by a similar margin. 

The contractor’s average loss across all completed mega projects is 16%, which suggests that each project 

destroys its original 9% profit margin plus a further deterioration of 7%. In dollar terms, this represents an 
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average loss of $215m for every completed mega project (based on an average project size of $1.32b) 

since 2000. In total, this translates into an almost unbelievable $6b loss to the balance sheets of the 

contractors involved. 

Assuming the average loss remains at 16% and the pipeline of projects is worth $400b over the next 

decade, contractors’ losses will continue to be significant. The exact amount of contractors’ losses will 

depend on what percentage of this $400b relates to mega projects and what percentage is delivered 

through the design & construct and PPP procurement models. 

If 20% of these projects are mega projects and delivered through traditional procurement, then 

contractors’ combined losses could be in the region of $11.2b. The figure of 20% is a reasonable estimate 

given that IPA (2007) says that PPPs represent 10–15% of all infrastructure projects in Australia that and 

design & construct contracts account for another 10–20%. The savings to the public sector from adopting 

the PPP procurement model quoted by IPA (2007) of $6b correlate very closely to the size of contractors’ 

losses (almost exactly, since IPA’s savings work out to be 15% and calculation of losses in this research 

is 16%). This money will basically be going directly from the contractor to the government; in other 

words, the government’s success is achieved at the contractor’s expense. 

The next section of this chapter examines project summaries of five mega projects undertaken by Tier 1 

contractors in Australia to help triangulate the above data and discover if there are any contributing 

factors to financial failure that have not been considered in either the literature review or the data 

analysis. 

4.6 PROJECT SUMMARIES 

4.6.1 Brisbane Airport Link 

The $4.95b Brisbane Airport Link is a 6.7 km toll road that connects the Brisbane central business district 

and the Clem7 Tunnel to the East-West Arterial Road which leads to the Brisbane Airport. The Airport 

Link is primarily underground with twin tunnels, including three major interchanges. Other elements of 

the project included the Northern Busway (Windsor to Kedron), which is a 3 km busway with two 

stations; and the Airport Roundabout Upgrade, which is a divided carriageway motorway including a 

750 m flyover travelling over a high capacity ‘fast diamond’ intersection. 

The project was delivered as a PPP by the BrisConnections consortium, comprising Macquarie Group and 

the Thiess John Holland Joint Venture. The project’s design and construction cost doubled from the 

estimate prepared during the tender phase. The resulting cost overrun led to a loss of over $1.5b to the 

joint venture. As a result of these losses, the joint venture’s parent company, CIMIC, reduced its forecast 

profit from $407m in 2012 to a loss of $430m. 

The project director for the delivery phase joined the project after the contract had been awarded and, 

upon reviewing the tendered design, formed the view that it was too expensive and would not deliver the 
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expected profit margin to the joint venture. A total redesign of the works was undertaken, but this led to 

considerable pressure on the construction program. Construction commenced without progressed design 

documentation, while cost planning did not correlate with construction activities due to the lack of design 

progress. To recover their financial position, the joint venture partners commenced litigation against the 

designers, Arup and Parsons Brinckerhoff, but lost both the initial case and a subsequent appeal. 

An internal management report prepared by the joint venture after project completion documented over 

20 different technical and commercial problems that contributed to the project’s financial failure. 

These problems started with the bid submission, which made commitments that were not included in the 

price. These commitments were implied within the marketing description of the offer or shown on 

illustrations that were provided in the submission but were not part of the formal design drawings. The 

client held the contractor to these commitments, which included unpriced permanent works and 

commitments to car parking and working hours, which became significant community and political 

issues. 

The contractor’s proposed construction methods, program and estimate did not take into account some of 

the technical requirements buried in the client’s contract documents. These items were associated with 

things like hydrology, the client’s choices of materials and colours, durability and so on. 

Even though the client was not Queensland Main Roads, because the project was road infrastructure, the 

bid adopted standard Queensland Main Roads specifications to a large degree. This obliged the contractor 

to meet technical requirements that were not actually necessary and that added to the cost. 

The bid did not adequately assess the cost and program impacts of utility services relocation or 

protection. Service owners and operators were unable to provide cost estimates at bid time and the bid 

program did not allow sufficient time for owners and operators to design the asset relocations, some of 

which were very significant. There was no allowance for owners and operators to subsequently put the 

actual relocations in the queue of works, as Airport Link did not automatically get priority. Some service 

relocations were nearly a year later than planned. 

Where a construction methodology for a particular area was not documented in the bid, the estimate and 

program had to be based on what the estimator or planner thought would work. Usually it did not. This 

was particularly the case with any staged construction, or where there were interfaces between more than 

one construction element (e.g. civils and tunnelling) or between construction and existing assets (e.g. rail 

infrastructure). 

For construction planning that was done during the bid, there were several project locations where 

planning for one element of the work was not interfaced with another element of the work. During 

construction this resulted in some significant cost overruns. 
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The risk of flooding during construction was not addressed in the bid. As a result significant (>$3m) 

temporary works were required to protect the tunnels from adjacent creek flooding during construction. 

As the tunnel portals were below flood levels, significant cost was expended to ensure no flooding could 

cause water to get into the tunnels. Reinstatement and clean-up of footpaths, compounds, car parks and 

fencing affected by flooding could not be claimed on insurance policies and cost the contractor an 

accumulated approximately $10m over four years. 

There was no provision in the bid for community mitigation works. Once construction got under way, it 

became necessary to arrange and pay for a range of mitigation measures so that the adjacent communities 

could tolerate the construction, and so that other government authorities did not have grounds to try to 

shut down the works. Over $10m was spent on temporary noise walls, acoustic linings, air-conditioning, 

glazing, curtains, house cleaning, and car parks to get parked cars off residential streets. 

During the tender design process there was limited interdisciplinary checking performed, or in some cases 

it was not done at all. Examples included cut and covers being space proofed for traffic but not fully for 

ventilation, so during detailed design and construction, ventilation requirements increased some structure 

sizes. Some of the surface road designs sat on top of cut and covers, and no interface check was 

performed during the bid design, in due course requiring changes to the cut and covers to accommodate 

the roads and ramps. 

Due to the limit on design imposed by the bid period, not all of the permanent works scope was captured 

in the bid design. Examples include stormwater drainage, hydrology, crack control, durability, smoke 

ducts in cut and covers and undrained structure requirements. During the detailed design phase, design 

growth occurred in the same design areas that had not been looked at during the tender, and costs 

subsequently increased significantly. 

The tender design program was not achievable in practice. The designer simply could not mobilise and 

get the design effort moving to produce deliverables in accordance with its tender design program. Nor 

did the tender design program fully take into account the ramifications of the client’s and Independent 

Verifier’s design approval process. It took longer than planned to get the design through to ‘Approved for 

Construction’, and so the approach adopted was to construct with drawings not yet submitted for approval 

and hope that changes or rework were not required. 

At the time of the bid, the design program did not match up with the construction program, with the 

overlap ranging from three to nine months. Some construction commencement had to be delayed, but 

more significantly most civil construction had to kick off and progress in a piecemeal fashion as design 

became available. The planned design packages were subsequently split up into a much larger number of 

sub-packages to make this work. This approach increased cost and introduced new issues between the 

design sub-packages because the designers had to join more sub-packages together, which did not always 

work out. The breaking up of the design packages into sub-packages also significantly increased the cost 

of the design, as each sub-package had to be almost treated in the same way as the full package. 
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The tender work ended up being disjointed in that there was disconnection between design, methodology, 

program, estimate, risk and bid documentation in many areas. There was a silo approach in the first 

instance, and/or people ran out of time to get things aligned. This incurred significant costs later on. 

The tender design did not incorporate any temporary load states during construction from temporary 

works or construction loadings. Subsequently, once the project was on foot, some designs grew once such 

load states were catered for in the design. For example, the cut and cover structure that performed as the 

tunnel box was designed at time of tender without any loads on top of it and subsequently had a very 

large shed put on top of it, with bigger and more temporary openings in its roof to let the gantry cranes in 

the shed do their work. 

The bid significantly underestimated (by over $20m) the cost of spoil handling and disposal. It focused on 

tunnelling spoil and assumed all other excavation could be priced similarly. Thus the additional cost of 

excavating and loading spoil for civil structures (often in difficult locations) was underestimated, mainly 

in double handling and production rates. Also, the cost of handling and disposal of 800,000 tonnes of acid 

sulphate soil was missed out. Even the TBM tunnelling spoil allowance was not sufficient because all 

spoil was assumed dry, and most of the TBM spoil was wet (4m tonnes at an extra $1/tonne to handle it). 

The estimate did not make enough allowance for night shift on the civil works. While night shift works 

subsequently were performed to hold the program, especially after design delays, there was still a 

significant amount of night shift necessary in the first place. This was due to the amount of work to be 

done anyway, plus staging, and the fact that most of the surface road works interfaced with or were on top 

of existing roads, so night time was the only time that access was available to the existing road network. 

The same happened on utility services relocations across or along roads. 

The designer required a significant instrumentation and monitoring program to be undertaken to validate 

the performance of the design during the construction and to validate the behaviour of site conditions 

during construction where assumptions had been made in the design (mainly geotechnical and 

groundwater). This instrumentation and monitoring program included things like survey points adjacent 

to sites to measure ground movement in streets and properties, same on structures being built to measure 

deflections and movements, inclinometers, piezometers in bores to measure groundwater effects, concrete 

temperatures, strain gauges on some steel elements (props) and flood measurements. At the time of tender 

the designer had made an attempt to scope out its instrumentation and monitoring program requirements 

(which the contractor would have to set up, operate and report back to the designer on), but it was 

generally not priced into the estimate. 

The tender was significantly underdone in the temporary works area, particularly for the civil works. 

While most requirements were listed in the estimate, their treatment was generally what the estimator 

though would be enough, without having very much information to work with, except the design 

drawings. In reality the scale and complexity of some of the civil works required much more substantial 

temporary works than were allowed for. There was also no consideration in the tender methods and 
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estimate for things like ongoing access for others during construction of civil works, especially at the 

ends of the tunnel sections. There was always some form of access required so temporary works to build 

these structures involved things like falsework and structural support, through which roadways for 

deliveries, plant and people in and out were required. 

Craneage was significantly underdone in the tender. This was most likely a result of no crane studies or 

crane ‘thinking’ being performed during the tender and the estimators pricing in craneage as they thought 

might be enough. Another aspect that quickly became apparent during site mobilisation was that the site 

had very little space within which the works had to be built, and there were further constraints imposed 

by creeks, flood zones, adjacent properties and location of areas big enough to serve as useable laydown 

and staging areas. This was given no specific consideration at the time of tender. Subsequently the actual 

craneage required included bigger cranes to lift bigger loads further, more of them and more general 

craneage to move items around. The extra cost of craneage, including attendant dogmen, was more than 

$30m. 

Finally, the bid underestimated the costs and complexity of the completion process. Significant extra 

costs were incurred on staff, consultants, tests and verification to do all the things that the contractor had 

to do to satisfy the client’s documentation requirements. 

4.6.2 Peninsula Link 

The $670m Peninsula Link project is a 27 km, four-lane connection between the Frankston Freeway-

EastLink Interchange at Carrum Downs and the Mornington Peninsula Freeway at Mount Martha. The 

project features nine grade-separated interchanges connecting into 11 existing roads including three 

freeway-to-freeway connections, and a 25 km walking and cycling trail. 

In an Australian first for a road project, Peninsula Link was delivered as an ‘availability PPP’. Using this 

model allowed the project to be delivered toll-free while using private sector financing, construction and 

maintenance. The concession company is responsible for financing, designing, building, operating and 

maintaining Peninsula Link over a 25 year period. The Victorian Government makes quarterly payments 

to the concessionaire subject to meeting key performance indicators including traffic access, incident 

response, road and infrastructure maintenance, environmental management and reporting (Gilbert 2013; 

Linking Melbourne Authority 2010). 

The capital cost and operational cost risks are the liability of the concession company. The contract is in 

effect a fixed-price contract for the finance, design, construction, operation and maintenance of the 

freeway for the delivery period plus the operational and maintenance term. Under the PPP contract, the 

government does not bear any liability for inflation in construction or operating costs; any increase in 

costs is borne by the concession company and its consortium members. 
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The project was delivered by the Southern Way consortium, consisting of Abigroup as the construction 

contractor, Lend Lease Infrastructure Services as the operation and maintenance contractor, and Bilfinger 

Berger and the Royal Bank of Scotland as the equity providers. Construction commenced in February 

2010 and the project opened to traffic in January 2013. 

The project encountered challenges in design and document management, requiring over 5,000 

construction drawings to be developed within a 12 month program and to exacting quality standards. The 

design was divided into approximately 110 design packages including individual bridges, side roads, 

5 km freeway sections and drainage sections. The relatively short design program and extensive review 

and approval process meant that during the peak period, the majority of design packages were being 

developed concurrently. Even with the combined resources of two major consultants it was a major 

challenge to provide the number of resources required to meet the delivery targets, with the design team 

peaking at well over 100 staff. The workload on the designers, including the independent review process, 

contributed significantly to their failure to meet the design program. The main problem was that the 

design process was concurrent with construction and the designers were unable to keep pace with the 

speed of construction. 

During the construction phase, two challenges that affected  the project were the soft ground conditions 

and periods of wet weather. Efforts to manage the soft ground conditions were hampered by two years of 

above-average rainfall, including the wettest summer on record in 2010–2011. The contractor’s 

contingency allowance for wet weather was insufficient, which was one of the biggest contributors to a 

decline in profit margin from 10% at tender to negative 16% at completion. However, Abigroup made a 

successful insurance claim for wet weather delays due to cyclone damage. They were able to prove that 

cyclones were defined by changes in atmospheric pressure and therefore do actually exist in Victoria. 

To overcome some of the constraints posed by the soft ground conditions, Abigroup chose to redesign the 

Peninsula Link–EastLink interchange, where the project’s largest bridge and interchange are located on 

swampy grassland. The original tender design for this interchange involved placing thousands of concrete 

piles into the underlying soft ground, with bulk fill constructed on top using a traditional retaining wall 

structure. The revised design used a ‘false face’ retaining wall constructed in two stages to allow the bulk 

fill to settle and flex. While this innovation solved the settlement problem, it also added significantly to 

the cost of the project. 

The losses on the project were allegedly under-reported by Abigroup to its parent company, Lend Lease. 

Four months before completion, Lend Lease suspended four senior managers over the under-reporting 

issue, causing a 7% fall in the company’s share price. 
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4.6.3 Victorian Comprehensive Cancer Centre 

The $1b Victorian Comprehensive Cancer Centre (VCCC) is a purpose-built facility for cancer research, 

treatment, education and care located in Melbourne’s Parkville biomedical precinct. It houses cancer 

research, clinical services and educational facilities for the Peter MacCallum Cancer Centre, Melbourne 

Health and the University of Melbourne. The 130,000 m2 facility provides 110 same-day beds, 96 

overnight inpatient beds, eight operating theatres, eight radiation therapy bunkers and a dedicated clinical 

trials unit. 

The VCCC project was delivered as a PPP project. After the tender process commenced in November 

2009, the Victorian Department of Treasury and Finance identified problems with the public sector 

comparator (PSC), which eventually led to an extension of procurement timelines, including a best and 

final offer stage followed by a structured negotiation process. The project was awarded in 2011 to a 

consortium led by Plenary Group with the Grocon-PCL Joint Venture as design and construction 

contractor. Completion was achieved in June 2016. 

A joint Department of Treasury and Finance and Department of Health review of the process highlighted 

several areas for improvement in development of the PSC (Department of Treasury and Finance 2012): 

• The PSC is always more uncertain than a detailed bid, highlighting the importance of risk estimates in 

PSC development. 

• The PSC is often developed based on preliminary concept designs. For large, complex or one-off 

projects, there may need to be a requirement to progress the reference project to a greater level of 

design e.g. schematic design, to facilitate better cost and risk estimates. 

• Testing the PSC for constructability by a builder/construction contractor should be considered. 

• Mandatory benchmarking of key PSC assumptions should be implemented to detect irregularities. 

• Mandatory sign-offs by all key advisers/consultants should be required as part of the procurement 

process. 

It is interesting to compare the Victorian Government’s perspective of the project with the contractor’s 

financial result. The contractor’s profit margin at tender was 6%, which declined to zero at completion. 

Unsurprisingly, the Victorian Government has congratulated itself on its tender process (Department of 

Treasury and Finance 2012) only to once again leave the contractor in financial ruin. This reveals a major 

disconnect between clients and contractors in terms of how they measure project success. 
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4.6.4 Southern Cross Station 

The $500m Southern Cross Station project highlights some of the risk allocation issues involved in the 

delivery of a major PPP. The project involved the construction of a new passenger rail terminal on an 

existing station site and is one of the larger transport infrastructure projects procured using the PPP 

approach in Victoria. The Victorian Government adopted the Partnerships Victoria policy to deliver the 

project, with the expectation that its exposure to risks such as cost and time overruns would be 

minimised. 

The successful bidder, the Civic Nexus consortium, was awarded the contract in August 2002 after a 

BAFO process that lasted several months. Civic Nexus fully bore all risks relating to the project, 

including the construction risk. Their contract specified that they were responsible for and not entitled to 

make any claim in connection with construction means, methods and techniques used to undertake the 

works. Civic Nexus transferred the full construction risk to its design and contractor, Leighton 

Contractors, via a fixed term, fixed price design and construction contract. 

The most challenging aspect of the project involved building a complex wave-form roof over the station 

site, which occupies an entire city block, while the station remained fully operational. This was an 

undertaking that had not previously been attempted in Australia, and only once before internationally. An 

acute problem for the contractor was that most of the roof work could take place only between the 

departure of the last train at night and the first train the following morning. After allowing for overhead 

traction power to be shut down and reconnected, the contractor’s available working time on site was often 

reduced to two and a half hours per day, or even less in wet weather. 

The project was scheduled to be completed by April 2005; however, the limited access to the site severely 

slowed construction progress, and it became apparent that Leighton Contractors would not be able to 

complete the construction within the time frame. Moreover, during the same period, various components 

of the construction works took longer to complete due to additional works that were required. By July 

2004 it was evident that the project had fallen behind schedule and was over budget by $200m. 

As the access constraints began to further impact on the progress of the works, Leighton Contractors 

sought more access to the site but came into conflict with the newly installed train franchisee Connex 

Melbourne, which had no contractual obligation to cooperate with the contractor and a commercial 

incentive to keep the trains running as much as possible. The only party that could have brokered a 

solution, the Victorian Government, adopted a ‘hands off’ approach and the conflict remained unresolved. 

As Alam et al. (2014) observed, sharing risks was clearly not the Victorian Government’s project 

management strategy. Transferring rather than sharing risk between the participants was their main 

concern. The government mainly emphasised the contractual agreement and wanted to transfer all 

project-related risks to the private party without considering whether the latter had the capability to 

manage them. The relationship architecture between the project parties and other key stakeholders was 
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wholly based on a formal contract. Alam et al. (2014) quote the following explanation from a public 

sector official: 

‘Since we had no contractual relationship with the D&C company, therefore it was the 

responsibility of the main consortium to make sure that the D&C company knew the risks of 

getting access to the construction site. It was not the State’s responsibility to get permission from 

the rail operator, even though the State had a franchise agreement with the rail operator. There 

was a strict occupation regime set out in the contract and it was mentioned in the contract that the 

design and construction company needed permission from the rail operator and it would be their 

responsibility to negotiate with the rail operator.’ 

At the completion of the project in July 2006, 15 months after the originally contracted date, Leighton 

Contractors made a claim for its resultant losses, some of which it was able to recover as part of a ‘global 

settlement’ that also included the cost of unexpected remediation works and additions to the project 

scope. These variations and legal proceedings associated with the project resulted in additional costs for 

both the Victorian Government and the concession company. The Southern Cross Station Authority 

incurred $135m in total costs, $32m of which were additional costs incurred through legal settlements, 

while Leighton Contractors announced that it had lost $122.6m on delivering the project. These 

announcements were extensively covered in the media and fuelled intense debate on the use of the PPP 

model for the project. 

Jin (2009) draws a conclusion from the Southern Cross Station project that ‘the construction risk could 

have been better tackled if the government or the concessionaire had retained part of the risk by entering 

into a flexible contract with the contractor such as a cost-plus contract’. While this is an interesting 

observation, cost-plus contracts had already fallen out of favour with the Victorian Government because 

of their use on the Federation Square development, which had been originally budgeted to cost $110m but 

was eventually completed in 2002 for $473m. In fact, the cost overrun at Federation Square was one of 

the drivers for the development of the Partnerships Victoria policy. 

When the Victorian Government came to deliver its next PPP after Southern Cross Station, the EastLink 

project, it seems to have learned that better risk sharing and collaboration between the client and the 

contractor would be needed to provide a more optimal outcome. According to Alam et al. (2014), the 

government aimed to create an informal relationship between the participating parties through 

collaborative efforts. This collaboration between the participating parties in EastLink increased 

cooperation and developed a culture of sharing responsibilities in reducing risks, even within a formal 

contractual arrangement. As a respondent from the public sector explained: 

‘You can have similar set of contracts but the outcomes can be different on the basis of that 

collaboration. The relational architecture established during project implementation made 

EastLink a success’. 
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4.6.5 Fiona Stanley Hospital 

The $1.9b Fiona Stanley Hospital in Perth is the largest social infrastructure project ever undertaken in 

Western Australia. The hospital covers the equivalent of four city blocks including 155,000m2 of floor 

space over seven main buildings with more than 8,000 rooms and 783 beds. It provides 24-hour acute 

care, together with teaching, research, medical and surgical services. 

Although this project was delivered under a two stage Managing Contract form, it provided a relevant 

comparison to this research’s focus on PPP’s and D&C’s due to its collaborative contracting model.  

Brookfield Multiplex was responsible for full project management, design, construction, testing, 

commissioning and transition support for the hospital, based on a guaranteed maximum price with a 

shared savings regime to incentivise both the contractor and the client. Stage 1 was the equivalent of an 

early contractor involvement (ECI), which facilitated a collaborative working environment where 

experienced personnel with particular skill sets from Brookfield Multiplex and the State were effectively 

combined to establish ‘one team’ to develop best for project design solutions (Stone 2014). 

Stage 1 required the Managing Contractor to take over the coordination and delivery of the project design 

in consultation with the State’s representatives and user groups and meet the project brief and incorporate 

all of the reasonable requirements of the end users within the project budget. This included providing cost 

and program advice on the various options and configurations being considered, in addition to 

contributing buildable, practical and cost effective solutions at the front end of the project, to enable an 

informed decision regarding design solutions to be taken by the State in a timely manner. 

The transparent and open book approach kept the State fully informed of the cost plan, program and 

design development on a progressive basis through to the end of Stage 1, by which time a minimum of 

80% of the trade packages had to be designed, tendered and submitted for approval. 

When the design documentation reached a stage that was sufficiently detailed to go to trade tender and 

had been approved by the State, the State’s representatives were fully engaged in the procurement process 

including reviewing tender invitations and attending all tender openings and de-briefings, and ultimately 

receiving a detailed tender recommendation report for each package for their review and approval. 

Brookfield Multiplex achieved significant cost savings during the ECI phase, while maintaining the 

integrity of the product delivered. Once the Stage 2 contract was awarded, Brookfield Multiplex assumed 

full responsibility for the design and delivery of the hospital including commissioning and readiness for 

services. 

The overall cost outcome on the project was a significant share of savings pool that was shared by both 

parties under the contract and resulted in a project outcome that was beyond the parties’ expectations. 
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The willingness to be transparent and engender an open book approach fostered a sense of cohesion and 

collaboration, which not only supported high performance delivery but also strengthened relationships 

between all project parties. 

According to Ford and Sheen (2014), relations between senior management at Brookfield Multiplex and 

the State were excellent and this became the foundation for good relationships all round. There were 

regular and open communications at senior level to ensure the project’s objectives were always forefront 

of the team’s thoughts and actions. 

In its submission for an Australian Construction Achievement Award, Brookfield Multiplex (2010) 

pointed to successes in several other areas of the project, including: 

• No contractual letters of dispute 

• No extension of time claims 

• Industry leading safety culture 

• Up to $30m worth of additional works delivered within the client’s original budget 

• Completion 17 days ahead of schedule. 

While the managing contractor arrangement removed Brookfield Multiplex’s tendering risk exposure and 

allowed greater collaboration with the client and user groups, the Fiona Stanley Hospital project still 

failed to achieve its tendered profit due to problems during the commissioning phase of the contract. 

4.6.6 Project Summaries Conclusions 

Table 4.27 summarises the key features of the five projects. 

Table 4.27 Summary of projects 

Project Contract 
type 

Start  
date 

Comments 

Brisbane Airport Link, 
Qld 

PPP 2008 Tight tender, poor cost planning, poor engineering 
design management. Problems with approvals, services, 
program, interface, contaminated material and logistics  

Peninsula Link, Vic PPP 2010 Poor engineering design management. Problems with 
wet weather, soft soils, contaminated materials  

Victorian Comprehensive 
Cancer Centre 

PPP 2011 No significant issues although two subcontractors went 
into bankruptcy during the construction phase 

Southern Cross Station, 
Vic 

PPP 2002 Constrained working corridor, limited available 
working hours, interface problems with rail operators 

Fiona Stanley Hospital, 
WA 

MC  
(two stages) 

2009 Shared saving incentivisation regime. Transparent open 
book approach 
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The three road and rail projects all experienced losses of more than 25%, irrespective of the contract 

value, technical challenges, geographical location or construction timeline. The common element is that 

they were all delivered under the PPP model where maximum risk is transferred to the contractor. 

The losses on the two social infrastructure projects were 5% or less. These smaller losses were also 

irrespective of the contract value, technical challenges, geographical location or construction timeline. 

These individual figures correspond well with the data presented in Section 4.5.4 which shows that 

financial losses on social infrastructure projects are less than half of those experienced on road and rail 

projects (7% loss vs 17% and 15% losses respectively). 

The two social infrastructure projects can be further compared given that the procurement models were 

very different in relation to the risk transferred from the client to the contractor. That is, one was 

delivered through a traditional PPP and the other through a two stage managing contractor arrangement. 

On average, the two stage managing contractor approach appears to produce significantly improved 

financial results when compared to the PPP model. In addition to reduced risk transfer, the Fiona Stanley 

hospital practised collaborative behaviours and even incentivised the contractor through a shared savings 

model. These behaviours are more aligned to alliance contracts, as discussed in Chapter 2. 

Although the Victorian Comprehensive Cancer Centre was delivered as a PPP, the financial losses were 

at manageable levels. This result appears to have been due to exceptional delivery performance by the 

construction consortium and hence the losses were minimised. The delivery partners, Plenary Health and 

Grocon, worked closely together through a collaborative approach which is not typical of the other PPPs 

reviewed as part of this research. The project was also delivered during a downturn in the Victorian 

construction cycle, which enabled the contractor to maximise its procurement savings and offset some of 

its losses. 

4.7 CONCLUSIONS 

The results from the project data analysis and the observations drawn from the project summaries 

strongly confirm a consistent pattern of financial failures on Australian mega projects. Although 

anecdotal evidence has circulated in the industry for many years about the poor performance of mega 

projects, the results of this research have accurately revealed the scale and extent of the problem for the 

first time. Put simply, it is clear that most mega projects fail to meet their tendered profit margins, and 

those that do record significant losses, in some cases exceeding 40% of their final project revenue. 

Two pertinent observations are that that mega projects (>$500m) have a higher risk of financial failure 

than minor projects (<$500m) and that greater risk transfer in the procurement model is associated with a 

higher risk of financial failure. For example, PPP and design & construct projects, which transfer the 

greatest risk to the contractor, consistently deliver worse financial outcomes for the contractor than 

managing contractor or alliance projects. 
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On the other hand, there appear to be no significant differences in financial performance between 

different classes of contractor, different classes of infrastructure and locations in different States. The 

context of these findings led to the conclusion that the next step in this research should be to undertake 

detailed interviews with key construction industry executives to understand their views as to why projects 

are failing to deliver their anticipated margin. The results of these interviews are presented in Chapter 5. 

Chapter 5 then endeavours to close the gap in our knowledge of mega project delivery by using the 

interviews to create a maturity model that addresses the skill set selection dilemma faced by the industry. 

The development of the A+ model in Chapter 6 shows the way forward by addressing and solving the 

challenges of leader and team selection. 
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CHAPTER 5  INTERVIEWS 

5.1 INTRODUCTION 

As the research progressed, it became evident that the qualitative characteristics of human psychology are 

just as relevant as technical factors when studying the causes of mega project failure. Although the 

technical and material aspects of a project can and do influence project profitability, losses through 

human behaviours are very significant. 

The purpose of the interviews was therefore to find out if what has already been published (refer to in 

Chapter 2) can be correlated with real life project outcomes (the financial data in Chapter 4) and thereby 

provide further triangulation of the data. As noted in previous chapters, some of the project performance 

data collected by previous researchers was judged to be incomplete or unreliable owing to the difficulty 

of obtaining commercially sensitive information. The contribution of this chapter to the research is 

therefore significant because it draws on the personal knowledge of senior executives who have real 

experience in delivering mega projects and are familiar with the problem of project financial failure. 

5.2 METHOD 

The method adopted for the interviews is described in Chapter 3 of this thesis and therefore is not 

repeated here in detail. Briefly, it involved interviewing a total of 20 leaders at project director level and 

above to collect their personal observations of the causes of project financial failure. A workshop with a 

facilitator and a focus group of 12 other leaders was also held to gather information from participants who 

were not available to participate in the one-on-one interview format. Before commencing the interviews, 

approval was obtained from The University of Melbourne Human Ethics Advisory Group and all 

interviewees signed consent forms agreeing to their participation. Samples of the consent form and the 

record of interview are provided in Appendix F. 

Notes of all the responses were made before being given to the participants for their comment and 

permission to use as part of this research. The notes were coded to identify themes emerging from the 

data, the results analysed and the results written up in a structure that reflects the parameters of project 

delivery performance. 

5.3 INTERVIEWEE SELECTION 

5.3.1 Individual Interviews 

Table 5.1 lists the final 20 people selected to participate in the interviews. Individual and company names 

have been anonymised in order to protect the confidentiality of the responses. 
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Table 5.1 List of interview participants 

Interviewee ID Company ID Title State 

1 A Project Director Vic 

2 B Chief Executive Officer NSW 

3 C Operations Manager Vic 

4 C General Manager WA 

5 C Project Director NSW 

6 C Project Director NSW 

7 D Chief Operating Officer Qld 

8 C Chief Executive Officer WA 

9 C Project Director SA 

10 C Operations Manager Vic 

11 C Operations Manager Vic 

12 C General Manager Vic 

13 C General Manager NSW 

14 C Chief Executive Officer NSW 

15 B General Manager Vic 

16 C Project Director Vic 

17 C Project Director Vic 

18 E Chief Operating Officer WA 

19 C General Manager Qld 

20 B Operations Manager Vic 

While the resulting sample size of 20 participants was small, this reflects the size of the pool of senior 

executives in the construction industry who have direct experience of the mega projects that are the 

subject of this research. Also, the proportion of client and consultant participants (10%) was low 

compared to contractor participants (90%). This is because most of the initial conversations with clients 

and consultants failed to yield information that was relevant to this research. 

Approximately 75% of the participants were in roles that had accountability for profit and loss either at 

the business unit or project level, for example general managers, operations managers and project 

directors. These are the roles that have the direct ability to determine financial outcomes on projects. The 

other 25% were chief executives and chief operating officers, who have accountability for corporate 

financial performance but typically have no direct involvement at project level. 

In selecting interview participants, the intention was to gain a broad coverage across Australia but also to 

focus on the States that have had the highest spending on mega projects since 2000, namely New South 
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Wales and Victoria. Another consideration in the selection process was to seek out project leaders who 

have had experience of failed projects as well as successful ones. 

Figure 5.1 shows the level of diversity achieved by the interview selection process. 

Key: CEO = Chief Executive Officer, COO = Chief Operating Officer, GM = General Manager, OM = 
Operations Manager, PD = Project Director 

Figure 5.1 Interview participant diversity 

5.3.2 Focus Group 

In addition to the interviews, a focus group session was conducted as part of this research. The agenda 

and selection of participants for the focus group were planned in conjunction with the interviews. To 

avoid the possibility of bias in the responses, the group was chaired by an independent facilitator engaged 

for the purpose. Twelve participants (seven contractor participants and five client participants) were 

recruited for the focus group. The duration of the session was approximately four hours. A copy of the 

focus group report which summarises the topics and observations from the discussion is provided in 

Appendix G. 

Table 5.2 lists the final 12 people selected to participate in the focus group. Again, names and companies 

have been anonymised in order to protect the confidentiality of the responses. 
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Table 5.2 List of focus group participants 

Participant ID Company ID Title Region 

21 C Strategy Manager NSW 

22 F Project Director Vic 

23 F Senior Project Manager Vic 

24 C Operations Manager Vic 

25 C Project Director Vic 

26 F Executive Director Vic 

27 C Operations Manager Vic 

28 F Project Manager Vic 

29 C Project Manager Vic 

30 C General Manager Vic 

31 F Deputy Chief Executive Vic 

32 C Superintendent Vic 

5.4 PEOPLE AND TEAMS 

For the leaders interviewed, people issues were clearly a primary determinant of project performance, 

particularly in terms of the skill set of team members, their suitability for their positions and the size of 

team required to run the project. All were agreed that a combination of technical knowledge and 

experience was needed for a person to function effectively in a project role: 

‘The business should consider the type of project they are delivering to be part of their core 

business; the project leader should be an expert in that core sector. And I would go so far as to 

say that there should be a number of key positions within the project team that are filled by people 

who are again experts in those key roles.’ (Operations Manager) 

However, deep technical expertise in a particular project type can be difficult for a broad-based contractor 

to acquire and retain, particularly if there is a big gap between successive projects requiring unusual types 

of engineering (an immersed tube tunnel would be an example of such a project in Australia). Major 

contractors tend to recruit staff on the basis of their generalist engineering skills and management 

potential, while leaving specialist technical skills to the subcontracting industry: 

‘I don’t think we necessarily go out and recruit technically skilled people. I think we probably 

have a bias towards delivery type of people … the bigger the project gets, the more you tend to 

subcontract. We are actually not doing the works directly, we are not self-performing a lot … we 

are relying on others, we don’t have those skills in house.’ (Operations Manager) 
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Even where the contractor has people on its staff who have the relevant project expertise, their knowledge 

is not always captured for future projects: 

‘I think one of the failures that we have as a business and I think most contracting firms are the 

same, is that they don’t engage with those people who have been there before in a really valuable 

way to truly extract their experience, advice and support for that project.’ (Operations Manager) 

Another issue is that the gap between tendering and delivery frequently creates an area of weakness in the 

start-up phase of a project. The following statement highlights the connection between accountability and 

continuity of personnel: 

‘If you look at projects and why they failed, you tend to see a lag between the team that bid the 

project, are they the team that will actually deliver the project? … if you want to give yourself a 

high chance of success, the team that has bid it should be the team that does in fact deliver the 

project.’ (Operations Manager) 

Another weakness is the mismatch of people and roles. When contractors win a new project, they often 

select people on the basis of their availability rather than their suitability for the role. Several leaders 

regarded this as a recipe for project failure: 

‘ … when contractors are looking to fill roles, they’re allocating the available people to a role, so 

they are making the person fit the role, which I think is a huge mistake, rather than doing the exact 

opposite, and understanding the requirements of the role and finding the right person to actually 

fulfil that role.’ (Operations Manager) 

This happens for two reasons: firstly, because there is a need to keep overhead costs down (to as low as 

3% of turnover), and because mega projects are highly cyclical in nature. In the short term, contractors 

find it more practical to retain people after a project finishes rather than retrench them and rehire new 

staff when a new project is secured. Although staff retention comes at a significant cost if there are no 

immediate projects in the order book, it is considered beneficial for company morale and industry 

reputation, making it the company more attractive as an employer. 

‘And you can’t just finish them, because you can’t finish 150 guys and then win another one three 

months later and call them back again. They will go work for someone else. So you need to keep 

that continuity.’ (Project Director) 

Some discipline is needed to reject an existing employee for a new project: 

‘I think that we choose people sometimes because they are the only person available … I don’t 

think we necessarily think through all the steps of who is the right person to go into a role.’ 

(Project Director) 
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‘ … the discipline is saying no, the person who is available internally is not the right person, and I 

am going to go to market and find a better person.’ (Operations Manager) 

After the matching of people and roles, the size of a project team is also important. Project leaders 

expressed some frustration that projects were tendered with very lean staff numbers in order to minimise 

indirect costs and thus provide the best chance of winning the tender, but these did not reflect the actual 

size of the team needed to service the project: 

‘Too often we compromise people at tender time … we went into this tender with an 

organisational chart with 28 people. We are now only six months into the project and we have got 

about 50 within the project team. That translates to a projected cost overrun on supervision of 

circa $2.5m.’ (General Manager) 

A project team with the right number of staff and the right skills can still under-perform if morale is low. 

Low morale can be caused by factors such as poor leadership, lack of individual accountability, 

adversarial relationships with the client and/or stakeholders, or the knowledge that the project is not 

meeting its time, cost and safety objectives. A small number of people with negative opinions can have a 

disproportionate influence within a team: 

‘It only takes one or two of those individuals and it becomes like a cancer in the whole team.’ 

(General Manager) 

‘People who are negative and make things always worse then what they really are find it very easy 

to enrol people in their point of view.’ (Project Director) 

Changing the team was seen as the best remedy for poor performance: 

‘When I went in there, I actually pretty much changed all the senior team. I made some quite 

significant changes on the organisational chart. I changed the way, well I changed some people 

and I changed the way the structure was.’ (Project Director) 

Project leaders described the need to foster a positive work culture as part of maintaining productivity: 

‘It is actually important, absolutely important that you provide a working environment that is fun 

and enjoyable because again if you don’t, you don’t want these guys coming to work thinking, 

waking up in the morning thinking I don’t want to come to work today.’ (General Manager) 

The methods for doing this ranged from informal conversations with individuals to provide positive 

feedback, to celebrations of milestone achievements and formal programs in which individuals or teams 

receive rewards for outstanding performance. 
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‘It is a simple thing, I get up off my desk for five to ten minutes in the morning and five to ten 

minutes in the afternoon and I just talk the office and say how are you going, what are some of the 

issues, is there anything I can do to help.’ (General Manager) 

‘Every time we felt that we were at that point where everyone felt they were at breaking point, we 

had a big function of some description, we celebrated something. We celebrated the fact that we 

had 500,000 man hours without injuring anybody.’ (Project Director) 

5.5 LEADERSHIP 

Project leaders were unanimous in agreeing that the quality of leadership was crucial to achieving project 

success: 

‘It has a massive impact on success. You have the wrong leader, and I reckon 9.9 times out of ten 

you will fail. Leadership is I think the most important factor.’ (Operations Manager) 

‘If you haven’t got the right leadership in the job, then the disruption that causes is huge.’ (Project 

Director) 

Given the necessity for excellence in project leadership, contractors need to consider how they select 

leaders for different projects. The leaders interviewed identified several critical factors, including 

technical expertise in the project type, financial acumen, the ability to make decisions in the face of 

competing priorities and the ability to build teams and engage with their staff: 

‘I think you have got to have the control to know when you are right and when you are wrong. I 

think you have to have a quality about you that engages people, so you have got to be able to stop 

what you are doing and have time for people.’ (Project Director) 

There was some concern that contractors give preference to commercial skills over people skills when 

selecting leaders: 

‘I think we have a tendency to say they are the right person because they are good commercially 

but aren’t necessarily good leaders.’ (Project Director) 

Interviewees were then asked to reflect on different leadership styles. Several mentioned the culture of 

‘the project manager is king’ which prevails in major Australian contractors. This is an influential factor 

because it empowers project leaders to make executive decisions, while the practice of offering bonuses 

for making profits incentivises them to achieve success. The project leaders who thrive in this culture 

tend to be strong individuals with dominant personalities and are not afraid of making unpopular 

decisions. 
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Effective leaders make engagement with the workforce a priority and endeavour to break down 

communication barriers: 

‘Get out there and engage with the guys out there in the paddock, so you don’t build this 

perception of I am up here, I am down there. You are talking to them in their own environment, 

where they feel comfortable, so you have got that personal connection. They love that.’ (General 

Manager) 

There is a significant amount of prestige associated with being a project leader on a high-profile mega 

project. The role is well paid and there is a lot of recognition within the organisation and across the 

construction industry, both of which contribute to the ‘project manager is king’ culture. The negative 

aspects of this culture are that it allows a diversity of management styles to proliferate and it can result in 

inconsistent application of management systems and procedures: 

‘They [project managers] tend not to follow; they define procedures because they believe their 

way is the best way. There is an unwillingness to look outside the project team for assistance and 

help.’ (General Manager) 

On the other hand, seeing a diversity of leadership styles in action can be beneficial for younger leaders 

who are looking to their older colleagues when forming their own style of leadership: 

‘I talk to people about their own leadership style when they come through with me, even as 

graduates, and I say what you need to do is spend time with a whole heap of different leaders. If 

you can pick up a little bit from everyone that suits your style then that’s how you can be 

successful.’ (Project Director). 

5.6 GOVERNANCE AND ACCOUNTABILITY 

Project governance and accountability require a leader’s close attention. In the context of delivering 

projects, good governance is having business systems that enforce financial discipline and checking at all 

levels of a project, from site engineers to executive managers. This ensures that expenditure is authorised 

and revenue is reported in ways that are auditable and transparent to everyone in the chain of command. 

One project director described how he reinforced the importance of this process to his area managers: 

‘I pulled up all the financial forecasting for the project and we went through everything line by 

line and I showed them how important it was to me. And I showed them where I found holes very 

easily and what I will be looking for, and I said I am not here to hit you and make you feel the pain 

of this, I am here to show you what I will be looking for over the next three years.’ (Project 

Director) 
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On the negative side, the high degree of autonomy granted to project leaders can sometimes mean that 

there is insufficient corporate governance and oversight to make sure that they have established all the 

required management and reporting controls within the project office. If they have not done so and the 

project begins to fail, it is possible to cover up the situation by providing misleading or incomplete 

information to senior management: 

‘It is too easy … to not feed the right information up the line and therefore nobody knows until it 

becomes a real problem and then when it is a real problem it is really difficult to fix.’ (Project 

Director) 

‘There is a culture within this organisation that they are really ruthless and there is a fear within a 

lot of the people within the organisation that if I stuff up, I am going to get sacked and sometimes 

that almost causes people to try and hide things.’ (General Manager) 

The challenge for the contractor’s senior management is to intervene as soon as they see early signs of a 

project beginning to fail. This can be difficult to do, either because of the ‘project manager is king’ 

culture, or the belief that the task of reversing a negative trend lies with the project leader alone: 

‘Senior leaders take the view, well I am paying a project manager to do that, so I will hold them to 

account. I will sack them at the end if they don’t deliver it successfully. Well, guess what, it is too 

late by then, you can sack them but it makes no difference.’ (Operations Manager) 

The challenge is for the contractor’s senior managers to support and engage the project leader and the 

project team in an environment where they feel comfortable about expressing their opinions. Turning a 

project around also requires project leaders to listen to the project team and other stakeholders, perhaps 

even to engage the client and the relevant subcontractors in that discussion before taking action. 

It is essential to set up clear lines of accountability with an authority matrix that reflects the size and 

complexity of the contract. This means that each person on a project should have a sound understanding 

of what they are accountable for and what their performance will be measured on at review time. For 

example, a project engineer may be in charge of delivering a single bridge on a major road project; they 

would therefore be accountable for completing the works within a specified time and budget. 

Strong leaders commit to achieving objectives, follow through with them and hold their staff accountable 

for realising them. In the preceding example, the responsibility of the person managing the engineer is not 

only to hold the engineer to account but also to ensure that he or she is equipped with the knowledge, 

experience and resources to accomplish the task: 

‘The important thing to me in defining success is making people accountable for what they do. So 

being very clear with people on what their role is and what their responsibilities are, and what 

you personally expect out of them.’ (Project Director) 
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This leader had successfully turned around some difficult projects and remarked that accountability is 

most effective when it is created from the bottom up: 

‘What I always find when I come to failing projects is a lack of accountability in the 

organisational structure of a project and a lack of ownership at the lower levels on the 

organisation chart. That often happens because the lack of accountability often will create a 

disconnect between the people doing the work and the people making the promises. So the first 

thing I will always go for is how do I create accountability and that will then bring about cultural 

change.’ (Project Director) 

5.7 TEAM CULTURE 

The construction industry in Australia is characterised by long working hours, with up to 12 hours per day 

and six days per week being not unusual. Complex projects can lead to stressful and difficult workplaces 

where working relationships are put under pressure. Project leaders remarked that it only needs one or 

two negative individuals to spread discontent through the whole team. They described the need to counter 

these stresses by promoting an enjoyable working environment that encourages staff to be productive and 

feel positive about their work: 

‘I am quite forthright and honest with my guys, I say to them I am not going to lie to you, it’s not 

going to change, it will be a difficult job, and it will be like that for the next 12 to 14 months, but 

we need to ensure that we maintain a level of respect for one another, and ensure that we promote 

an enjoyable working environment.’ (General Manager) 

All agreed that while it was important not to micro-manage people, successful leaders needed to be 

visible and approachable in the workplace. Several mentioned that they used informal approaches similar 

to ‘management by walking around’ (Peters and Waterman 1982) to keep in touch with progress and 

maintain contact with their staff: 

‘It is a simple thing, I get up off my desk for five to ten minutes in the morning and five to ten 

minutes in the afternoon and I just talk to the office and say how are you going, what are some of 

the issues, is there anything I can do to help. And a lot of the times I do get issues, and I try and 

give direction on how these issues should be resolved.’ (General Manager) 

This type of interaction offers the project leader an opportunity to foster ownership of the project amongst 

the staff and gives them an appreciation of the performance of the project. An initiative widely used to 

reinforce a positive team culture is the celebration of successes or milestones during the course of the 

project. These can be such things as having a barbecue to celebrate the completion of a difficult element 

of the works or achieving a certain number of injury-free hours. Others included social events to which 

client representatives and other stakeholders were invited as a way of reinforcing a collaborative 

relationship. 
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Project leaders believed that personally demonstrating a positive and optimistic attitude to their teams was 

an important leadership skill: 

‘I think my skill in that area is generating excitement, believe it or not. It is about turning little 

things that certain people do well into really big things, and then having private really direct 

conversations over the things that they are not doing well. But in front of everybody else celebrate 

all the good things that that person is doing somehow. It encourages those around them to do it. 

So I will get my information off my regional managers on this project, and they will say, oh young 

25 year old Keith over there, has just delivered some amazing thing on a project we are building. 

So I will go over and sit on his desk and go, I hear you did this and make sure it is loud enough so 

everyone can hear me, and make him feel recognised and he automatically gets an affection for his 

boss then because his boss has told me that he has done something good as well.’ (Project 

Director) 

Even if the project is not performing well, the project leader needs to project a positive message in order 

to maintain the momentum of the project: 

‘I just think the main thing is telling them they are doing a good job and giving them some 

positives regularly is the most important thing we do. Because we could still be losing money but if 

we spin some positives to them as well it is better than constantly telling them negatives.’ (Project 

Director) 

5.8 DESIGN AND ENGINEERING 

Design has a significant influence on project outcomes, as it is estimated that as much as 80% of 

construction costs are determined by the first 20% of design work. Once a preliminary design is 

developed, the decisions that have been made up to this stage effectively determine the minimum 

quantities of materials and labour required to deliver the project. During subsequent detailed design, the 

parameters of individual elements may change, but the preliminary design has created the overall 

framework of the project. After this stage, the contractor must focus on how efficiently it can use its 

resources and how cheaply it can purchase materials and supplies. Although 80% of the costs may be 

locked in by the project’s designers, contractors often do not apply enough design management resources 

to the start of a project: 

‘We lose money at the beginning of a job generally, by the way in which we do the design, the way 

in which we don’t capture the commercial change in design and then we get that knock on effect 

that runs all the way through that job. So my view is that I think we should concentrate more on 

the front end of these jobs, where at the time then if you input the right people with the right skill, 

will make quite a lot of difference at the back end of the job. It is very difficult to change the job at 

the back end of the job, it is easier to do right from day one.’ (Project Director) 
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There appear to be a number of reasons why costs spiral out of control as a result of design issues. One is 

that the time required to secure external approvals is frequently underestimated on complex projects or 

those with many stakeholders. After the contract has been executed and the contractor has accepted the 

risk of securing approvals, the client and/or stakeholders may decide to change the project requirements 

or the reference design. The contractor’s developed design may then require many changes before 

approval is secured, with each change potentially adding more cost to the project: 

‘My experience on that is you get a lot of stakeholders that change what they would like and quite 

often designers are great, but designers are designers and they just go ahead and change it, they 

don’t actually look at the financial consequences of what they are changing.’ (Project Director) 

Another is purely related to time – that the construction team leaves it too late to provide input into the 

design: 

‘Quite often when we get under pressure, we do design until it is complete, give it to the 

construction team and they go I can’t build this and they design it again. So it costs us a lot of 

money … and you pay the designers again because they have done it once already … So having 

that check where a design is done and then the construction team review it before it gets too far 

and then the design is finalised is the best way to do it.’ (Project Director) 

At the start of a project, design and construction teams tend to collaborate closely in developing the 

design, but this collaboration declines in frequency and effectiveness as the project progresses. As soon as 

the works start on site, the workload of the construction team significantly increases, especially if 

unexpected conditions are encountered or if there is a large amount of temporary works to be constructed. 

This is also the time when the design team comes under pressure as the demand for detailed drawings and 

documentation grows quickly. This is the point at which project leaders are first challenged by the 

workload of coordinating people and controlling costs: 

‘Then they (designers and constructors) just get back into their corners and do what they normally 

do and work in isolation. And that is when you get the problems. They get back into a silo. And the 

construction guys are as bad as the design guys to be fair, they get busy and therefore they just 

don’t bother.’ (Project Director) 

Some project leaders draw a distinction between managing the design process and managing the output of 

the design. Managing designers simply to produce a design is described as being a comparatively 

straightforward task, but to avoid failure the contractor must also have the technical skills to work closely 

with the designer, to assist in developing the solution and to understand and assess the cost of building 

that design: 

‘We can manage (designers) to deliver the design, but we are not that good at managing them to 

deliver really cost effective design and designs that can be constructed cost effectively … We are 
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always under pressure to produce more designs and pump them out but I think it is just as much 

time to produce an inefficient design as an efficient design.’ (Operations Manager) 

In some cases the construction team may look at an element of the design and decide that they would 

prefer to build it in a different way. They will then estimate the costs to build it differently but may not 

necessarily take into account the cost and time penalty for redesigning it, because often the cost of 

redesign is met from a different budget: 

‘So if you give construction free rein … to do what they want with the design it can go to rack and 

ruin very quickly, because they will change this and change that cause it is easier for them to 

build, but then the whole thing gets delayed and costs more because you have got to design it 

again.’ (Project Director) 

Another perspective on this issue is that some contractors do not fully understand the design process and 

lack strategies to deal with design risk. This can be observed when the contractor first commissions a 

design for an element of a project and then looks at the method, or the scope and time, to construct that 

design before costing it. If the design is rejected as being too expensive or impractical to construct it can 

lead to a churn effect: 

‘So we blame a designer and go that is a load of rubbish and he goes and does another design, 

and we look at the method, the scope and the time and we get another price and quite often we 

spiral and spiral and waste effort and energies without understanding what risk and opportunity 

are associated with the design.’ (Project Director) 

The intensely competitive nature of the construction industry affects consultants as well as contractors. 

Designers, architects and engineers are put through the same exhaustive process by public and private 

sector clients so that they can select the cheapest architectural and engineering firms. For these consulting 

firms to be successful and provide their services for the money they receive means that the quality of 

documentation and supervision that they provide to contractors is continually decreasing. This leads to a 

volatile relationship with these firms because the contractor is either not getting the documentation 

required, or it has been completed poorly or incorrectly. Rectifying these faults means that the contractor 

is not only losing time that could have been used for procuring, planning and delivering the works, but 

also having to become a quasi-designer to compensate: 

‘What we also hear a lot from the designers is when they have to competitively tender against 

other designers, they are screwed down on price and by the time we get to them, they can’t service 

the builder enough because it is all man hours, and they are trying to scrimp and save, and we 

think we need 20 drawings to go and build it and they say, well we have only allowed for 10, you 

have got to make up the rest.’ (Project Director) 
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5.9 CLIENT RELATIONSHIPS 

The project leaders interviewed generally agreed that a positive relationship with the client is critical to 

project success. Contractors sometimes tend to look at the client relationship only from a marketing or 

business development perspective rather than following it through the delivery of a project. Maintaining a 

deep, close, respectful relationship with the client and understanding in detail what the client wants 

during the project or at the end of the project are prerequisites for project success. A common failing in 

project management is assuming that the contract describes everything that the client wants from the 

project: 

‘We go through a negotiation process of setting out the obligations and rights of the parties in 

what is called a contract between the contractor and the client and I think we make the mistake 

that the client’s desires or aspirations are all to be found in that contract document. I think that is 

a mistake, because I have seen many, many transactions where there is a disconnect between what 

the client truly wants, what the contractor thinks the client wants, and the two don’t actually 

meet.’ (Operations Manager) 

In almost all projects the client has an extremely powerful influence on whether the project will succeed 

or fail. Successful projects are characterised by the client having experience in project procurement, 

coupled with a process of regular and frequent dialogue between the contractor and the client throughout 

the project. In these cases the project leader is able to provide a high level of honesty and transparency to 

the client about how the project is performing without being concerned about the risk of conflict. If a 

problem is encountered, the project leader is able to discuss what can be done in cooperation with the 

client, thus bringing the client along on the journey: 

‘For us to be successful we need the client or the superintendent to work with us and similarly for 

them to be successful they need us to work with them … You have got to adopt a collaborative 

working relationship to resolve a lot of the issues that you encounter along the way.’ (General 

Manager) 

Projects where clients are uncertain about the scope of work required or are making it up as they go along 

and consequently changing their position are at risk of developing adversarial relationships. The result is 

a ‘we win who cares’ scenario instead of a ‘win-win’ scenario. 

‘Sometimes there becomes this adversarial relationship where there is this contract, you are here 

to screw me, the contract is there, you do your thing, we will do our thing.’ (General Manager) 

Often it requires competency and maturity from both parties to solve problems and explore alternative 

solutions to intractable issues. One of the most significant consequences of a breakdown in the client-

contractor relationship is that the project office can become an unpleasant working environment and 

morale can be impacted. With the construction phase of mega projects lasting up to four years, there is a 

long time for people to become disillusioned and underperforming. If necessary, it is the responsibility of 
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the project leader to have a robust conversation with the client when a problem arises but the project 

leader also has to have the ability to not only separate the personal relationship from the issue, but also 

the issue from the overall process of decision making. One project leader expressed it like this: 

‘Don’t carry that baggage with you moving forward. Because if you do, that will influence all your 

decision making process. The client may have a position that you may not necessarily agree with 

but the reality is you can’t take that personally, you have just got to leave that there. Draw a line, 

move forward, don’t carry that with you, because it will influence every decision you make moving 

forward.’ (General Manager) 

The quality of client-contractor relationship at the end of a project is determined by how it is built up and 

reinforced throughout the delivery phase. A good relationship established firmly at the beginning of a 

project and well maintained thereafter will contribute to achieving the best outcome. Contractors are also 

aware that it is beneficial to work for clients who respect them and share the same values, not just one-off 

clients who are simply interested in having the cheapest outcome. 

5.10 INCLEMENT WEATHER 

The fact that contractors accept the risk of inclement weather is a convention in the construction industry 

– its something that is simply expected of them. Since every day of inclement weather is a day the 

contractor is paying for its staff and not being able to use its labour and machines productively, the 

project’s program and budget need to include a contingency for the probable delay. There was some 

diversity of opinion across project leaders as to the significance of inclement weather in affecting a 

project’s financial performance. Some thought that its impact was not all that significant because of the 

contractor’s skill in assessing weather conditions, building up relevant data to make reliable forecasts of 

productivity in different weather conditions and making appropriate contingency allowances in the 

tender: 

‘We have a fair idea of what the history of the weather is in any area we want to go in to. So, 

ignoring massive acts of God, weather is not a huge risk, because it is something we can 

reasonably assess, and put an estimate in the bid for.’ (Project Director) 

Others offered a different view, saying that even with a contingency allowance, the costs incurred as a 

result of inclement weather could be substantial: 

‘Unfortunately there is not a lot we can do about inclement weather, but it costs us hugely on site. 

And it is a big risk and a risk we spend a lot of money on.’ (Project Director) 

The effects of inclement weather can extend beyond the period of rain, especially on major earthworks. In 

poorly drained soils, several days of wet weather can saturate the ground to the point where machinery 

cannot operate and a further delay is incurred while waiting for the ground to dry out. The only solution 
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to this is to program the works according to the season and avoid opening up large areas of earthworks 

too early, so that they are not affected by rain. 

5.11 INDUSTRIAL RELATIONS 

Unions have an entrenched role in the Australian legal system through health and safety laws. These laws 

confer rights upon union representatives to enter a workplace in the event of a safety incident or to 

respond to a member’s grievance. Construction projects are one of the last bastions of a unionised 

workforce, especially for tradespeople such as plumbers, electricians and construction workers. All 

project leaders favoured open, cooperative relationships with unions and confirmed that this approach 

improves the prospect of ensuring a successful project. While industrial relations was regarded as a matter 

to be carefully managed, project leaders did not rank it very high on the list of potential project risks: 

‘I can’t even think of a job that we have had any major industrial issue that has impacted us. 

Whether there are better ways of managing the industrial environment to produce or get rid of 

those inefficiencies, I think that is probably a wider industry issue. I would say it is a risk we can 

manage.’ (Operations Manager) 

While industrial relations can directly affect productivity and how efficiently the work is performed, 

project leaders were generally confident about their knowledge of previous issues and ability to manage 

industrial relations in different States. Understanding the detail of the relevant Enterprise Bargaining 

Agreement (EBA) was regarded as an important factor. If both parties adhere to the obligations and 

commitments of the EBA, it seems there are likely to be few problems. Within the context of industrial 

relations generally, project leaders thought that Victoria had a more challenging industrial relations 

climate than other States; the CFMEU was a more militant union than the AWU; and social infrastructure 

projects had a higher risk of industrial disputation than road, rail or water projects. 

While some skills in managing industrial relations need to be embedded in the project team, it is not 

necessary for the project manager or director to be an expert in industrial relations. If the project has a site 

manager or general foreman with such experience, this is usually enough to deal with most issues. The 

availability of specialist support from the corporate office is also important, providing the project 

manager is willing to accept external advice: 

‘There are other guys within the business that have that experience … I am more than happy to 

ring these people and say I have got this issue, can you help, or have you got any advice on how 

this matter, how we can manage this matter. But again it is having that willingness to put your 

hand up and ask for help.’ (General Manager) 
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5.12 LATENT CONDITIONS 

Most contracts for mega projects attempt to pass the risk of latent conditions on to the contractor and 

assume that the contractor will undertake appropriate due diligence before submitting a tender. While this 

approach gives the client comfort in the knowledge that it does not have to manage latent conditions risk, 

it can conflict with the principle that each risk should be accepted by the party best able to manage it. A 

characteristic of a successful project is that each party should accept those risks which are within its 

power and capacity to control. As well as being an accepted principle of risk management, this is a way 

for the client and contractor to demonstrate their commitment and desire to collaborate. Sharing risks is 

colloquially known as ‘having skin in the game’. 

‘Is the contractor the party best able to manage that risk on that project? … not simply saying we 

are the contractor so we are expected to assume that risk and we will assume it without having in 

depth understanding of the risk.’ (Operations Manager) 

With government clients increasingly being encouraged by their legal advisors to make contracts more 

onerous and less amenable to negotiation, contractors believe that it is too easy for clients to transfer an 

unreasonable level of risk to them. Project leaders commented that managing latent conditions risks is a 

major cause of anxiety, stress and frustration during a project: 

‘We are basically on the hook for cost and time, there is a huge level of focus and stress from our 

point of view because of the latent conditions we have identified.’ (General Manager) 

Latent conditions tend to be a greater risk on civil engineering projects than on buildings, simply because 

civil projects often involve more excavation works, usually over a much wider area than a building site. 

Although contractors endeavour to build up a knowledge of local conditions in the areas where they 

operate, subsurface soils and geology can vary significantly across a project site. Changing design or 

construction methods to overcome latent conditions can have a significant impact on a project’s financial 

performance. 

Head contractors are seldom able to pass latent conditions risks to their subcontractors. The main reason 

is that subcontractors’ risk premiums are very high and the head contractor may have to pay an 

unacceptable price to transfer a risk that might have a high degree of impact but a low probability of 

occurrence. 

This leaves contractors in a difficult position in regard to latent conditions. Most project leaders 

interviewed believe that the contractor should never accept the risk of latent conditions because they are 

owned by the client (i.e. because they belong to the project site). However they understood that the 

contractor often has to take the risk in order to win the tender: 
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‘80% of the time the client expects the contractor to take that risk; it is not our risk, it is the 

client’s risk they are asking us to take on and we don’t value that adequately, because if we did we 

would not win the job.’ (Project Director) 

Therefore contractors endeavour to value latent conditions risk and make an allowance in the tender that 

insures against some proportion of the risk without making the tender uncompetitive. Not surprisingly, 

project leaders think this allowance is almost never enough: 

‘We know that (latent conditions) are a massive risk and we quite often underdo it. I think we are 

still hopeful that we won’t end up suffering an impact due to latent conditions.’ (Operations 

Manager) 

5.13 EGO 

Many of the project leaders interviewed agreed that their role attracts forceful and egotistical personality 

types: 

‘We are very, very egotistical people in this industry and we like to be in charge.’ (Project 

Director) 

‘Project managers and project directors by nature have egos and in a lot of cases, project 

directors and project managers think they know it all.’ (General Manager) 

‘In engineering and construction, I think we are generally can-do, positively biased people, I think 

by nature.’ (Operations Manager) 

‘I have got to be seen to be the best.’ (Project Director) 

Project leaders in the construction industry are highly paid in comparison with similar roles in other 

industries. Many ambitious graduates entering the profession set their sights on the role and want to work 

their way up the ladder as quickly as possible. Recognising this, employers reward keen young engineers 

with rapid promotion, which can be challenging for those who discover they are not equipped to deal with 

the increasing responsibilities of leadership. Optimism and ego are necessary to survive in this 

environment: 

‘For a young engineer, it is really, really important that they want to get to project manager, so 

the minute they can walk, that is where they want to be … so I think their ego kicks in because I 

think they are not necessarily experienced enough in the roles we are putting them in … we have a 

tendency to put people in roles too quickly and therefore to survive they have to have a bit of that 

ego about them to survive.’ (Project Director) 



Chapter 5 Interviews 

209 

‘I think generally people that are leading these big projects have egos and probably need to have 

egos, because you need to have a very strong personality at that level and be very strong minded.’ 

(Operations Manager) 

While egotism is a powerful force that helps to drive project performance, it can be a hindrance when 

selecting leadership teams for very large projects. For example, a $1b infrastructure project will require, 

in addition to the overall project director, at least four or five project managers who are capable of 

running a $200m project in their own right. These managers need to be empowered to act in the capacity 

of running their part of the $1b project as if it were a separate project. However, the people who are 

capable of running a $200m project often do not want to be second-in-command on a $1b project, 

because what they enjoy about their role is leading their own team and being in control of their own 

destiny. Consequently, while it may be possible to secure the best person to lead the overall project, it 

may not be possible to get the best candidates to be the next level of managers below the project director. 

Since the best project leaders tend to attract the best specialists in areas such as design, contract and 

program management, the project may not be able to secure the level of talent that it requires: 

‘So what we end up potentially with is a large number of people who don’t necessarily have the 

gravitas to pull together a team of that size and be part of a bigger team on the project … instead 

of that being a project director who is capable of running a $250m project, the best person for that 

doesn’t want to go into that position reporting to a project director.’ (Project Director) 

Ego can also be a hindrance to fostering teamwork and collaboration, as well as making it more difficult 

to overcome problems if they arise: 

‘I just think projects are only successful through teamwork, and it does not matter what people 

think and it doesn’t matter how brilliant people think they are, you can’t do it on your own. You 

can only do it by having that team of people with you and I think sometimes ego can get in the way 

of that.’ (Project Director) 

‘I definitely think that if a project starts to go wrong and you have got a person with a big ego it is 

very difficult to get in and assist them and get them to see a different view. I think the ego probably 

creates an inability to try and get a bit closer and then to push people back off from probably 

assessing or helping if it is getting a bit out of control.’ (Operations Manager) 

‘Ego is about people not having a willingness to ask for assistance external to the project … it’s 

an unwillingness to put your had up and ask for help and think that you know it all’. (General 

Manager) 

Interviewees were asked whether there is a correlation between gender differences and ego. This was a 

difficult question to answer because only a minority of project leaders in the construction industry are 

women and few interviewees had personal experience of working for a female project leader. There was 
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some agreement that having women in senior positions moderates the level of egotism in a team 

environment: 

‘Men carry a lot more ego around in our industry than women do. But the beautiful thing about 

having women in your teams is that ego melts away usually very quickly’. (Project Director) 

On the project that provided this observation, the job of project manager was shared between a man who 

was transitioning to a new role and a woman who had returned to work after maternity leave. Despite 

initial scepticism from their project staff as to whether this arrangement would work, it was found to be 

very successful and contributed to improved harmony and co-operation among members of the team, 

particularly the field staff. 

5.14 OPTIMISM BIAS 

There is a demonstrated, systematic tendency for project leaders to be overly optimistic when forecasting 

cost and time to complete on mega projects. Project leaders were aware of this tendency and commented 

on its value for encouraging teams to visualise the outcome of a project or strive for a stretch target. They 

also understood that if highly optimistic people are not aware of their own bias, they can persist in 

predicting the best possible outcome even when rational forecasting might suggest otherwise. 

‘You do not want to believe that it is going bad. The danger is that you actually get too close to it. 

Again eternal optimism, it is going to get better tomorrow, it is going to be better in three months. 

We set lots of mini milestones and then continue to fail to deliver, and then again eternal optimism 

says no it will be okay we are going good, we are nearly getting there, we are getting there. As 

opposed to being really harsh and saying you have not achieved the three things or ten things or 

whatever by that date then we will take serious action and make the following adjustments. We 

travel hopefully that it will get better.’ (Project Director) 

Optimism bias can be compounded if it exists at different levels in the chain of command. For example, a 

works program may be based on a particular production rate but the foreman in charge may be unable to 

complete the work in the time allowed. Not wanting to admit that he is behind schedule, he may have 

some data from the best production rate he has previously achieved, and he will use that to forecast 

progress for the next period. As that information gets reported up the line, it is aggregated with optimistic 

forecasts from other areas of the project and distorts the true status: 

‘Then the guy above him is going, well it should be alright if these guys believe they are okay. 

Then you go up further through the food chain and the managers don’t have time to interrogate 

down the way.’ (Project Director) 

Several project leaders agreed with the view that there was a correlation between ego and optimism bias, 

observing that ego had the potential to obscure rational judgement when projects begin to fail: 
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‘Ego can be negative if people think that they are going to get over the line and won’t look at 

reality. They can’t accept that they can’t and won’t get there because of their ego. So they don’t 

take appropriate steps early enough, and that may be as simple as informing the business and the 

client that there is a problem.’ (Project Director) 

Others were careful to draw a clear distinction between leaders who use optimism as a tool for creating 

inspiration in their teams and those who use optimism as a way of persuading teams that ‘my way is the 

best way’: 

‘If you separate ego and optimism, I think optimistic people will try and create an inspiring future 

for people and egotistical people will try and create their future for you and that certainly is a 

trait in the industry that we struggle with.’ (Project Director) 

Reflecting the previous topic, interviewees were asked whether gender differences have any influence on 

optimism bias. While most opinions were neutral, one interviewee was able to point to a connection 

between ego and optimism bias in men: 

‘I think you see a lot men in this industry that are full of their own self-importance and therefore 

what comes out of their mouth can only be positive, and can only be optimistic. They have a 

tendency to want to always explain how good they are, and therefore when something is going 

wrong that is a battle internally with them to then say I have these issues. But I would not say that 

is a general rule.’ (Project Director) 

Optimism bias is not confined only to project leaders. It can also occur at higher levels of management 

when senior executives use their optimism as a way of motivating project leaders to improve their 

performance: 

‘What can end up happening is the project team comes in and says the project is going to lose 

money and the boss will come back to you and say it is not good enough, it can’t happen and 

won’t happen, and this will go on for a number of months, and it can interrupt the reality of 

forecasting … I think that is another reason for marketplaces being surprised when projects fail. It 

can often be that the project team has been telling people for months. The catastrophic failure only 

occurs when people have not seen reality coming for a long time.’ (Project Director) 

5.15 PROJECT DELIVERY MATURITY MODEL 

The interviews yielded a rich collection of qualitative information that helped to fill the gaps in the 

literature associated with people factors and leadership. Although not all of the information could be used 

in this study, it provided the basis for the construction of a project delivery maturity model, which is 

discussed below. 
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The first step in creating the model was to identify the most frequently occurring themes and trends in the 

interviews, which helped to define the key project delivery factors. These were then discussed in more 

detail in the focus group and followed up with the interviewees to find out which factors they thought 

were the most relevant to mega projects. The results are shown in Table 5.3. As well as obtaining a good 

consensus between the focus group and the individual interviewees, it was found that these factors also 

correlated well with the conclusions from the literature review in Chapter 2, which provided confidence 

that the observations were reliable. 

Table 5.3 Consensus of interviewees in relation to project delivery factors (n=20) 

Factor Agree Neutral Disagree 

People and teams 20 0 0 

Leaders and leadership 20 0 0 

Team culture 17 3 0 

Design and engineering 18 2 0 

Risk management 20 0 0 

Client relationships 17 3 0 

All interviewees spoke about each factor in some detail, so there was good agreement on what was 

business as usual and what was best practice relative to each factor. This was the next step in creating the 

model. Interpolation was then used to define intervening levels so that there was a continuum of maturity 

for each factor. 

The result is a model that summarises five levels of maturity in project delivery, as shown in Table 5.4. 

Each level represents the adoption of an increasingly comprehensive and effective set of related solutions 

for addressing the reasons why financial failure occurs on mega projects. As well as informing this 

research, the model can also help project leaders in the construction industry to identify performance 

gaps, establish performance targets and define achievable paths for improvement for future projects. 
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Table 5.4 Project delivery maturity model 

Factor Level 1 
Foundation 

Level 2 
Basic 

Level 3 
Value adding 

Level 4 
Mature 

Level 5 
Best practice 

People and teams People are selected for 
project teams on the basis 
of availability, without 
regard to project-specific 
selection criteria. Poorly 
performing individuals are 
rarely terminated. 

Project-specific selection 
criteria are identified but 
not fully documented or 
consistently applied when 
forming project teams. 

Selection criteria are 
documented, widely 
understood and consistently 
applied. External 
candidates are sought if 
existing people do not meet 
the criteria. 

People are selected for key 
roles on their ability to 
innovate and add value as 
well as their technical 
competency. 

All key roles are filled by 
people with superior skills. 
Career progression and 
succession are embedded in 
project organisation plans. 

Leaders and leadership Focus on achieving short-
term objectives and 
external requirements. Use 
of authority to suppress 
alternative views. 
Avoidance of conflict and 
challenge. 

Adherence to leader’s own 
personal value system. 
Focus on efficiency and 
compliance with standards. 
Efforts to improve 
technical procedures and 
techniques. 

Adherence to value system 
collectively agreed with 
project team. Pursuit of 
results and outcomes rather 
than efficiency only. 
Proactive solutions to 
problems. Management of 
complexity and diversity of 
views. 

Increased understanding of 
complexity, system 
connections and unintended 
consequences of decisions. 
Ability to play different 
roles in different contexts. 

Process and goal oriented. 
Ability to work with both 
chaos and order. Mentoring 
and development of other 
potential leaders. Creation 
of ‘win-win’ relationships 
and outcomes. 

Team culture Minimal accountability 
expected of team members. 
Relationships are cordial 
but superficial. Collective 
sense of mission is limited. 
Individuals are unable to 
repeat their past 
achievements. 

Commitment to reasonable 
standards and achievement 
but team members resist 
being pushed out of their 
comfort zone. Few deep, 
enduring relationships.  

Strong focus on results and 
moderate focus on 
relationships. Competitive 
environment directed to 
achievement of external 
goals. 

Solid level of focus on 
results and a satisfying 
focus on relationships. 
Team members are 
committed to being 
successful and are willing 
to work hard to achieve at 
higher levels. 

Unified sense of mission 
and purpose. Team 
members are fully 
empowered and aligned 
with the project goals. They 
have high standards and 
provide each other with 
candid and frequent 
feedback. 
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Factor Level 1 
Foundation 

Level 2 
Basic 

Level 3 
Value adding 

Level 4 
Mature 

Level 5 
Best practice 

Design and engineering Design and engineering 
outputs meet the project 
requirements but processes 
for development are not 
standardised. Cost and/or 
finish dates often vary from 
forecasts.  

Processes, services and 
outputs are managed 
efficiently to satisfy 
specified requirements, 
standards, and objectives. 
Status of the design work 
and the delivery of services 
are visible to management 
at defined points. 

Processes and services are 
well characterised and 
understood, and are 
described in standards, 
procedures, tools, and 
methods. Specific 
processes are tailored to 
suit the particular project.  

Quality of processes and 
outputs is measured 
continuously across the 
project. Objectives are 
based on the needs of the 
client and stakeholders. 
Feedback from construction 
teams supports improved 
decision making in design. 

Processes are continually 
improved to provide agile 
and innovative design. 
Designers are able to 
continually respond to 
changing project priorities 
and objectives, and 
contribute to managing 
process improvement. 

Risk management Recognition exists that 
risks need to be managed, 
but risk management 
processes are fragmented 
and inconsistently applied. 

Risk analysis is conducted 
early in the project but is 
not carried over from 
bidding to delivery as a 
continuous management 
process. Uncertainties in 
project program, cost and 
benefits are not accurately 
quantified. 

Defined risk analysis and 
management process, with 
efforts appropriate to risk 
significance. Some sources 
of risk are not accurately 
quantified in terms of 
probability and 
consequence. 

Clear accountability and 
ownership of risks. Risks 
are monitored and 
evaluated as part of the 
project management 
process. Risks that affect 
the whole project are 
quantified and well 
understood. 

Risk management 
underpins all decision-
making throughout the 
project. Ability to mitigate 
risks and realise 
opportunities is enhanced 
by innovative forecasting 
and analysis methods. 

Client relationships Client requirements are 
understood and 
documented at the start of 
the project. Subsequent 
client issues are managed 
reactively as problems or 
opportunities are identified. 

Interfaces with relevant 
functions within the client’s 
organisation are defined 
and understood. Client 
relationships are managed 
from a technical 
perspective. Sharing of 
knowledge and data with 
the client is limited to 
monthly reporting. 

Principles of client 
engagement are widely 
understood and accepted. 
Project governance is 
carried out jointly. Client 
organisation is engaged 
with project team at 
multiple levels of 
responsibility and 
accountability. Executives 
provide active and 
informed support. 

The client’s business 
drivers are known and used 
to inform decisions that 
determine the balance of 
risks and benefits across the 
delivery of the project. 

Client engagement is 
embedded in the 
contractor’s culture and 
client management 
processes are optimised to 
respond to dynamic 
changes in client needs and 
preferences. 
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5.16 OBSERVATIONS 

As noted in Section 5.15, a large number of qualitative observations emerged from the interviews. The 

following is a representative selection of those related to this research. 

All mega projects are complex and require a different style of leader. The design of teams, experience of 

people, structure of system controls and project governance need to be challenged as the infrastructure 

industry enters an era of large scale mega projects. 

Successful project leaders have the ability to consistently experiment, throw away the templates and 

confront everyone and everything. Because outcomes are unpredictable in a complex context, leaders 

need to focus on creating an environment from which good things can emerge, rather than trying to bring 

about predetermined results and possibly missing opportunities that arise unexpectedly. 

Projects will fail if people with the right level of skills are not selected. Operational managers have a 

tendency to assign the most available, rather than the best qualified, project manager to a project during 

the most critical start-up phase. Failure is also connected to teams that do not gel. It is essential to get 

people to talk to each other and understand their roles and responsibilities. A leader must be clear about 

what he or she personally expects from each individual. It is important to define success and make people 

accountable for what they do. 

Governance on mega projects is another area that requires close attention. It is essential to set up clear 

lines of accountability with an authority matrix that reflects the size and complexity of the contract. 

Design is a common contributor to project failure. Designers consistently over-design. The consequences 

are increased costs associated with redesign, delays to the contract program and reduced engagement 

from the project teams. Similarly, project leaders often fail to consider the financial consequences of 

scope changes. A solution is to put in place a competent commercial team from the beginning of the 

project. 

A philosophy for success is to communicate all truths, however unpalatable, when it comes to the 

financial health of a project. Although it is difficult to quantify their impact, ego and optimism bias 

appear to have an impact on the ability of project directors to declare problems early enough to reverse 

negative trends. When a downward spiral occurs on a project, the mindset of staff is difficult to change. 

The solution often requires a complete adjustment to the executive team, organisational structure and 

project controls. A leader must be bold to make the difficult but necessary decisions. 

Projects can only turn around if the leader is positive. Communicating with people that they are doing a 

good job and giving them plenty of regular feedback is paramount. This strategy is extremely important 

and must be authentic. However, a leader cannot just walk onto a project with a happy smiling face and 

expect everything to run well. 
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5.17 CONCLUSIONS 

The interviews with project executives and leaders provided valuable perspectives into mega project 

failure. The information gathered from this part of the research is obviously subjective, but extremely 

insightful when considering the decision making environment for project leaders. When taken in context 

with the project data and project summaries presented in Chapter 4, the results of the interviews 

confirmed that people and leadership are indeed highly significant factors in the success or failure of 

mega projects. 

One possibility that emerged strongly from the interviews and focus group conversations is that the 

calibre of the individuals leading and undertaking a project may in fact be one of the determining factors 

of financial performance. This has considerable significance in the Australian construction industry 

because the number of project leaders with experience in delivering mega projects is relatively small 

(perhaps fewer than 50 people) and it is well known that these people not only move around readily based 

on the attractiveness of projects, but are also quite willing to change employers to do so. The best project 

leaders tend to build allegiances and working relationships with the most capable technical managers and 

specialists, so that when such leaders move to a new project, they often bring with them a core group of 

people who contribute further to project success. 

While the conclusions and observations from the interviews helped to focus the research, they raised two 

important questions, namely whether there is a way to optimise the process of selecting project leaders 

and teams, and whether they can be tested during the delivery phase to ensure they remain the right 

people for their roles. 

The next chapter endeavours to answer these questions by applying the project delivery maturity model to 

the task of developing and testing a new model of personnel selection that is not only suitable for both 

project leaders and team members, but also aligns individual performance with project financial 

performance. 
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CHAPTER 6  MODEL DEVELOPMENT AND VALIDATION 

6.1 INTRODUCTION 

It is evident from the data presented in Chapter 4 that most mega projects since 2000 in Australia have 

resulted in financial losses for the contractors involved. The literature review in Chapter 2 identified a 

wide range of problems and risks that can contribute to the financial failure of mega projects, but did not 

find consensus on a single factor that would account for the majority of failures. Across all the literature 

relating to project financial failure, it was found that people factors were not as well studied as technical 

factors, which suggested that this area could benefit from further research. Interviews with industry 

executives and leaders (Chapter 5 ) provided additional confirmation that more investigation is required 

to understand this aspect of mega project delivery. This chapter brings these strands of research together 

in the form of a model that can be used to select the best people for project teams and test what effect this 

has on project financial performance. 

6.2 PREVIOUS APPROACHES 

As noted above, comparatively little research has been conducted on selecting leaders and teams for 

optimal project performance. Most of the published work deals with team selection at the organisational 

level, such as the method a client might use to select a project manager, design consultant or contractor. 

An example is the Construction Industry Council (CIC) publication Selecting the Team (2005), which is a 

detailed guide to the process of forming a selection panel, establishing selection criteria, preparing a 

selection pack, shortlisting applicants and selecting the successful applicant. The process is structured 

around the use of a selection questionnaire that is evaluated using a weighted scoring system. While the 

CIC’s selection criteria are broadly comparable to those identified in the project delivery maturity model 

in Chapter 5, the focus of their system is on matching an organisation’s track record, capabilities and 

culture with the requirements of a project, rather than on selecting the best people to form a team. 

The Lean Construction Institute (LCI 2015) adopts a similar approach but is less prescriptive than the 

CIC, presenting a possible range of questions and issues for clients to consider when developing a request 

for proposal, conducting interviews and selecting consultants, advisors and contractors. Their emphasis is 

on identifying organisations that have the best potential to deliver collaboration, transparency, innovation 

and continuous improvement. Although alliancing is not specifically mentioned in their report, the 

concepts outlined by LCI (2015) resemble those used to form an alliance. Project outcomes are not 

discussed and the emphasis is on qualitative rather than quantitative assessment.  

Other researchers such as El Asmar et al. (2010) have looked at how the use of qualitative selection 

criteria can give rise to human error and bias in choosing teams, again at the organisational level. Their 

research was prompted by protests lodged against a government client by two contractors who bid on a 
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bridge replacement project in the United States and subsequently alleged that the client’s selection 

process was biased and unfair. To correct such bias, El Asmar et al. (2010) propose a complex 

quantitative mathematical analysis designed to determine whether bias exists and eliminate it from the 

evaluation process. Their process appears to be mainly aimed at giving clients a tool for defending their 

tender selection decisions after taking non-price factors into account. 

The Competence Baseline developed by the International Project Management Association (IPMA 2006) 

provides a more useful insight into the attributes that individuals need to possess in order to lead projects, 

although it does not specifically address the process of leader selection. IPMA (2006) uses a graphical 

metaphor called ‘the eye of competence’ to symbolise the integration of all the elements of project 

management as seen through the eyes of the project manager when evaluating a specific situation. The 

‘eye’ is divided into three types of competence: 

• Contextual competence, such as project orientation and implementation, health, safety and 

environment management, finance and legal 

• Technical competence, such as project management, stakeholders, risk and opportunity, quality and 

team organisation 

• Behavioural competence, such as leadership, motivation, creativity, efficiency and negotiation. 

Across these three categories, there are 46 competence elements that describe the knowledge and 

experience that a project manager must have in order to achieve certification at four levels ranging from 

associate (lowest) to project director (highest). For each competence element, IPMA (2006) describes the 

scope of the element, identifies the possible process steps a project manager might employ to manage the 

element and lists the topics addressed by the element. In addition, the personal attitudes required of a 

project manager and the overall context in which project management operates are addressed. 

Although the IPMA and other literature sources provided some further insight into the factors associated 

with maturity in project delivery, it was clear that they did not answer the fundamental question posed in 

this research, namely whether there is a way of selecting project personnel to optimise financial 

performance. The following sections of this chapter describe the development and validation of a model 

to achieve this objective. 

6.3 THE A+ MODEL 

The hypothesis tested in this chapter is that the risk of financial failure when delivering mega projects in 

Australia can be significantly reduced if each role on a project is filled by the best person for the job at 

every stage of the project's life cycle. The model developed to test this hypothesis is called the ‘A+ 

model’. The ‘A+’ term comes from a management philosophy pioneered by Meg Whitman, the former 

President and CEO of eBay between 1998 and 2008. 
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The A+ model is a personnel selection model that is based on a correlation of the performance of project 

leaders and teams with the financial performance of the projects to which they are assigned. Its aim is to 

provide criteria for choosing leaders and team members in a way that will ensure a reliable prospect of 

financial success. The criteria are based on individual levels of previous achievement, measured against a 

maturity model in which a range of role-specific key performance indicators correlate with superior 

financial outcomes. 

The A+ model was developed at a leading Australian Tier 1 contractor in 2011 and then tested on 17 

different construction projects over five years from 2011 to 2015 inclusive. The 17 selected projects were 

not randomly selected nor were they ‘cherry picked’.  Every project that was procured in either Victoria 

or South Australia during the research period was considered as relevant data.  Only projects in a joint 

venture arrangement were omitted from this research due to the difficulty in company approvals. During 

this period, the researcher was exceptionally fortunate to have the support from the contractor’s 

Managing Director and the full cooperation of the project leaders involved. 

Although the A+ model is not the only model of people selection to have been developed, it differs from 

other human resources paradigms (Guest 1997; Borman et al. 1997; Schmitt and Chan 1998; Robertson 

and Smith 2001) in that it is focused precisely on the connection between individual performance and 

project performance, rather than the strategic relationship between an organisation and its employees. 

6.4 PROJECT LEADERSHIP MATURITY MODEL 

As a precursor to creating the A+ model, a project leadership maturity model was developed to define the 

attributes of average, good and exceptional performance in individuals. The attributes defined in this 

model were based on a combination of the project delivery maturity model and the interviews with 

industry executives and leaders, both of which are described in Chapter 5. The industry leaders 

contributed to the interpretation of the project delivery model, which was necessary for the project 

leadership model to be populated with measurable performance indicators. The results are shown in 

Table 6.1 overleaf. 

The congruence between the project leadership model and the project delivery model provided sufficient 

confirmation that this model would be an appropriate tool for studying and rating the performance of 

project leaders and team members. 

Table 6.1 Project leadership maturity model 

Key 
performance 
indicator 

A-  
(average  

performance) 

A  
(good  

performance) 

A+  
(exceptional performance) 

Profit Has achieved at least 1x 
green sheet* profit on two of 
previous three projects 

Has achieved average of at 
least 1x green sheet profit 
across previous three 
projects 

Has achieved average of at 
least 2x green sheet profit 
across previous three 
projects 
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Key 
performance 
indicator 

A-  
(average  

performance) 

A  
(good  

performance) 

A+  
(exceptional performance) 

Time Has delivered two of 
previous three projects on or 
ahead of practical 
completion date 

Has delivered previous three 
projects on or ahead of 
practical completion date 

Has delivered previous three 
projects an average of 4 
weeks ahead of practical 
completion date 

Quality Cost of defects-related 
rework exceeded 15% of 
profit margin 

All defects resolved before 
end of defects liability 
period 

Has achieved zero or 
minimal defects at practical 
completion date 

Safety LTIFR >1.0 or an 
improvement notice received 
from a statutory safety 
authority 

LTIFR = 1.0 with no 
improvement notices 

LTIFR <1.0 with no 
improvement notices 

Environment EIFR >1.0 or an 
improvement notice received 
from a statutory 
environmental authority 

EIFR = 1.0 with no 
improvement notices 

EIFR <1.0 with no 
improvement notices 

Client and 
stakeholder 
engagement 

Has received no negative 
feedback from client or 
stakeholders 

Has received positive or 
complimentary feedback 
from client  

Has received positive or 
complimentary feedback 
from both client and at least 
one external stakeholder 

Project value Has had sole accountability 
for projects or work 
packages up to $100m in 
value 

Has had sole accountability 
for projects or work 
packages up to $200m in 
value 

Has had sole accountability 
for projects or work 
packages over $200m in 
value 

Project 
experience 

Has at least 5 years’ 
experience at project 
manager level or above 

Has at least 10 years’ 
experience at project 
manager level or above 

Has at least 15 years’ 
experience at project 
manager level or above 

Project diversity Has held role of project 
manager or senior project 
engineer on at least two 
different project types 

Has held role of project 
manager on at least three 
different project types 

Has held role of project 
manager on at least four 
different project types 

Team size Has managed project teams 
up to 20 people excluding 
subcontractors  

Has managed project teams 
up to 50 people excluding 
subcontractors 

Has managed project teams 
over 50 people excluding 
subcontractors 

Optimism Personal level of optimism 
or pessimism depends on 
external circumstances and 
events 

May be optimistic or 
pessimistic depending on the 
circumstances, but is able to 
envision and communicate 
optimistic outcomes  

Capable of inspiring 
optimism in others without 
becoming unrealistic about 
the possible outcomes of 
actions and events 

Lessons learned Has applied project-related 
processes, procedures or 
techniques in conformance 
with company requirements 

Has championed incremental 
improvements in project-
related processes, procedures 
or techniques 

Has championed ‘step 
change’ improvements to 
company-wide processes, 
procedures or techniques 

* The term ‘green sheet profit’ is a shorthand way of expressing the actual profit margin as a multiple of the 
tendered margin. For example, if a project has a tendered profit margin of $10m and achieves $20m, this is 
expressed as ‘2x green sheets’, while $30m is ‘3x green sheets’ and so on. 
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6.5 DEVELOPMENT OF THE A+ MODEL 

Once the project leadership maturity model was complete, development of the A+ model commenced. 

The primary aim of developing the model was to create teams with only exceptional leaders, recognising 

that an average or even a good leader would not be able to deliver success on a complex mega project. 

The first task was to assign each leader in the contractor’s organisation into one of the three categories in 

Table 6.1. An experienced selection panel comprising the researcher and four other executives assessed 

all the project managers and project directors on their past performance in project delivery. In addition to 

financial outcomes, the assessment also considered a range of key performance indicators as shown in the 

project leadership maturity model. The performance indicators for project leaders were aligned with the 

key performance indicators for the business as a whole. 

From the resulting assessment, each project leader was assigned one of three ratings, corresponding to the 

ratings in the project leadership maturity model: 

• A- for average performance (coded red) 

• A for good performance (coded amber) 

• A+ for exceptional performance (coded green). 

Project managers also assessed their direct reports in terms of performance against their key result areas 

in their position descriptions, and rated them according to a similar system. This was repeated down the 

reporting line until every person in every project team, right down to graduate engineers, had been 

assessed and assigned a rating. 

At first, it was thought that variations in different leaders’ interpretation of the guidelines might introduce 

excessive variability into the ratings. However, ratings of the same individuals by different project 

managers proved to be consistent enough to give objective results. One manager interviewed described 

the rating system in these terms: ‘An A+ person is someone you would take with you to the next job; an 

A- person is someone you wouldn’t hire again’. 

The next step was to establish realistic targets for each reporting level and the project as a whole. This 

was done by analysing organisation charts for completed projects, rating each person on the chart based 

on their previous performance and comparing the resulting overall team rating and the distribution of A+ 

people in the team with the project’s financial performance. To simplify the analysis, only three reporting 

levels were considered. This was considered appropriate for project delivery organisations, which are 

typically flat in nature. Project financial performance was measured by comparing the actual profit 

margin with the tendered profit margin. Table 6.2 shows the targets that were established by an executive 

group of experienced infrastructure leaders over a period of 6 months. The composition targets were 

workshopped, triangulated and then tested on live projects. The ultimate objective was to achieve these 

targets for all project teams, all functional support teams and the business as a whole.  
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Table 6.2 Team composition targets 

Level  Role Target 

1 Project Leader = A+ person 

2 Direct reports to Level 1 >70% A+ people 

3 Direct reports to Level 2 >50% A+ people 

– Entire team >60% A+ people 

6.6 TESTING THE MODEL ON LIVE PROJECTS 

At this point, approval from the company’s Managing Director was obtained to proceed with testing on 

real projects. The model was initially applied on projects that were already in varying stages of 

completion, ranging from 25% to over 60% complete. As newer projects commenced, it was applied from 

project inception onwards. Ultimately, a total of 17 projects ranging from $10m to $1b in value were 

followed over a period of five years from 2011 to 2015 inclusive. 

Once all the project staff had been given a rating and the ratings reviewed by the executive leadership 

team, the project organisation chart became the primary tool for implementing the model. Each 

organisation chart was colour coded to show which positions were held by which level of person and how 

the project was performing against the targets in Table 6.2. Examples of these organisation charts are 

provided in Section 6.7. At the same time, the model tracked the financial performance of the project 

from the data provided in the monthly financial reports. This was done by monitoring the profit 

multiplier, which expresses the actual profit margin as a multiple of the tendered margin. 

The results are provided in Table 6.3, which shows the correlation between the progressive ratings 

provided by the A+ model and the financial performance of these projects as measured by the profit 

multiplier at completion. Project names have been anonymised to protect the confidentiality of the data. 

Table 6.3 A+ model ratings and project performance 

ID Project type Team A+ percentage Overall 
team rating 

(A+, A  
or A-) 

Profit 
multiplier 
at 100% 
complete 

At 25% 
complete* 

At 50% 
complete* 

At 75% 
complete* 

1 Minerals processing plant 39% 72% 100% A+ 200% 

2 Renewable energy 38% 76% 83% A+ 100% 

3 Health care 78% 78% 78% A+ 600% 

4 Ground remediation 67% 67% 67% A+ 800% 

5 Training centre 57% 65% 65% A+ 150% 

6 Commercial offices 64% 64% 64% A+ 200% 

7 Port infrastructure 64% 64% 64% A+ 200% 

8 Greenfield rail line 29% 62% 64% A+ 100% 
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ID Project type Team A+ percentage Overall 
team rating 

(A+, A  
or A-) 

Profit 
multiplier 
at 100% 
complete 

At 25% 
complete* 

At 50% 
complete* 

At 75% 
complete* 

9 Telecommunications 19% 61% 63% A+ 200% 

10 Light rail depot 63% 63% 63% A+ 200% 

11 Freeway widening 61% 61% 61% A+ 100% 

12 Rail upgrade 43% 51% 55% A 150% 

13 Health care 38% 31% 42% A 0% 

14 Museum 40% 35% 41% A 0% 

15 Rail substation 14% 19% 41% A (100%) 

16 Rail interchange 21% 26% 38% A- (300%) 

17 Renewable energy 42% 28% 35% A- (300%) 

* Percentage completed by time. 

As soon as the overall team rating score fell into the amber or red zones represented on Table 6.3, the 

project organisation was re-evaluated. Project leaders were reviewed at the beginning of every quarter 

and if a leader was given an A or an A- rating in two consecutive quarterly reviews, he or she was 

replaced. Project leaders in turn were responsible for removing or redeploying underperforming staff to 

ensure their teams achieved the targets. 

The high-scoring projects in Table 6.3 did not require very much intervention to maintain their team 

ratings and profit margins. If the team selected at the start of the project was already rated at A+, there 

was generally little to do except monitor their performance at the quarterly reviews. As well as improving 

on their tendered profit margins, high-scoring projects recorded high ratings in quality assurance, safety 

and environmental performance, client satisfaction and community engagement. 

On the other hand, even when personnel changes were made on some of the low-scoring projects (nos. 12 

to 17 in Table 6.3) it was found that they achieved little or no improvement in profitability. There are 

several explanations for this. Some projects were already more than 85% complete at the start of the 

testing phase and there was simply not enough time left to reverse the existing negative trend before the 

project reached completion. In other cases it proved impossible to achieve an overall A or A+ team rating 

because of a lack of suitable staff. Occasionally, replacement leaders did not perform as expected; while it 

was judged that a replacement was an A+ person, errors of judgement were made, which then took time 

to correct. Finally, the contractor’s ability to make changes can sometimes be constrained because a joint 

venture partner (or, more rarely, a client) can have a right of veto over replacing the project manager or 

other key people in the team. 

The correlation between team rating and financial performance is summarised in Figure 6.1, which 

compares the team rating (green, amber or red bars) with the profit multiplier (grey bars) for each project 

in Table 6.3. This confirms that 70% of the projects on which the model was implemented met or 
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exceeded their profit targets, which is an exceptional result when compared with the projects studied in 

Chapter 4. 

Figure 6.1 Team rating vs profit multiplier 

When the average team rating is compared with the average profit multiplier, the correlation becomes 

even more obvious, as Figure 6.2 shows. The A+ average is 259%, the A average is 50% and the A- 

average is negative 233%. In other words, an exceptional team can produce 2.5 times the green sheet 

profit, a good team returns half the green sheet profit and an average team loses an average of 2.3 times 

the green sheet profit. 

If this is related to the mega project data set in Chapter 4, a 233% loss relates to a negative 20% (2.3 x 

9%). This correlates with the 16% average experienced on completed projects as illustrated in Chapter 4, 

although it is doubtful that the teams in the mega projects were all A-. It seems likely that complexity and 

many other issues also come into play on larger projects. 
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Figure 6.2 Average team rating vs average profit multiplier 

6.7 SAMPLE PROJECTS 

To illustrate the application of the A+ model in more detail, three projects selected from Table 6.3 are 

presented on the following pages with their accompanying organisation charts: 

• A project that which performed successfully from commencement to completion (Project 3) 

• A project that required intervention to improve its financial outcome (Project 2) 

• A project that which performed poorly from commencement to completion (Project 16). 

The above project numbers refer to the ID numbers from the table. Again, the corresponding project 

names have been anonymised to protect the confidentiality of the data. 

Development and testing of the A+ model broadly matched the progress of these three projects. The 

model tracked Projects 3 and 2 from start to finish, but Project 16 was already 80% complete when it was 

tested against the model. 

6.7.1 Project 3 

Project Type: Health care facility 

Value: < $500m 

Contract: Design & construct 

Duration: 2011–2013 

Profitability: Increased from $1.5m to $12m (8x green sheets) 

This project involved the design and construction of a dedicated health care facility on an existing 

hospital campus in Melbourne. The facility provides inpatient accommodation for acute and palliative 

care patients, a radiotherapy facility, ambulatory care services, clinical trials, medical research, a wellness 

centre and an education and resource centre. 

The project was delivered in three consecutive stages, with the contractor being awarded each new stage 

as a result of its performance on the previous stage. As a consequence of the staged development, the 

contract increased in value by 300%. 

The contractor worked closely with the operator of the existing hospital during the design phase to ensure 

the new centre could be built and integrated without disruption to the existing hospital complex. An 

important element of this approach was that the hospital managed the numerous stakeholders and 

therefore this risk was appropriately allocated. Having the client on site and ‘inside the tent’ also 
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encouraged close collaboration between the client and contractor teams and facilitated quick resolution of 

problems. 

During the construction period, the project manager initiated several site tours and visits to showcase the 

project to hospital stakeholders, company staff and other construction industry professionals. This 

promoted team ownership of the project and the successful transfer of lessons learned. The principal 

subcontracts were renegotiated at each stage of the project, which maintained the continuity of 

subcontractor personnel and ensured that project-specific knowledge was retained within the delivery 

team. 

The contractor was able to deliver the project with a small and efficient team that was structured 

appropriately from the start. No significant changes were required to the organisation chart over the life 

of the project and staff turnover was nil. These are the expected products of the A+ model. 

Figure 6.3 overleaf shows the organisation chart for the project. Although the organisation chart did not 

quite meet all four targets (67% ≯ 70%), the overall team rating of 78% was exceptional. The profit 

improved from $1.5m to $12m over the duration of the project. 

As well as exceeding its financial targets, the project won several State and national awards for 

excellence in construction and safety. 
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Figure 6.3 Project 3 organisation 
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6.7.2 Project 2 

Project Type: Renewable energy 

Value: > $500m 

Delivery: Design and construct 

Duration: 2011–2014 

Profitability: Refer to the profit timeline below 

 

Tender 2011 2012 2013 2014 

$28m $20m $11m $18m $24m 

    
Original  

team 
 Restructured  

team 
Completion  

team 

This renewable energy project in Victoria has 140 wind turbines capable of generating up to 420 MW of 

electricity. The project scope included the engineering, procurement and construction of all civil works 

and the balance of plant electrical and mechanical works. 

The project was delivered by a team that was reshaped three times during the project’s life cycle: 

• Original team: from end 2010 to mid 2012 

• Restructured team: from mid 2012 to end 2013 

• Completion team: from end 2013 to mid 2014. 

When the project’s profit forecast unexpectedly declined from $28m to $11m after only 18 months of 

work, the contractor’s executive management intervened to restructure the project delivery team using the 

principles of the A+ model. This intervention took place when the project was 40% complete by time and 

only 25% complete by cost. The following structural changes to the team not only increased profitability 

but also improved individual accountability: 

• The project director was replaced with an A+ person. 

• The quality assurance manager was removed from the project and accountability for quality assurance 

was transferred to the project managers responsible for civil works and structures. 

• The finance manager could not be replaced owing to a previously agreed contractual arrangement 

between the joint venture partners. However, to achieve the A+ rating requirement, the finance 

manager was supported by an experienced finance coordinator with increased governance from the 

project director. 
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• The superintendent remained on the project but his reporting line was changed from the project 

director to the project manager. The superintendent’s rating improved from A- to A as a result. 

• A procurement manager was employed to review existing contracts and improve buying gains. 

• Although overall staff numbers remained stable at 21, several employees with ratings of A and A- 

were replaced with A+ employees. 

Incentive models directly linked to profitability were established for key individuals. Five employees 

were selected for this program, in which each could potentially receive up to 100% of their salary in 

bonuses. 

Employment conditions were renegotiated with existing employees and new conditions were agreed 

upfront with new employees to reduce the number of fly-in/fly-out arrangements. This made the team 

culture more positive and inclusive, while reducing staffing costs. 

The new project director’s leadership style promoted a ‘can do’ culture where success was rewarded and 

celebrated. The overall governance of the project changed to focus on profitability, accountability and 

clear authority levels, particularly relating to procurement. This was accompanied by significant 

management and technical improvements, such as a system of daily cost controls relating to productivity 

results and innovations associated with rock crushing, pavement redesign and tower siting. To support the 

efforts of the project team, a geotechnical consultant was engaged to reduce imported pavement quantities 

and reuse existing available material on site. 

The profit improved by $13m from a low of $11m (a 220% increase) as a result of the restructuring, 

which is shown in Figures 6.4 to 6.6 on the following pages. 
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Figure 6.4 Project 2 original team organisation 
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Figure 6.5 Project 2 restructured team organisation 
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Figure 6.6 Project 2 completion team organisation 
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6.7.3 Project 16 

Project Type: Rail interchange 

Value: < $500m 

Delivery: Design & construct 

Duration: 2012–2013 

Profitability: Loss of $12m 

This project involved the design and construction of a main line rail overpass together with associated 

civil, rail, road and services infrastructure in a regional area of Victoria. 

The project was delivered by a joint venture between a rail contractor and an infrastructure contractor. 

One of the weaknesses of the joint venture was that the accountabilities of key staff were poorly defined. 

The A+ model was not provided at the start of the project, so it was not possible to use it to select the 

project leader or his key reports. When the project was tested against the model, the contract was already 

80% complete by time and cost. 

When interviewed, members of the project team were observed to be extremely fatigued. This was a 

result of insufficient staff being available to resource the dual shifts required by rail occupations. Constant 

pressure on the team about the project’s poor financial performance also contributed to their level of 

stress. This problem was compounded because the project was located in a regional area and received less 

corporate governance and support than similar projects located closer to the contractor’s main office. 

Moreover, the project team was unable to build a collaborative relationship with the client and this also 

had an adverse impact on project morale. 

As a result of the review, the project manager was immediately replaced. Although the project was too far 

advanced to reverse the negative trend completely, the new project manager was able to establish and 

negotiate contractual claims that improved the financial position of the project, resulting in the actual 

losses being reduced from $16m to a final loss of $12m. 

This project significantly failed the targets set by the A+ model, as shown in Figure 6.7. 
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Figure 6.7 Project 16 organisation 
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6.8 CORPORATE DEPARTMENTS 

The A+ model was also used to rate the same contractor’s operating and functional groups to see if it was 

transferable to corporate departments. The staffing of both the operating divisions (responsible for groups 

of projects) and functional departments (responsible for provision of support services) were reviewed to 

measure their team ratings and compare their actual performance against profit targets and key 

performance indicators respectively. The results are given in Table 6.4 and Table 6.5, which show a 

strong correlation between the team rating and achievement of each department’s key performance 

indicator. 

Table 6.4 A+ model ratings and performance of corporate departments – operating divisions  

Operating division Team rating Profit (%) 

South Australia 84% 20% 

Building 63% 7% 

Civil 61% 12% 

Rail 60% 8% 

 

Table 6.5 A+ model ratings and performance of corporate departments – functional departments 

Functional department Team rating KPIs achieved 

Strategic Development 100% Yes 

Pre-Contracts 70% Yes 

Commercial 73% Yes 

Operational Services 62% Yes 

It took approximately 18 months to get the corporate departments up to A+ standard, but it was relatively 

easy to maintain them at that standard. This is probably because the corporate environment is generally 

more controlled and predictable than a project environment, which is more of a moving target when it 

comes to staff resourcing. 

The effect of applying the A+ model in the corporate environment was demonstrated by an improvement 

in the contractor’s financial performance, which went from a divisional loss of $120m over the 10 year 

period from 2000 to 2009 inclusive, to a net profit of $70m over the five year period from 2010 to 2014 

inclusive. 
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6.9 APPLICABILITY OF THE A+ MODEL 

Figure 6.8 provides a summary of the projects used to test the A+ model, broken down by market sector. 

The diversity shown in this chart shows that the A+ model can be used across not only road, rail, social 

and water infrastructure projects, but also across a broader market range. The projects in the sample range 

in value from $10m to $1b and therefore form a reasonable control group the study of mega projects. This 

also shows that the A+ model can be used for projects with different values. 

Figure 6.8 Projects by market sector 

6.10 OBSERVATIONS 

From the case studies and data gathered, the project leader’s rating is the measure that has the greatest 

influence on the performance of the project. The overall team rating and the rating of the second and third 

level reports must meet their targets to achieve financial success, but if a project is already in trouble, it 

usually requires an A+ project leader to reverse a negative trend. For example, if the trend is due to a 

technical problem such a flawed program, an A+ leader has a greater ability to identify the issue and 

rectify it; for example, by engaging an A+ programmer to recast the program. Therefore, while a problem 

affecting a project may appear to be purely technical, the solution can often be to make a personnel 

change, so that the problem is addressed effectively. This is supported by the anecdotal evidence gathered 

by the interviews with project leaders (Chapter 5 ). 

The second most influential measure is the aggregate rating of the roles that make a direct contribution to 

profit and loss, such as the design manager, commercial manager, superintendent and so on. This suggests 

that in structuring a project team, these roles should form a majority in the second level of reports (i.e. 
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those that report directly to the project leader). The ratings of other roles such as the safety manager and 

environmental manager are ‘business as usual’ requirements and are not usually critical to the project 

outcome. 

For the A+ model to work properly, team or leadership changes have to be made swiftly. Action needs to 

be taken when the proportion of A+ people falls below the target rating, and the cut-off has be strictly 

observed. Delaying change and giving leaders too much personal discretion in meeting the targets were 

found to be detrimental to the project outcome. For example, optimism bias in implementing the A+ 

model was noted on some projects and found to have a significant negative effect on project performance. 

In one example, the contractor’s senior executives were aware that the project leader did not meet the A+ 

requirement, but they deferred taking action for two quarters, by which time the profit trend had turned 

negative. When interviewed about this, they acknowledged that they had found it difficult to accept that 

their initial choice of project leader had been unsuitable, or conceded that they had been over-optimistic 

about the ability of an A or A- leader to reverse a negative trend. Some argued that it would be better to 

coach and mentor an A or A- leader to improve their performance to A or A+, but this approach was not 

favoured. 

With regard to how the model should be implemented on a new project, there are two opinions. The first 

is that the most critical roles on the project delivery chart need to filled by A+ people during the bid 

phase. This enables the project team members to work together, the team member ratings be tested using 

the model, and any deficiencies to be rectified before the project even gets to the delivery phase. Another 

advantage of this approach is that since the project risk analysis is done during the bid phase, the people 

with the highest ratings on the model can be matched to the roles responsible for managing the areas of 

greatest risk. 

The second opinion is more pragmatic and recognises that availability constraints may mean that the 

targets may not be immediately achievable at the commencement of a new project. For example, the 

organisation may only have a limited number of A+ commercial managers who are all committed to 

existing projects. Although it is not an ideal solution, an A rating person can be assigned to the role as 

long as there is a plan in place to achieve the A+ rating before the next review. This could involve 

external recruitment, replacing the individual with an A+ person from another project about to finish, or 

restructuring the accountabilities of the role to provide a greater level of support from within the team. 

The performance of particularly the second and third level reports can be strongly influenced by the 

performance and management style of the project leader. For example, several instances were noted of a 

person being rated as A+ on one project and as A on a subsequent project, and vice versa. For this reason, 

the application of the A+ model is not a ‘set and forget’ exercise. Individual ratings can be affected from 

time to time by personal circumstances unrelated to the work environment, so some variance can be 

expected and this needs to be taken into account during the review. 
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Each project organisation chart needs to updated at least every quarter to capture staff turnover and 

changes in personal performance over the life of the project. The appropriate leaders must review the 

charts frequently and ensure that staff changes are made as necessary to meet the A+ model targets. 

Project managers should be the only people responsible for replacing staff or making changes to their 

organisation charts, because they are the best placed to structure and mould project teams to meet the 

team ratings. While human resources managers can provide advice and recruitment support, they ought 

not to be directly involved in project-level decisions. Replacing a project manager or project director is 

usually a decision taken at the executive level. 

Finally, as mentioned above, strict confidentiality must be maintained around not only the ratings 

assigned to people but also the workings of the model. In the projects discussed in this chapter, the 

colour-coded organisation charts were restricted to the executives and ratings were not disclosed to 

individuals. This freed the executives to make decisions purely on a ‘best for project’ basis. 

6.11 LIMITATIONS OF THE A+ MODEL 

Notwithstanding the success of the interventions based on the model results, it is not always possible to 

create an A+ team for every project. Many factors may contribute to this inability such as project 

location, timing, availability of resources, relationships, bureaucracy, organisational politics and so on. 

Although a maturity model has been established to select key people, instinct can still play an important 

role in personnel selection and team building. 

The model and its outputs need to remain confidential within the organisation. If the model is not kept 

confidential (at executive level) then the culture of the business could be negatively impacted. 

Many elements affect the success of a project. This is highlighted in the literature review in Chapter 2 and 

confirmed by the three projects examined in Section 6.7. While the A+ model is a powerful tool for 

managing a project, it should not be considered the only way to build a high performing team. 

Lastly, the success of the A+ model does not suggest that contractors fail to recruit capable leaders; it 

does show, however, that leaders’ performance ratings can change over time, individual performance 

reviews are often not linked to organisational reviews and tough decisions to replace underperforming 

people are often delayed by optimism bias, all of which have a detrimental effect on project outcomes. 

6.12 CONCLUSIONS 

Two convergent strands in this research led to the development of the A+ model. The first of these is the 

project delivery maturity model which was developed from the interviews with industry executives 

(Chapter 5 ). This model provided the theoretical framework for measuring developmental stages in 

project delivery and became the foundation for the project leadership maturity model in Section 6.4. The 
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project leadership maturity model is similar to the project delivery maturity model and provides real 

benchmarks for measuring individual performance in the construction industry. 

The second strand of research was prompted by the management approach advocated by Meg Whitman, 

the former President and CEO of eBay from 1998 to 2008. Her philosophy was that in order to reach the 

ambitious goals she had set for the organisation, it would be necessary for every employee to be an A+ 

person in terms of their skills, abilities and demonstrated performance. Instead of the conventional 

wisdom that an organisation needs a mix of A, B and C people depending on their roles and 

responsibilities, Whitman’s approach is based on attracting and retaining only star performers. 

Converting the maturity model into a practical management tool was the first step in creating the A+ 

model. The second step was to apply Whitman’s people philosophy to the model and test it on real 

projects. The third step was to collect the financial performance data from these projects and analyse the 

data to see if the model worked as predicted. Although the sample size was small (17 projects), the results 

showed that 70% of the projects on which the model was implemented met or exceeded their profit 

targets. 

The A+ model is unique and original, as is the way in which it was developed and tested. No other known 

research has tested such a model using live projects with access to real profitability data. Since the model 

does not rely on any methods or processes that are specific to Australia or the construction industry, its 

principles can be applied to other industries and internationally. 

There is scope for future research to improve and refine the A+ model. While the projects discussed in 

this chapter have provided a useful sample with which to test the model, there needs to be more testing on 

a larger sample of mega projects from start to finish. This will take quite an investment, given that most 

mega projects have a minimum three year timeframe, and the reviews will need to be carried out quarterly 

or at least half yearly. Such testing will be very worthwhile and can be expected to yield refinements that 

will improve the reliability and accuracy of the model. A larger data base of project results will provide 

greater confidence in the model’s predictions. Another possible area of investigation would be to study 

what happens after an underperforming leader has been replaced and how long it takes for a leadership 

change to have an effect on the financial results. 

The A+ model’s potential to turn around some of the negative financial forecasts for the mega projects 

expected to be delivered in Australia between 2017 and 2024 (Chapter 4 ) could be very significant for 

the industry.  
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CHAPTER 7  DISCUSSION 

7.1 INTRODUCTION 

This chapter brings the various strands of this research together and discusses the problem of financial 

failure by testing the key findings from the literature review (Chapter 2 ) against the results of the project 

data analysis and project summaries (Chapter 4 ) and the project leader interviews (Chapter 5 ). For ease 

of reference to the subject material, the discussion is structured along the lines of the literature review in 

Chapter 2. Interwoven with the discussion is a critique of the technical, operational and relationship 

factors that contribute to the financial failure of mega projects. 

One of the reasons such a critique is needed is that, despite the vast amount of effort that has been 

dedicated to studying the causes of financial failure on projects, caution needs to be exercised when 

reviewing some of the literature. Many studies and reports have been commissioned by government 

agencies such as the Productivity Commission and the Victorian Department of Treasury and Finance. 

While these organisations have led some very informative research, their findings reflect only their views 

as public sector clients of the industry. There is little in the way of published research from the 

contractor’s perspective; the public only hear about financial failures when they are reported in the press; 

and contractors are reluctant to discuss the lessons learned from projects in industry forums because they 

think they will lose intellectual property to their competitors. These factors have all contributed to a lack 

of understanding between contractors and clients. 

7.2 THE PROBLEM OF FINANCIAL FAILURE 

The data on the financial failure of mega projects is alarming. One clear finding from this research is that 

mega projects procured through PPP or design & construct models will fail to meet their tendered profit 

margin more often than not. 

The results presented in Chapter 4 indicate that on average, each mega project completed since 2000 has 

posted a loss of 16%. This suggests that each project destroys its original 9% profit margin plus a further 

deterioration of 7%. In dollar terms, this represents an average loss of $215m for every completed mega 

project (based on an average project size of $1.32b) since 2000. The actual individual project losses 

ranged from $2m to $1.5b. 

This problem is particularly pertinent to the Australian infrastructure industry, given the extent and 

magnitude of the financial losses that could affect the industry. Mega projects contribute approximately 

50% of a Tier 1 contractor's revenue and profit for any given year, therefore any change in their financial 

forecasts has a dramatic impact on corporate profitability. For example, in May 2012 the chairman of 

Leighton Holdings (now Cimic) reported at the company’s annual general meeting that a ‘deterioration in 

the financial performance of Airport Link and the Victorian Desalination Project was identified which 
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would take $254m before tax off our 2012 profit forecast’ (Leighton Holdings 2012). At that time, this 

amount was just the latest of several previous writedowns that had been announced over the preceding 12 

months. 

Approximately $40b of current mega projects that fit the criteria for this research are planned to be 

delivered between 2017 and 2024. The research suggests that contractors have lost $6b from their balance 

sheets since 2000. Based on an average 16% loss and a $40b project pipeline, corporate losses on mega 

projects will continue to be significant. The exact amount will depend on the performance of the 

contractors and what proportion of the $40b pipeline is delivered through the design & construct and PPP 

procurement models but, if current trends continue, corporate losses on these projects since 2000 could 

potentially reach $17b. 

If anything, it seems likely that the trend of losses will accelerate because the same tier of contractors are 

operating in the market, they are being managed by the same group of executives and they are being 

pressed by their clients to accept greater levels of project risk than ever before. As of mid-2017, the signs 

from current projects seem to confirm this. For example, a current stage of the Sydney Metro Northwest 

rail project has reportedly forecast a loss of $200m or 40% of its contract value, while a stage of the 

WestConnex project has forecast a loss of $100m or 20% of its contract value. 

While losses on mega projects have averaged 16%, some have reached as much as 43% of the final 

project revenue. In other words, a contractor delivering a $1b infrastructure project could potentially 

experience losses of $400m. A loss of this size, if not offset by an alternative profit stream, could 

seriously impair the solvency of the company. This is partly why the infrastructure construction industry 

has experienced a period of unprecedented changes in terms of restructuring and takeovers, as 

demonstrated by the disappearance of iconic Australian contractors such as Thiess (construction 

division), Abigroup and Baulderstone. The construction industry has also recently witnessed many 

examples of organisations 'recycling capital’ (a euphemism for selling off profitable parts of the business) 

to survive after projects have turned into financial disasters. As one of the project leaders interviewed for 

this research put it, ‘we are sending good contractors broke’. 

The data collected on project financial performance confirms that mega projects (>$500m) have a higher 

risk of financial failure than minor projects (<$500m). They also suggest that the amount of risk transfer 

in the procurement model has a negative effect on contract margins.  

It is clear that Tier 1 contractors are not keeping up with the technical and organisational problems posed 

by mega projects. An important aspect of this issue is the size of subcontracts that are created when a 

mega project is awarded. For example, a $2b project such as the new Royal Adelaide Hospital has several 

subcontracts for elements of the work, such as building services and the like, which are each over $100m 

in value. The problem in Australia is that the existing subcontractors are simply not large enough to take 

on a risk of that size and so they form joint ventures to take on the work, which adds further to the layers 

of complexity that surround mega projects. 
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7.3 CAUSES OF FINANCIAL FAILURE 

7.3.1 Market Competition and Consolidation 

There is a significant disconnect between client and contractor perceptions of how the Australian 

construction market operates, especially when clients are concerned about the costs of project delivery. 

While public sector clients may think that Tier 1 contractors make excessive profits from mega projects, 

their annual reports generally show net profits after tax of only 3–4% and there is ample media coverage 

of major losses on projects such as the Airport Link in Brisbane and the Victorian Desalination Project, 

which each lost $1.5b.  

Competition between Tier 1 contractors in the decade from 2005 to 2015 has had the effect of forcing 

consolidation in the market, which is another sign of declining rather than excessive profits. For example, 

three companies that were Tier 1 contractors in 2004 had disappeared from the market by 2017. During 

the same period, the market share of the two largest contracting groups in Australia, Cimic and Lend 

Lease, reached 75% of the overall infrastructure construction market and over 60% by value of major 

projects (Productivity Commission (2014). 

A widespread view exists in the public sector that the solution is to attract major international contractors 

to Australia, which will supposedly restore competition and cut the costs of building infrastructure. This 

view is politically motivated and therefore weak. Some international contractors have indeed been 

attracted to Australia, but have generally not been successful and some have closed their operations. 

Moreover, when it comes to wanting a ‘safe pair of hands’ to deliver mega projects, governments 

continue to prefer the same Australian Tier 1 contractors. 

Although governments may think that engaging with international contractors is the solution to their 

perception of a lessening competitive environment in Australia, they fail to understand (or care) that the 

local contractors are losing money and therefore they must either increase their pricing or go out of 

business, leading to an overall contraction of the industry. Introducing other international competitors into 

the marketplace will not make a difference. If the market continues to be dominated by the same 

contractors employing the same people, increases in contractors’ risk profiles suggest that there will be 

more financial failures, leading to further consolidation. 

7.3.2 Procurement Models 

7.3.2.1 Public Private Partnerships and Design & Construct Contracts 

The public sector in Australia has a preference for delivering mega projects using the PPP procurement 

model because the message from their advisors is that PPPs provide superior performance in both cost 

and time, and that the advantage of using a PPP increases with the size and complexity of projects. These 

advisors also argue that private sector participation brings improved efficiency. 
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In this context, ‘efficiency’ equates to lower costs for the government and greater losses for the 

contractor. The savings claimed by the public sector (15%, according to IPA [2007]) correlate very 

closely to the size of contractors’ losses (16%, based on the analysis in Chapter 4 ). The money saved is 

basically going directly from the contractor to the government; in other words, the government’s success 

is achieved at the contractor’s expense. Importantly, the majority of these cost savings are attributable to 

the transfer of risks from the client to the contractor. 

There is scant evidence that public sector clients analyse contractors’ costs when completing their tender 

evaluations. They and their advisors are therefore unaware how much contractors lose when they 

undertake mega projects under PPPs and design & construct contracts. The present research suggests that 

contractors have lost $6b from delivering mega projects since 2000. Assuming a 16% average loss and a 

$400b project pipeline from 2010 to 2020, contractors’ losses appear set to escalate. Assuming that 20% 

of these projects are mega projects and delivered through traditional procurement, then contractors’ 

combined losses will be in the region of $12.8b. 

Any slight 'improvement' to the procurement model has a significant effect on the final financial project 

result. That is, variations on the standard design & construct model such as early contractor involvement 

(ECI) (e.g. Lane Cove Tunnel), preferred status (e.g. Regional Rail Link Work Package E) or a two stage 

guaranteed maximum price (GMP) (e.g. Fiona Stanley Hospital) all make a difference. On these projects, 

the client participated longer during the tender phase, which removed some of the competitive 

environment and delayed some of the risk sharing. This in turn improved the financial outcome for the 

contractors involved. 

The continued use of PPPs for projects over $500m is likely to be a negative trend for the contracting 

sector unless the risk profile changes.  The simplest way for contractors to change the risk profile is to 

lobby for projects to be delivered using an alternative model to a PPP or design & construct contract. 

From a research viewpoint, the best advice that can be offered to a contractor planning to tender for a 

mega project would be that unless the procurement model is something other than a PPP or a design & 

construct contract, it would be prudent to avoid tendering altogether. The significance of this 

recommendation is that the contracting industry in Australia has clearly not developed the delivery skills 

to successfully deliver mega projects at their tendered margin. Therefore unbundling such works into 

projects of less than $500m is likely to produce greater competition with successful financial outcomes 

and a more sustainable industry. Projects in this range are small enough to be effectively managed by an 

experienced team, but large enough to be able to influence all stakeholders and to benefit from economies 

of scale. 

Another alternative that ought to be considered by the public sector is to use a PPP with an alliance 

agreement. This hybrid model would be worth testing and would certainly be welcomed by contractors. 
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7.3.2.2 Alliancing 

Although alliance projects were specifically excluded from the data collected for this study, the literature 

review and interviews yielded strong evidence for alliancing as a way of delivering highly complex and 

risky projects and achieving value for money. 

The time and cost performance of alliances is remarkably good by any standard and is almost the exact 

opposite of PPPs and design & construct contracts. One reason for this difference is the almost complete 

reversal of risk profile between the procurement models. The collaborative nature of alliancing also 

means that there is far more flexibility and effectiveness in coping with uncertainty than with other forms 

of procurement. The opposite is true when projects are delivered through PPPs and design & construct 

contracts. 

Unsurprisingly, contractors have shown a marked preference for alliancing and this appears to reflect the 

widespread understanding and practice of various relationship contracting approaches in Australia. One 

way of interpreting this is that Australian contractors want the client to part of the project team ‘in the 

tent’. This produces much better results for all participants, which is why alliancing has been so 

successful. 

7.3.3 Technical and Managerial Factors 

Although they are not the leading causes of financial failure, technical and managerial factors can have a 

significant influence on project outcomes. Of the many factors studied in this research, the following 

summarises the most important ones: 

7.3.3.1 Risk Allocation and Management 

The principle of ‘risks should be allocated to the party best able to manage them’ is generally held to 

generate the most efficient risk allocation, the lowest costs to the project and the greatest value for money 

for the client. The research undertaken for this study has demonstrated that governments and their 

advisors consistently ignore this principle and try to transfer as much risk as possible to contractors 

through PPPs and design & construct contracts. This is partly because governments are strongly 

motivated to achieve budget surety and partly because their legal and technical advisors promote an 

adversarial approach to contracting. 

Governments are very aware and proud of their risk transfer model and the benefits they achieve from it. 

While their continued emphasis on transferring more risks may benefit the public sector, it does 

continuing damage to the construction industry as projects become larger and private sector losses 

become increasingly unsustainable. 

This research suggests that contractors’ risk allowances need to increase from their current levels of 3–

5% to as much as 10–15% (as a starting point) until further experience exists in the Australian market or 
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clients’ transferred risk is significantly reduced. This would bring Australia into line with the UK, where 

the value of transferred risk on PPPs averages around 12% (Grimsey and Lewis 2005). Alternatively, the 

public sector needs to start taking the lead in developing a more collaborative approach to project 

procurement, because the competitive environment does not motivate contractors to develop such 

maturity. 

The benefits of developing collaborative project relationships have been recognised by the financiers of 

PPPs, and the next step would be for them to influence more equitable approaches to risk allocation and 

sharing. This is where the adoption of a hybrid PPP/alliance procurement model would be beneficial 

because both parties could equally manage the risk together for the best VFM results. Such a model 

would allow the government to use private funding in return for a shared and collaborative approach to 

delivery. Another option would be to create risk caps so that the financial consequences for the contractor 

could not exceed a certain level. 

Another approach that would manage both client and contractor risk more effectively is project 

packaging. This involves breaking up a mega project into smaller self-contained projects, with a view to 

distributing work across a larger number of contractors. This reduces the level of risk borne by any one 

contractor and promotes greater competition by Tier 2 construction companies. This research indicates 

that the optimal approach would be to ensure that mega projects are packaged into smaller contracts of 

preferably less than $500m in size. 

As noted in Section 7.3.2, if effective risk allocation cannot be achieved in future PPPs, contractors would 

be better off if they simply stopped bidding. While bid costs for mega projects remain high, increasing 

tender margins will do little more than cause the best qualified contractors to lose out to less capable ones 

due to undercutting prices. It will be a very costly way to prove a point. 

7.3.3.2 Project Resourcing 

Appropriate personnel resourcing is critical to project success. This includes identification and selection 

of a project team that has the requisite skills and the appointment of specialist advisors where required. It 

is crucial that the relevant skills reside in the client’s team. A good example is the way the Regional Rail 

Link Authority structured its team with an experienced blend of bureaucrats and operational staff. This 

example is in sharp contrast to the way SA Health selected its delivery team for the new Royal Adelaide 

Hospital from staff who had in most cases never delivered a greenfield hospital. 

7.3.3.3 Subcontracting 

Subcontract market conditions can have an impact on cost, time and labour productivity. In a buoyant 

economy, resource shortages at all levels of a project are inevitable. If head contractors resort to letting 

subcontracts to unproven and inexperienced firms, this can delay the project and require more 

engineering and procurement hours to manage it. 
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The availability of subcontractors becomes even more critical when the economic cycle moves upward, 

as it has in New South Wales and Victoria in 2017. Untested subcontractors can add significant risk to the 

financial success of mega projects. Even when the Australian market is stable, there is a continuing 

shortage of subcontractors that have the capacity to deliver large packages (for example structures and 

building services) on mega projects. 

7.3.3.4 Time Management 

Clients’ assumptions of delivery timelines are often highly optimistic, which places unnecessary pressure 

on contractors. The adverse consequences of late project commencement and unrealistic project timelines 

cascade through projects, creating a reactive project environment and reducing the time for leaders to 

properly plan, innovate and collaborate. When time is short, contractors are unable to develop improved 

methods and are forced to revert to conservative and traditional ways of construction. These problems 

become magnified down the supply chain as subcontractors are forced to do the same. 

Basically, government expertise in time management is no better (and frequently worse) than that of 

contractors when dealing with mega projects. One way to overcome this is to provide more contingency 

in the contract program. This allows sufficient time to select an A+ leader and source an experienced 

team, which reduces the contractor’s exposure to liquidated damages, minimises industrial relations 

pressures and provides more time to innovate through collaborative design. 

7.3.3.5 Cost Planning 

The key to improving the accuracy of cost planning is having senior engineering estimators with 

experience of complex projects of similar size, type and location and who therefore can allocate 

reasonable contingency amounts. The chief difficulty that contractors have in tendering for mega projects 

is determining what amount of contingency is appropriate and how to remain competitive, which supports 

the recommendation to select alternative procurement models. 

7.3.3.6 Collaboration 

Projects whose clients adopt a ‘hands-off’ approach to delivery have a high probability of failure. 

Conversely, projects where there is a common understanding of the project requirements and a 

willingness to resolve problems jointly allow the client and contractor to build a stronger commercial 

relationship as well as to mitigate the risks that arise from uncertainties in project delivery. Achieving this 

means that the client needs to be ‘in the tent’ with the contractor. Having intermediaries between the 

client and the contractor, such as the client-side project managers at the Melbourne Airport Terminal 4 

project who essentially frustrated the contractor’s efforts to secure cooperation, should be avoided if 

possible. 

The owner’s expectations and the experience of its project team on large projects have a significant 

impact on project performance. Effective project teamwork and communication are key factors in 
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influencing project outcomes. Getting qualified people into key positions and creating good team 

chemistry are important, as is the ability of the head contractor to integrate subcontractors into its 

planning and work methods. 

7.3.3.7 Governance 

Good project governance underpins project success. It translates into better control of costs, improved 

risk management and early identification of potential overruns, delays and other problems. Adequate 

governance requires independence between the executives responsible for project governance and the 

managers responsible for project delivery. 

7.3.3.8 Design 

Design is a common contributor to project failure. Designers consistently over-design. The consequences 

are increased costs associated with redesign, delays to the contract program and reduced engagement 

from the project teams. Similarly, project leaders often fail to consider the financial consequences of 

scope changes. A solution is to put in place a competent commercial team from the beginning of the 

project to monitor the cost of scope changes and provide advice to the design manager. 

7.3.3.9 Rework 

Fast-tracking of projects can significantly erode project performance, as demonstrated by the Brisbane 

Airport Link project which is an alarming example of how costs and delays can escalate out of control. 

Insufficient detailed engineering was done prior to construction starting and work packages were released 

before they were complete, which led to many engineering changes and errors that held up the work, 

reduced productivity, required significant rework and generated ripple effects leading to delay and 

disruption throughout the entire project supply chain. While some overlap of design and construction on 

mega projects is feasible and indeed desirable, rework needs to be strictly controlled within a contingency 

allowance. 

7.3.3.10 Industrial Relations 

Industrial relations disputes are higher in the construction industry than in most other industries and have 

the potential to contribute to contractors’ losses on mega projects. Knowing that head contractors risk 

substantial liquidated damages as a result of delays, unions routinely use the commercial risk faced by 

contractors as a lever to secure benefits for their members. Building in program float, as referred to 

above, can alleviate some of the pressures and risks associated with industrial relations. 

7.3.3.11 Knowledge Transfer Between Projects 

It is very difficult for contractors to share lessons on financial failures. They have no wish to reveal 

sensitive information that could reflect poorly on their competency or their stock market valuations, and 

see no commercial advantage in doing so. This explains why the contractor’s perspective is found so 
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infrequently in the literature on project performance. However, lessons learned from previous projects 

can be very helpful in improving processes. This openness and honesty can be difficult, but it is clearly 

invaluable in ensuring continuous improvement in planning and delivery. 

7.3.4 People and Leadership 

The qualitative aspects of human psychology are just as relevant as technical factors when studying the 

causes of mega project failure. This research suggests that although the technical and material aspects of a 

project can and do reduce project profitability, losses through human behaviours are very significant. 

Contrary to conventional wisdom, complex projects seem to require leaders with a ‘cowboy’ type 

approach. Such leaders discard a significant amount of the prescriptive processes that exist in 

construction projects and introduce experimentation and curiosity. This is in sharp contrast to the 

conventional belief that complex projects are made up of numerous simple tasks and therefore can be 

strategically reconfigured into a series of manageable portions. In other words, a complex project is still 

complex, regardless of how a leader tries to break it up and simplify it. The difficulty of the tasks should 

not be underestimated, nor should the set of skills needed to manage them. 

Because outcomes are unpredictable in a complex context, leaders need to focus on creating an 

environment from which good things can emerge, rather than trying to bring about predetermined results 

and possibly missing opportunities that arise unexpectedly. The ability of a high performing leader to 

manage uncertainty and ambiguity across a large range of situations and relationships is also a selection 

criterion in the A+ model described in Chapter 6. Perhaps one of the reasons why A+ leaders are 

successful is that they intuitively consider all of the opportunities in a complex project as well as the 

risks, and concentrate their efforts on the opportunities which then neutralise the risks. 

Collaborative working relationships are enhanced when the members of the team have a collective 

understanding of each other’s strengths and weaknesses. The longer they interact with others, the more 

they build trust and reliability. For example, an A+ leader not only chooses the best individual team 

members, but also forms the most optimal project team based on previous individual performance and 

working relationships, including an estimation of potential compatibilities and synergies in the new 

project scenario. The tendency for leaders to bring their best people with them as they move from one 

project to another can be advantageous, but it also recycles the same people through the industry, which 

can lead to stagnation and a lack of new ideas. 

A philosophy for success is to communicate all truths, however unpalatable, when it comes to the 

financial health of a project. Although it is difficult to quantify their impact, ego and optimism bias 

appear to have an impact on the ability of project directors to declare problems early enough to reverse 

negative trends. When a downward spiral occurs on a project, the mindset of staff is difficult to change. 

The solution often requires major changes to the management team, organisational structure and project 

controls. A leader must be bold to make these difficult but necessary decisions. 
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7.3.5 Optimism Bias 

This research supports the conclusion that while optimism bias is an observable phenomenon and has a 

significant influence on the accuracy of forecasting in the planning and pre-procurement phases of mega 

projects, it cannot be proven to be a principal cause of their financial failure. 

Regardless of the level of influence of optimism bias, it is known that project leaders are prone to 

understating the overall probability of financial failure and continuing to repeat errors of judgement in 

project delivery. The high failure rate of mega projects can be viewed as being the unavoidable outcome 

of leaders taking rational risks in uncertain situations. That is, they know and accept the odds because the 

gains from a few successes will outweigh the losses from many failures (Lovallo and Kahnemann 2003). 

This is an attractive argument from the perspective of project leaders, because it effectively relieves them 

of blame for failed projects. 

In the private sector, there is considerable professional status to be gained from delivering a mega project. 

The glamour and prestige are difficult for contractors and consultants to resist. The fact that they want so 

desperately to win such projects plays on their minds through optimism bias. Executives believe that if 

they can win and deliver mega projects, it will elevate their businesses to the highest level in the industry. 

This can be quite dangerous as it obscures rational thinking and proper analysis of commercial risks and 

returns. 

In many cases, the accountability model of Tier 1 contractors allows executive decision makers to avoid 

any career consequences when mega projects fail. The actual results including the cost of rectifying 

defects may not be known until years after the completion of the project and by then there are plenty of 

technical issues or other people to blame for failure. 

Compounding the problem is the tendency for leaders to attach importance to stretch targets on mega 

projects. While this is intended to increase team motivation, it can also encourage leaders to skew their 

forecasts toward unrealistic outcomes. When these forecasts become the basis for remuneration and 

bonuses, the practice can push employees to behave in dangerously risky ways. The culture of the 

construction industry also discourages pessimism, which is often perceived as incompatible with good 

leadership. When pessimistic or realistic opinions are suppressed and optimistic ones rewarded, critical 

thinking is impaired. 

Another reason why optimism bias is potentially dangerous on mega projects is that it delays the process 

of identifying and communicating problems. This can be particularly dangerous on any project as there is 

less opportunity to make corrections. Hence it is why the A+ model involves a performance review every 

quarter. 
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7.4 THE A+ MODEL 

All mega projects are complex and require a different style of leader. The design of teams, experience of 

people, structure of system controls and the project governance must be challenged as the infrastructure 

industry enters an era of large scale mega projects. As a minimum, mega projects require the following 

skill sets and roles within the team to improve financial outcomes. These areas are known as 'hard roles’ 

and have direct relationships to profitability: 

• Leadership 

• Commercial 

• Finance 

• Planning 

• Operational 

• Design management. 

These roles are in contrast to 'soft' roles such as safety, human resources, environment, community and 

stakeholder management. 

As noted previously, the technical causes of financial failure have been extensively studied in the 

literature. However, to date the industry has lacked a practical model that captures the process of 

building, skilling and motivating a team to deliver financial success. 

The A+ model developed as part of this research endeavours to provide a solution to the problem of 

financial failure. It is based directly on the learnings from the literature, case studies and interviews with 

the project leaders who participated in this research. The literature review has identified a range of 

technical factors that contribute to project financial outcomes, the case studies have demonstrated how 

these factors work on real projects, and the interviews have helped to define the qualities of successful 

leaders and understand how they build teams that can achieve financial success. 

The A+ model was designed in 2011 and tested on 17 projects ranging from $10m to $1b over a five-year 

period from 2011 to 2015 inclusive. The correlation between the model outputs and the financial 

outcomes from these projects provides validation that it can be used to structure and maintain teams that 

will deliver outstanding performance against all key result areas on a project, not just financial 

performance. During the testing of the model, non-cost improvements were observed in the form of 

reduced sick leave, reduced lost time injuries, closer client engagement and better stakeholder 

engagement. Its scalability has been demonstrated by the diversity of sizes and types of projects that were 

used for testing. 

The purpose of selecting an A+ project team is therefore to create a group of people that have all the skills 

required to deal with the technical factors that may cause financial failure. Similarly, an A+ leader is not 

just a person who can manage such a team, but is also someone who knows the things that can go wrong 

on a project and how to overcome them. For example, if a negative financial trend is due to a technical 
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problem such a flawed program, an A+ leader has a greater ability to identify the issue and rectify it; for 

example, by engaging an A+ programmer to recast the program. Therefore, while a problem affecting a 

project may appear to be purely technical, the solution is really a people solution. 

The selection and monitoring of teams is the therefore the key to unlocking mega project delivery, with 

the leader offering the highest and immediate benefit to project performance. One of the characteristics of 

A+ leaders is that they consistently experiment, throw away the templates and confront everyone and 

everything. Because outcomes are unpredictable in a complex context, leaders need to focus on creating 

an environment from which good things can emerge, rather than trying to bring about predetermined 

results and possibly missing opportunities that arise unexpectedly. 

7.5 CONCLUSIONS 

If the trend of losses on mega projects observed between 2000 and 2015 continues up until 2020, the 

average project loss could reach 28%. Based on an average mega project value of $1.8b, this would 

represent a loss of almost $500m on each project. Although the A+ model is in an early stage of 

development, the results of this research suggest that implementation of the model across the whole $40b 

pipeline of projects could result in an improvement from 14% (current levels) of projects achieving a 

minimum of their tendered profit to at least 70% of projects meeting or exceeding their tendered profit, 

with other non-cost benefits accruing as well. 

7.5.1 Top Five Factors 

Although contractors’ lessons learned are rarely shared externally due to their market confidentiality and 

sensitivity, the research undertaken for this thesis suggests that the five most influential factors that 

contribute to financial failure are as follows: 

• Team selection (refer to Section 7.3.4). 

• Insufficient risk allocation during the tender phase (frequently the result of optimism bias). The 

research suggests that contractors need to increase their tender contingency from the current 3–5% to 

7–9%. That is, an average increase of 4% to 'test' and still remain competitive. 

• Delivery risks, including but not limited to latent conditions, inclement weather (Peninsula Link), 

industrial relations (Victorian Desalination Project), escalation (Victorian Desalination Project), 

commercial experience (Sapphire to Woolgoolga Upgrade), legal terms and conditions (new Royal 

Adelaide Hospital), cost planning (Airport Link), design creep (Airport Link), contaminated material 

(new Royal Adelaide Hospital). 

• Client/contractor relationship. This relates to the willingness of the client to be personally involved 

enough to empower the contracting team and negotiate collaboratively. 

• Poor project governance and the lack of clear accountability models. This relates to financial acumen, 

adequate systems, authority limits, reward structures, auditing, corporate awareness and the like. 
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While all these technical factors are all very different from each other, they are all predictable in the sense 

that they are known problems that have occurred on previous projects. If they can be predicted, they can 

also be managed. To manage them requires people, and this is why the A+ model of team selection is the 

most important product of this research. 

7.5.2 Recommendations for Government 

The public sector in Australia has undertaken a substantial amount of research to determine the most 

appropriate way to engage the private sector in large infrastructure works. The resulting policies and 

guidance, particularly those developed by the Victorian Department of Treasury and Finance, have been 

recognised internationally as leading the debate on how to procure mega projects. 

Until now, the study of the outcomes of government procurement policies has focused almost exclusively 

on the benefits to government, including risk transfer, service delivery, whole of life costs, innovation and 

cost certainty. This study has looked at the same issues from the contractor’s perspective and 

demonstrated that such policies now risk inflicting considerable damage on the construction industry as 

projects become larger and private sector losses become increasingly unsustainable. 

In order to restore balance in risk sharing between clients and contractors in the delivery of major 

infrastructure, governments and their treasury departments need to: 

• Adopt fairer and more equitable approaches to risk transfer and sharing 

• Develop procurement policies that maximise collaboration between project participants, which has the 

potential to achieve efficiency and innovation to underpin value for money for governments and 

communities alike 

• Reduce the complexity of bidding processes and post-award changes in scope that create overruns in 

the cost and time required to build public infrastructure 

• Improve the transparency of processes used to assess and evaluate tenders. 

Finally, it should be noted that the benefits of restoring the profitability of mega projects will not simply 

flow to shareholders and investors; they will also restore stability to the industry, create better 

relationships between clients and contractors, reduce the level of contract disputation and litigation, 

improve the quality of the products delivered, expand employment in the infrastructure sector and allow 

contractors to invest more in technology and training. 
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CHAPTER 8  CONCLUSIONS AND DIRECTIONS FOR FUTURE 

RESEARCH 

8.1 INTRODUCTION 

This research set out to ‘unlock the key to mega project delivery’; that is, to discover a new way of 

improving the financial performance of mega projects. In doing so, the research tested the hypothesis that 

the risk of financial failure when delivering mega projects in Australia will increase as projects become 

larger and more complex, and that this risk can be significantly reduced if each role on a project is filled 

by the best person for the job at every stage of the project's life cycle. 

The research achieved its aim by developing and testing a new and original model of personnel selection 

that measures and monitors the performance of people working on a project in a holistic way. The model, 

known as the ‘A+ model’, was developed and tested on a series of infrastructure projects ranging over a 

period of five years. The model is designed to provide a set of tools that executives can use to select 

project leaders and build project teams that have the skills, knowledge and culture to eliminate or at least 

minimise the technical causes of financial failure. The correlation between the model outputs and the 

financial outcomes from the projects studied provides confidence that it can be used to structure and 

maintain teams that will deliver outstanding performance against all key result areas on a project, not just 

financial performance. 

The model is robust, simple to use and can be successfully applied to a diversity of project locations, 

types and sizes, ranging from $10m to over $500m in value across the road, rail, social and water 

infrastructure sectors. The results achieved by the model are exceptional and clearly provide a theoretical 

and practical basis for ‘unlocking the key to mega project delivery’. 

The research has also made significant contributions to the body of knowledge on the causes and effects 

of financial failure on mega projects by: 

• Determining the profitability of mega projects using contractors’ actual financial data (Chapter 4 ) 

• Demonstrating that leadership is a dominating factor in project performance (Chapter 5 ) 

• Trialling and testing the A+ model for the first time (Chapter 6 ). 

All of this work is grounded in real, contemporary data obtained from previously unpublished sources and 

personal conversations with construction industry executives. 

In regard to future project procurement, the outcomes of the research will be useful to government and 

regulatory authorities in deciding where to focus their efforts and reforms, particularly as they relate to 

the impact of procurement and risk transfer on contractors’ costs and profitability. 
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The specific outcomes of the research are addressed in more detail on the following pages. 

8.2 RESEARCH OUTCOMES 

The following is an explanation of the outcomes achieved by this research, referenced to the specific 

objectives and research question defined in Chapter 1. 

Research Question: The Australian infrastructure market is increasingly using megaprojects as 

well as PPPs and D&C delivery methods on such projects; contractor financial performance in 

these settings is alarmingly poor. Hence, sustainment of a healthy set of domestic contractors 

requires changes in the market; aside from shifts in client policies and practices, what can 

contractors do to improve their performance? 

This research has identified which social and technical factors may influence project performance and 

developed a model to select organisational personnel best suited for project leadership roles.  

Objective 1: Research both Australian and international literature sources to identify trends and 

shortcomings in relation to mega project failure. 

An initial literature review identified over 1,000 published and unpublished sources relevant to this 

research. The final review presented in Chapter 2 draws on over 250 of these sources to analyse why and 

how mega projects fail. Information on projects delivered through PPP, design & construct and alliance 

contracts was studied in greater detail because these are the predominant forms of procurement for mega 

projects in Australia. The review examined data related to a wide diversity of contributing factors and 

provided a balance of both Australian and international sources to maximise the utility of the research. 

Gaps in the literature were identified, which provided the focus for subsequent stages of the research. 

Objective 2: Ensure that the research is focused on industry sectors that significantly impact the 

broader economic environment 

From a preliminary project survey of over 250 Australian projects, the focus of the research was restricted 

to projects valued at over $500m in the road, rail, water and social infrastructure sectors, and procured 

under PPP and design & construct contracts since 2000. Given that the pipeline of future infrastructure 

projects in Australia is valued at over $80b and the sample of projects analysed in Chapter 4 is worth 

$37b, it is clear that the results of this research are not only relevant to the infrastructure sector, but also 

have the potential to realise significant benefits for all participants in the construction industry. Mega 

projects contribute approximately 50% of the Tier 1 contractors’ revenue and profit for any given year, 

therefore any change in their financial forecasts has a dramatic impact on corporate profitability. 
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Objective 3: Expand the current body of knowledge to reflect the contractor’s perspective as 

opposed to that of clients 

One of the findings revealed by the literature review was that the contractor’s perspective is not well 

represented in the literature. There is no doubt that the access this research has had to chief executives 

and other senior leaders in the Australian construction industry provides a rare insight and has broken 

new ground. Capturing sensitive and confidential information on project profitability and the lessons 

learned from delivering mega projects (presented in Chapters 4 and 5) has enabled the research to develop 

maturity models and personnel selection tools that have significant potential to improve outcomes and 

deliver better projects. 

Objective 4: Review trends in the construction industry that have resulted in significant 

consolidation of Tier 1 contractors since 2000 

Between 1993 and 2011, the number of Tier 1 construction companies in Australia fell from eight to three 

through mergers and acquisitions, as described in Chapter 2. This is a remarkable occurrence and it has 

not happened by chance; nor, contrary to the public statements of the companies concerned, is it a natural 

'recycling of assets'. Financial failures are real and are having a significant impact on the sustainability of 

the Australian construction industry. This will become even more evident now that the order books of the 

remaining Tier 1 contractors are less diversified in project size. They have so many eggs in the mega 

project basket. What the industry will look like in the future and what impact will this have on the 

competitive landscape if these trends continue are important questions addressed by this research. 

Objective 5: Consider the typical procurement models available for delivering mega projects and 

investigate those where financial failures generally occur 

Apart from alliancing, PPPs and design & construct contracts are the public sector’s preferred models of 

procurement for mega projects in Australia. Within the project sample, the financial performance of PPP 

projects (an average loss to the contractor of 19%) was worse than that of design & construct contracts 

(an average loss of 11%). When the costs of delays and resolving claims are taken into account, it can be 

concluded beyond doubt that both PPP and design & construct procurement models do not deliver the 

best results for either clients or contractors. In fact, the results from these models are the opposite of those 

achieved by alliances. Although managing contractor projects did not form part of the core research, they 

also appear to deliver better financial results because they provide a more equitable approach to risk 

allocation. 

Objective 6: Investigate the trends in risk transfer from client to contractor and how this affects the 

sustainability of Australian Tier 1 contractors 

Both PPPs and design & construct projects record a higher rate of financial failure for the contractor than 

any other form of procurement, as noted above. One of the reasons why this is so is that these models 

transfer high levels of risk from the client to the contractor. The common saying that ‘risk should be 
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borne by the party best positioned to manage it’ is nothing more than an attempt by clients (especially 

governments) to justify their desire to relieve themselves of as much risk as possible and to keep 

contractors at arm’s length from the stakeholders who could actually contribute to project success. This is 

not a sustainable way for the construction industry to operate. 

Objective 7: Through the collection of sensitive and confidential project results, calculate the actual 

final profitability of selected mega projects delivered in Australia since 2000 

A clear finding from this research is that most mega projects fail to meet their tendered profit margins. 

The results presented in Chapter 4 indicate that on average, each mega project completed since 2000 has 

posted a loss of 16%. This suggests that each project destroys its original 9% profit margin plus a further 

deterioration of 7%. In dollar terms, this represents an average loss of $215m for every completed mega 

project, which equates to a cumulative loss of $6b from contractors’ balance sheets since 2000. Given that 

the small number of Tier 1 contractors who win and deliver these projects do so with leaders drawn from 

a talent pool that rotates between employers, there is no reason why this is going to change. If current 

trends continue unchecked, corporate losses on mega projects since 2000 could potentially reach $17b 

(Chapter 4 ). 

Objective 8: Utilising a selective case study approach, investigate and document the key lessons 

learned from delivering Australia's largest infrastructure projects 

A common thread observed in the projects documented in Chapter 4 is the issue of unmanageable risk 

transfer, which appears to be secondary only to people as the major cause of financial failure. 

Collaborative procurement models such as two-stage managing contractor contracts seem to perform 

significantly better than traditional procurement. Another outcome of the research is that although all 

mega projects are subcontracted to some degree, a greater degree of self-performance is more successful 

for head contractors than the practice of letting large subcontracts, especially for road and rail projects. 

Objective 9: Interview leaders with direct profit and loss accountability on Australia's largest 

infrastructure projects to ascertain the key factors that contribute to project success or failure 

The interviews with project executives and leaders in Chapter 5 provided valuable perspectives into mega 

project failure. The information gathered from this part of the research is obviously subjective, but proved 

to be extremely insightful when considering the decision making environment for project leaders. When 

taken in context with the project data and project summaries presented in Chapter 4, the results of the 

interviews confirmed that people and leadership are indeed highly significant factors in the success or 

failure of mega projects. 
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Objective 10: Test the technical, commercial and behavioural elements of mega project delivery 

and how the outcomes can impact the financial performance of project delivery 

Technical factors such as cost management, time management, design, industrial relations and legal 

issues have been shown to have some influence on project performance, but there was no compelling 

evidence from the literature that contractors lack the skills to manage these factors (Chapter 2). The 

conversations, focus groups and interviews with leaders who have clear profit and loss accountability for 

projects have overwhelmingly focused attention on people, teams and leadership. While respecting and 

acknowledging the body of work undertaken by other researchers, the direction and the testing 

undertaken by this research has established a connection between success and the process of selecting, 

promoting and terminating people. 

Objective 11: Develop and test a model on live projects that significantly increases the likelihood of 

financial success when delivering infrastructure projects 

The research has created a maturity model (Chapter 5 ) and selection criteria (Chapter 6 ) that can be used 

to measure the suitability of project leaders and team members for their respective roles. In addition, 

criteria have been developed to help monitor their performance on a quarterly basis. As shown in 

Chapter 6, the A+ model has been proven on 17 live projects over a five-year period and has produced 

some exceptional results. It offers a new way of promoting outstanding team and individual performance, 

which in turn enhances the ability of the whole team to achieve its goals. Its positive influence is 

demonstrable across the whole project team and beyond, with a motivated workforce and a positive 

impact on clients, stakeholders and the community. 

Objective 12: Develop research that can be used broadly across a range of market sectors and not 

contained simply to mega projects delivered in Australia 

The A+ model’s potential to turn around some of the negative financial forecasts for the mega projects 

that will be delivered in Australia from 2017 onwards (Chapter 4 ) could be very significant for the 

industry. While the model requires more testing on larger projects, it is grounded in real data and there is 

no reason why its results cannot be replicated by practitioners in the industry. The A+ model can also be 

transferred internationally, across different infrastructure sectors and with varying project values. There is 

no doubt that this model unlocks the key to mega project delivery. 

8.3 DIRECTIONS FOR FUTURE RESEARCH 

There is scope for future research to improve and refine the A+ model. While the projects discussed in 

this research have provided a useful sample with which to validate the model, there needs to be more 

testing on a larger sample of mega projects from start to finish. This will take a significant investment, 

given that most mega projects have a minimum three year timeframe, and the reviews will need to be 

carried out quarterly or at least half yearly. Such testing will be very worthwhile and can be expected to 
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yield refinements that will improve the reliability and accuracy of the model. A larger data base of project 

results will provide greater confidence in the model’s predictions. Another possible area of investigation 

will be to study the time factors associated with implementation, for example what happens after an 

underperforming leader has been replaced and how long it takes for a leadership change to have an effect 

on the financial results. 
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Failure of Major Infrastructure Projects:  
An Operational Perspective 

Peter Ryan1 and Colin Duffield2 

 

Synopsis: Major projects, generally considered as having a value of greater than $500 million, are prevalent in today's 
developing society. However, due to their size and nature, many factors can contribute to their risk and potential failure. 
Apart from the size of major projects, the complex issues of managing such projects throughout the entire project's 
lifecycle, and the multifaceted impact on the public benefit, are frequently used to define major projects success 
(Altshuler and Luberoff 2003). 

Either arising from a specific need or as a stimulus during economic crisis, major projects have been playing a very 
important role in any economy. With the increase of investment complexity and the need to upgrade systems that are 
non-existent, overused, outdated or inefficient, major projects have become necessary and the norm in the 21st century 
(Flyvbjerg et al. 2009). 

Anecdotal evidence indicates unsatisfactory outcomes are frequently observed on major projects. It is not uncommon 
for major projects to experience large cost overruns, and in some cases final costs are double the initial value of the 
project (Flyvbjerg et al. 2002; MacDonald 2002; Flyvbjerg et al. 2004; Fayek et al. 2006; Flyvbjerg 2008). Apart from 
the traditional measurements of project success, being unable to deliver the promised intangible value and a shortfall of 
benefits at early stages always hamper the performance of major projects, which in turn results in considerable amount 
of unrealised benefits for both clients and contractors (Westhuizen 2007; Agovino 2008; Priemus 2010; Webber 2012). 

The definitions and reasons for the failure of major projects have been discussed and investigated for as long as 
major projects have existed (Morris and Gorge 1987; Flyvbjerg et al. 2003; Jergeas and Ruwanpura 2010). However an 
interesting phenomenon still exists: there are more future major projects being planned with the same ill-defined 
performance strategy and measures. This phenomenon reflects the insufficient understanding of the reasons leading to 
the failure of major projects, which is fundamental to the survival of all parties involved (Flyvbjerg 2007). 

To contribute to the existing knowledge of the leadership and successful delivery of major projects, this paper aims 
at investigating the main reasons of major projects' shortfall from an industry based experience perspective and 
providing Australian construction participants with robust solutions to the current deficiencies and guidance for 
successful project delivery. 

A combination of a scientific approach and the unique experience and background possessed by the applicant has 
enabled this research to bridge the current gaps in the understanding of why past and current projects are failing. A 
multidimensional performance measurement approach has been adopted to capture the tangible and intangible attributes 
(including size, complexity, structure, leadership, psychological optimism bias, strategic misrepresentation, legal 
framework and hidden risks) based on the first hand data to be collected from recent major projects. 

The outcomes from this research will provide significant benefit to a contractors’ strategy and management 
behaviour in planning, procuring, delivering and maintaining major projects, and will also reveal a potential for change 
to the culture and strategy of major project management. This state of the art study will also provide investors in major 
projects with solutions to maximise the assessment and selection of investments on major projects. 

 
1. Introduction 

1.1. Background 

The Tier 1 contractors operating in the Australian 
marketplace have consistently failed to deliver their 
tendered financial targets on major infrastructure 
projects. Although these organisations have theoretically 
developed clear expertise in delivery, employed the best 
leaders, remunerated at the upper end, been governed by 

1Ph.D. Candidate – The University of Melbourne, M.Pro.Man. 
(Eng), B.Eng. (Civil), B.Bus. (Man), FIEAust., CPEng., FAICD., 
Hon.F.UniMelb 

2Associate Professor – The University of Melbourne, Ph.D, 
M.Eng.Sc., B.E.(Hons.), FIEAust., CPEng., CPPD 

executive high profile Boards and developed infallible 
systems, the results on major projects continue to erode 
shareholder value. Perhaps the most surprising statistic is 
that such failures are generally 'internalised' to avoid 
negative impact from the media, stock exchange (if 
publicly listed) and their shareholders. To be clear, 
contractors operating in this environment have 
developed a culture of promoting successes rather than 
failures. This in turn means that lessons learnt are held 
closely by the senior project leaders and are generally 
not openly distributed internally. Intellectual property 
associated with such learnings would rarely be shared 
externally to benefit the competitor marketplace. 
Another significant reality check is that project financial 
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Figure 1: Value of largest project in Australia, 1990–2014 

information is extremely sensitive and confidential in 
nature. 

The focus of this paper is to concentrate on trends that 
significantly influence the results on major infrastructure 
projects completed in Australia within the past fifteen 
years. This period of time has real relevance given the 
changes to individual project values (see Figure 1 above) 
and complexity during this modern era. The Australian 
marketplace has experienced a considerable infrastruc-
ture boom of major projects during this time yet has not 
capitalised financially when compared to delivering 
contracts in their traditional 'sweet spot' dollar range. 

1.1.1. What is a Major Infrastructure Project 

The term 'Major' is used to describe projects of value 
greater than $500m. This value is defined as the final 
accounted revenue on the successful contractor's balance 
sheet. It is the sum of direct costs, overheads and profit 
at the completion of delivering works. 

Projects of this value are generally awarded to Tier 1 
contractors which are (for the purpose of this research) 
those with annual average revenues greater than $1b. 

Infrastructure projects are those related to both the 
civil, building and rail construction markets. Examples 
include roads, bridges, tunnels, bulk earthworks, air-
ports, rail, ports, buildings and water infrastructure 
works. 

1.1.2. Failure versus Success 

Other than safety, the key indicator of project success 
(from a contractor's perspective) is profit. It is for this 
reason alone that this research examines both the 
planning and delivery trends that influence the financial 
outcome of infrastructure projects. 

1.1.3. The value of an 'Operational Perspective' 

The difficulty in obtaining real time operational results 
from past and current major infrastructure projects is 
largely due to the sensitivity and confidential nature of 
the data. This challenge creates a substantial gap in the 
current published literature. 

The author of this paper holds an executive position in 
one of Australia's largest and experienced Tier 1 
contractors. The combination of personal industry 
experience is supported by an interview based research 
methodology involving the unquestionable commitment 
and openness of senior industry leaders. 

For this paper to be interesting, meaningful and fresh, 
the search for transparent operational data was the 
essential element for research integrity. 

1.2. Hypothesis 

Contractors operating in the Australian marketplace have 
consistently failed to deliver their tendered financial 
targets on major infrastructure projects. Despite 
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investing in huge bid costs, key personnel, risk 
identification systems and structured governance 
controls, the infrastructure contracting industry has 
produced disastrous financial outcomes. Although 
lessons learnt are documented and distributed internally 
within the operating entities, financial failure on major 
projects is repeated time and time again. 

The confidentiality that surrounds the collection of 
transparent data has up until now, been a significant gap 
in the published literature and therefore limits the 
learnings available to the infrastructure industry. This 
research provides major infrastructure contractors with 
the substantiation that will significantly reduce the 
possibility of financial failure when delivering future 
infrastructure projects. 

1.3. Aim and Objectives 

The ultimate objective of this paper is to reduce the 
likelihood of financial failure on major infrastructure 
projects. 

This objective is achieved through the development of 
a concise set of leanings that can assist executives, 
operational managers and project directors when 
planning the commencement of a major infrastructure 
contract. 

The aims of this research are: 

 Keep the objective 'real'. That is, ensure that the 
research is current and is operational in context; 
Develop a case study learning approach to provide a 
platform for data analysis and interpretation; Ensure 
that at all times the research maintains integrity 
through transparent data collection methods; 

 Explore both successful and failed infrastructure 
projects. The intention is to capture those trends that 
could contribute to the final financial result whether 
that be positive or negative; 

 Utilise the lessons learnt from Tier 1 contractors that 
have delivered major projects in the past fifteen years; 

 Given the confidentiality and sensitivity surrounding 
major project results, ensure that industry 
conversations involve senior executives from both 
contractor and client perspectives; 

 Investigate the legal frameworks surrounding major 
infrastructure contracts and their impact on financial 
failure; 

 Challenge concepts around 'optimism bias' and the 
'messiah complex'. Test how mindfulness affects 
decision making in complex environments such as the 
delivery of major contracts; 

 Model the responses from numerous interviews, 
questionnaires and workshops to develop the trends 
associated with financial failure. 

1.4. Significance of the Research 

The research is particularly pertinent to the Australian 
infrastructure industry given the extent and magnitude of 
potential financial losses. Major projects contribute 
approximately 50% of a Tier 1's revenue and profit for 
any given year and therefore any change in forecast has 
dramatic effects on their bottom line. 

It is not uncommon for major project losses to exceed 
20% of the final project revenue. Expanding on this 
scenario, a contractor delivering a $1b infrastructure 
project could experience losses of $200m. Such an 
impact, if not neutralised by an alternative profit stream, 
could influence the solvency of the operating entity. 

The infrastructure industry has recently witnessed 
many examples of organisations 'recycling capital’ 
(selling off profitable parts of the business) to survive 
the onslaught of unplanned financial disasters. 

Projects that fail to achieve their targeted financial 
result can have the following impacts on industry:  

 Fewer Tier 1 contractors available in the marketplace 
willing to tender on major infrastructure projects. This 
in turn changes the competitive environment; 

 Perceived changes to the inherent risk profile could 
correspond to higher pricing strategies; 

 A typical Tier 1 Australian infrastructure contractor 
employs a minimum of 10,000 direct and indirect 
(subcontractors) people on their projects. In addition 
to these human resources, numerous suppliers and 
consultants are required to deliver each project. 
Bankruptcy of the principal contractor can cause a 
domino effect on the supply chain; 

 The client could be left without a contractor to 
complete the original scope of works if bankruptcy 
occurred mid-contract. Program, quality and budget 
pressures would generally be outcomes of such 
changes to the head contractor; 

 Shareholder returns are negatively affected; 
 Staff on financially stressed major projects often 

experience fatigue, depression and poor work/life 
balance; 

 Focus on project safety can also be impacted. 

2. Methodology 

2.1. Research Methodology 

The research methodology adopted was focused to meet 
the objectives and aims of this paper. That is, reduce the 
likelihood of financial failure on major infrastructure 
projects. To maximise the value of this research, a 
considered and balanced approach was shared between 
the current literature, industry interviews and the 
operational learnings. 
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2.1.1. Literature Review 

The literature review identified a very thorough 
backdrop to support the work related to this paper. 

The question of why and how projects fail has been a 
topic of much interest and debate over time. In an 
attempt to capture and broaden the results from existing 
studies, a matrix model was developed to strategically 
map the research. 

2.1.2. Lessons Learnt 

The case study approach examined the actual results and 
learnings from the major infrastructure projects delivered 
in Australia over the past fifteen years. As mentioned 
previously in this paper, such information is extremely 
confidential and therefore offers this research a unique 
insight into the current perspectives of the contracting 
industry. 

2.1.3. Interviews and Workshops 

The interviews and workshops allowed the research to 
challenge what's already been published with the real life 
project outcomes (case studies). 

This part of the methodology created an opportunity 
to collect information from leaders involved in all stages 
of a project's life cycle. Although the research was 
concentrating on major project failure from a contractor's 
perspective, executives from government and the client's 
side were also interviewed to ensure both experiences 
contributed to this topic. The leaders chosen as offering 
the most relevance to this research were project 
managers, project directors, operational managers, gen-
eral managers, executive general managers, managing 
directors, chief executive officers, bureaucrats, state and 
federal ministers. 

The interviews were structured as 'one on one' private 
conversations which maximised the transparency and 
therefore relatedness to the paper objective. A predeter-
mined set of questions were generally prepared for each 
interview in order to develop uniformity. However, 
given the life experience of the executives interviewed, it 
was important to create an environment that also 
encouraged innovation and openness. 

Industry workshops were arranged with larger groups, 
generally between ten and thirty people, for the purpose 
of exploring multiple related topics. The benefits from 
this style of data collection were to create improved 
alignment, superior understanding and greater depth in 
relation to major project failure. The workshops were 
generally more successful and preferred when engaging 
with client groups as opposed to the contracting 
fraternity. 

3. Results 

3.1. The Major Project Timeline 

The 24 major projects included in Figure 2 overleaf 
reflect the pipeline of opportunities investigated as part 
of this research. This sample is comprehensive and 
representative of contracts awarded to Tier 1 infrastruc-
ture organisations over the past 15 years. 

3.2. Procurement Models 

There are a variety of procurement models available and 
utilised by both public and private sector clients when 
delivering major infrastructure contracts. Whilst there is 
no ‘one size fits all’ model, the selection criteria are 
dependent on a range of factors including complexity, 
in-house expertise, timing and budget. 

The research identified that major infrastructure 
failure was most prevalent in only two delivery models: 
Design & Construct and Public Private Partnerships. 

The following information has been sourced from the 
Procurement Options Analysis 2009, Department of 
Infrastructure and Planning, Queensland Treasury 
Department. 

3.2.1. Design and Construct 

Figure 3 overleaf provides an overview of a typical 
design and construct structure. 

The key contributors to major financial failure are: 

 The contractor manages the risks associated with 
design and construction activities; 

 There is a reduced opportunity for claims from the 
contractor as they take on responsibility for design; 

 The contractor is generally liable for time and cost 
overruns. 

3.2.2. Public Private Partnership (PPP) 

A PPP model consists of a full integration of design, 
construction, financing, operation and maintenance 
responsibilities. 

Figure 4 overleaf provides an overview of a typical 
PPP structure. 

The key contributors to major contract failure are:  

 The private sector takes on a greater level of risk; 
 The majority of risks are transferred to the private 

sector parties (consortium) including those associated 
with providing specified services, asset ownership and 
whole-of-life asset management; 

 Government payments begin only when output 
specifications are achieved. In practical terms, when 
commissioning tests have been passed and are usually 
based on agreed key performance indicators (KPIs). 
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Figure 2: Major project timeline 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Typical design and construct structure 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Typical PPP structure 
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3.3. Lessons Learnt 

The causes of major project failure are varied and often 
material in nature. Although the lessons learnt are rarely 
shared externally due to their market confidentiality and 
sensitivity, this research summarises the trends 
contributing to financial failure as follows: 

Program: 

 Problems encountered during construction with 
ground conditions, wet weather and environmental 
conditions; 

 Significant disruption due to industrial relations 
disputes; 

 Political controversy surrounding a project from start 
to finish; 

 Delays in the procurement of specialised plant and 
equipment; 

Resources: 

 Subcontractors entering into receivership leaving the 
project exposed to new market conditions; 

 Inflated labour costs as a result of enterprise bargain-
ing agreements negotiated after tender award; 

Legal: 

 Contract clauses such as liquidated damages (these 
can be as high as $1m per day); 

 Litigation costs as an attempt to resolve changes to 
scope; 

Costs: 

 The repair of works due to poor quality/workmanship. 
Often these costs continued well past practical 
completion. Examples include pavement failures, 
tunnel collapses and the like; 

 Contaminated soils encountered on site but were not 
estimated as part of the initial bid; 

 Asbestos; 

Design growth: 

 Significant delays to ‘for construction’ design 
drawings resulting in both delays to the projects and 
undefined scope; 

People: 

 Poor leadership, high employee turnover and the 
scarcity of experienced people. 

3.4. Interviews 

The one on one interviews arranged with project 
directors provided significant perspectives into major 
contract failure. The information gathered is obviously 
subjective but extremely insightful when considering the 
decision making environment for project leaders: 

Projects will fail if we don’t select people with the 
right level of skills. Managers have the tendency to 

position whoever is free and available on to a project 
during the most critical start-up phase. 

Governance on major projects is poor. Set up clear 
lines of accountability with an authority matrix that 
understands the size and complexity of the contract. 

Often our leaders don’t consider the financial 
consequences of scope change. A solution is to construct 
a competent commercial team from the beginning of the 
project. 

A philosophy for success is to communicate all truths 
when it comes to the financial health of a project. Ego 
and optimism bias have a huge impact on the ability of 
project directors to declare problems earlier enough to 
reverse negative trends. 

Failure is connected to teams that don’t gel. It’s all 
about getting people talking to each other and 
understanding their roles and responsibilities. Be clear 
about what you personally expect from each individual. 
It’s important to define success and make people 
accountable for what they do. 

When a downward spiral occurs on a project, the 
mindset of staff is difficult to change. The solution often 
requires a complete adjustment to the executive team, 
organisational structure and project controls. The leader 
must be bold to make the difficult but necessary 
decisions. 

Projects can only turn around if you are positive. 
Communicating with people that they are doing a good 
job and giving them plenty of regular feedback is 
paramount. This strategy is extremely important and 
must be authentic. However, you can’t just walk onto a 
project with a happy, smiley face and expect everything 
to be ok. 

Design is one of the most common contributors to 
project failure. Designers consistently over- design. The 
consequences are increased costs associated with 
redesign, delays to the contract program and reduced 
engagement from the project teams. 

3.5. Psychology of Complex Projects 

The complex nature of major infrastructure projects are 
frequently challenged by our experienced leaders. There 
exists a belief that complex projects are made up of 
numerous simply tasks and therefore can be strategically 
reconfigured into a series of manageable portions. 
Figure 5 overleaf illustrates the unordered environment 
that exists on major projects (Snowden and Boone 
2007). 

Leaders face several challenges in the complex 
domain. Of primary concern is the temptation to fall 
back into traditional command and control management 
styles. They also try and demand fail safe business plans 
with defined outcomes. Leaders who don’t recognise that 
a complex domain requires a more experimental mode of 
management may become impatient when they don’t 
seem to be achieving the results they were aiming for. 
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Figure 5: Psychology of complex projects 

 
They may also find it difficult to tolerate failure, 

which is an essential aspect of experimental 
understanding. If they try to over control the 
organisation, they will pre-empt the opportunity for 
informative patterns to emerge. Leaders who try to 
impose order in a complex context will fail, but those 
who set the stage, step back a bit, allow patterns to 
emerge, and determine which ones are desirable will 
succeed. 

4. Conclusion 

This research aims to provide senior executives with a 
concise set of trends that will assist decision making to 
improve the financial viability of delivering major 
infrastructure projects. The research will be expanded 
over the next few years but the information already 
gathered from operational infrastructure leaders is 
dynamic. 

The statistics linked to the financial failure of major 
infrastructure projects is profound. One clear finding was 
that major infrastructure projects will fail to meet their 
tendered profit margin more times than not. This statistic 
is frightening but real. Given the defined size of major 
projects, the losses incurred on a regular basis exceed 
$100m. 

This research has examined the performance of 24 
major projects (illustrated in Figure 2) as well as the 
experience of over 100 infrastructure leaders. The initial 

findings associated with project failure were generally 
material in nature and therefore easily quantified. Not a 
surprising discovery given the background of the leaders 
investigating such failures are engineers and 
accountants. Examples of such material factors are; 
inclement weather, latent conditions, industrial relations, 
scope growth and the like. As the research matured, it 
became obvious that the qualitative characteristics of 
human psychology were more relevant when 
determining the causes of major project failure. The 
research to date has concluded that although material 
aspects of a project can and do reduce project 
profitability, this is insignificant when comparing the 
losses incurred through human behaviours. 

The field of psychology uncovered the perceptions 
associated with complex projects. All major 
infrastructure projects are complex and require a 
different style of leader. The design of teams, experience 
of people, structure of system controls and the project’s 
governance must be challenged as the infrastructure 
industry enters an era of large scale major projects. 
Successful projects leaders consistently experiment, 
throw away the templates and confront everyone and 
everything. Because outcomes are unpredictable in a 
complex context, leaders need to focus on creating an 
environment from which good things can emerge, rather 
than trying to bring about predetermined results and 
possibly missing opportunities that arise unexpectedly. 
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CONTRACTOR PERFORMANCE ON MEGA 
PROJECTS – AVOIDING THE PITFALLS 

Peter Ryan1 and Colin Duffield2 

ABSTRACT 
The Tier 1 contractors operating in the Australian marketplace have consistently 
failed to deliver their financial targets on mega projects. Although these organisations 
have theoretically developed expertise in delivery, been governed by astute directors, 
employed the best leaders, paid top salaries, and developed dependable systems, the 
industry has delivered disastrous financial outcomes and their results on mega 
projects have continued to erode shareholder value. 

To quantify the scale and impact of financial failures in the industry, this study 
examined the performance of infrastructure mega projects in Australia since 2000, as 
well as the personal experiences of business executives and project leaders.  

Analysis of the results from the mega projects studied indicates that on average, 
each completed project has posted a loss of 16%. This suggests that each project 
destroys its original 9% profit margin plus a further deterioration of 7%. This 
represents a loss of A$215m on an average project size of A$1.32b. Australian 
contractors have incurred losses of A$6b on mega projects completed between 2000 
and 2015 and, if nothing changes, will potentially lose a further A$11b on current 
mega projects that will be delivered between 2015 and 2020. 

A project delivery model was designed to provide a set of tools that executives 
can use to select project leaders and build project teams that have the skills and 
knowledge to eliminate the technical causes of these financial failures. The model 
was developed and tested on a series of infrastructure projects ranging over a period 
of five years. 

The model is robust, simple to use and can be successfully applied to a diversity 
of project locations, types and sizes. The results achieved by the model are 
exceptional and provide contractors with a way of avoiding the pitfalls of delivering 
mega projects. 
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mega projects, contractors, financial, disaster, construction 
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INTRODUCTION  
The Australian infrastructure sector has experienced a considerable boom in mega 
projects since 2000. For the purposes of this study, a mega project is defined as a 
project greater than A$500m in value, this value being the final accounted revenue 
for the project on the contractor's balance sheet. Figure 1 shows the remarkable 
increase in individual project values over this period. In 1990, the largest single 
project tendered in Australia was worth A$50m. By 2000 this had grown to A$500m 
and in 2015 it was of the order of A$8b, an increase of 1,500%.  

 

Figure 1: Value of the largest infrastructure project tendered in Australia, 1990–2017 

Although project values have increased, the principal contractors for these projects 
have not been as successful financially as they are when delivering contracts in their 
traditional range of A$50m–A$250m. In fact, there is reliable evidence to show that 
contractors operating in the Australian marketplace have consistently failed to deliver 
their tendered financial targets on the majority of mega projects since 2000. Now that 
the Australian infrastructure sector has grown and evolved to become one of the 
world’s most sophisticated markets (Siemiatycki 2009), there is a pressing need to 
understand the problem of these continuing financial failures from the contractor’s 
perspective.  

While contractors have theoretically developed expertise in delivery, been 
governed by astute directors, employed the best leaders, paid top salaries, and 
developed dependable systems, the industry has delivered disastrous financial 
outcomes and their results on mega projects have continued to erode shareholder 
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value. The risk of financial failure on mega projects is more significant than is 
generally realised and will continue to increase unless some form of corrective action 
is taken. 

Many explanations have been put forward for the financial failure of mega 
projects. Some of the factors that have been studied include a lack of collaboration 
between the contracting parties (Alam, Kabir and Chaudhri 2012); weak project 
governance (Willems 2014); inequitable risk transfer in contracts (Ng and Loosemore 
2007); inferior risk management practices (Kangari and Riggs 1989); deficiencies in 
project time and cost management (Garemo, Matzinger and Palter 2015); poor 
productivity (Kumaraswamy and Chan 1995); design problems and design-induced 
rework (Love et al. 2008); industrial relations disputes (Productivity Commission 
2014); legal issues and claims (Kumaraswamy 1998); optimism bias (Flyvbjerg 2006 
and 2007); and strategic misrepresentation (Wachs 1990).  

While the lessons learned from project failures are known to be documented and 
distributed internally within contracting organisations, financial failures on mega 
projects occur repeatedly. The existence of failures is generally internalised to avoid 
negative impact from the media, the stock exchange (if publicly listed) and 
shareholders. In other words, lessons learned are held closely by senior project 
leaders and are generally not openly distributed, even internally. Intellectual property 
associated with such learnings is rarely shared externally to benefit the wider industry. 

Conducting research into the performance of the construction industry depends 
heavily on the availability of financial data at both company and project level. 
Duffield (2008) notes that it is difficult to obtain reliable financial results from past 
and current mega projects, largely because of the lack of cost information and the 
commercial-in-confidence nature of the actual project data held by contractors. This 
problem limits the ability of all industry participants to learn from past mistakes and 
make future improvements.  

STUDY AIM AND METHODS 
The aim of this study was to examine the hypothesis that the risk of financial failure 
when delivering mega projects in Australia will increase as projects become larger 
and more complex, and to test whether this risk can be significantly reduced by 
changing the way people are selected for project teams. 

The research undertaken for this study is based on a combination of personal 
industry experience, supported by actual project data from contractors and one-on-
one conversations with the senior executives who have delivered most of the mega 
projects in Australia since 2000. The cooperation of these executives enabled 
invaluable open-book access to confidential data for the explicit purposes of this 
study. As a result, the research has allowed the actual final profitability of all the 
mega projects delivered in Australia in the road, rail, water and social infrastructure 
sectors since 2000 to be calculated and analysed.  

As there is virtually no information in the public domain on project financial 
performance from the contractor’s point of view, the purpose of collecting financial 
data was to establish an accurate baseline for what has actually occurred on mega 
projects. As much information as possible was obtained from original sources, 
namely through internal management reports and personal communications with 
executives and project directors from Australian contractors.  
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To triangulate the data with personal observations, focus group sessions were 
conducted with a mix of contractor and client executives. Project leaders with direct 
profit and loss accountability on Australia's largest infrastructure projects were also 
interviewed, which helped to validate the results of the financial analysis. The results 
from the interviews provided the material for the construction of a project delivery 
maturity model. This model identifies five stages of maturity between ‘business as 
usual’ and best practice for the key factors that influence project financial 
performance. 

From the project delivery model, a project leadership maturity model was created 
to develop an understanding of how individual performance relates to project 
performance. These two maturity models allowed a new type of personnel selection 
model to be developed and tested on live projects in the Australian construction 
industry between 2011 and 2016. The results revealed a good correlation between the 
model outputs and project financial performance, with the potential to effect a 
significant change in contractors’ financial performance. 

THE AUSTRALIAN INFRASTRUCTURE MARKET 
Between 2001 and 2015, Australian infrastructure construction activity more than 
doubled in value, mainly due to sharp increases in the construction of transport, water 
and energy infrastructure. Although the value of transport construction has decreased 
since its peak in 2013–2014, overall infrastructure activity has remained high, with 
A$23b in engineering and construction activity occurring in 2014–2015 (BITRE 
2016). Figure 2 shows the inflation-adjusted value of infrastructure construction 
activity since 1987. 

Figure 2: Infrastructure construction activity in Australia 
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According to the Productivity Commission (2014), the money spent on public sector 
construction projects has been equivalent to more than 2% of GDP since 2008. Much 
of this has involved roads, subdivisions, bridges and electricity infrastructure. There 
has also been a significant amount of investment in water infrastructure such as 
desalination plants and social infrastructure such as hospitals.  

By far the largest source of revenue generated in the Australian construction 
industry comes from engineering construction in the resources sector, which 
accounted for an estimated 46.3% of the total revenue of A$327b in 2014–15 (Kelly 
2014b). Since then, this sector has contracted somewhat as the global demand for 
minerals has declined and major developments have reached completion. The second 
largest sector is the residential building market, with 23.3% of total revenue, and 
public engineering construction (mainly road, rail and telecommunications projects) 
is third with 14%. 

Estimates of future expenditure on infrastructure range from an estimate made in 
2014 of A$80b (Infrastructure Australia 2013a) to an overall project pipeline of 
approximately A$400b for the period between 2010 and 2020 (IPA 2007). Figure 3 is 
a forecast made by BIS Shrapnel (2016) which extends the horizon of future road and 
rail mega projects out to 2025. This shows that the value of work that will be 
delivered in 2019 will be almost four times the previous two peaks in 2009 and 2011.  

Figure 3: Major road and rail projects in Australia 2003-2025 
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TIER 1 CONTRACTORS AND MARKET CONSOLIDATION 
In order to understand the Australian construction industry, it is necessary to look at 
the contractors that operate in it. Mega projects are generally undertaken by Tier 1 
engineering and construction contractors, which are defined in this study as those 
with annual average revenues greater than A$1b. These contractors operate mainly, 
but not exclusively, in the infrastructure sector. They have been involved in 86% of 
the completed mega projects studied and are expected to be involved in at least 82% 
of the mega projects in the pipeline between 2016 and 2025. ‘Involvement’ in this 
context means either being the head contractor for a project or a participant in a 
project joint venture. 

Cimic (formerly known as Leighton Holdings), Lend Lease and John Holland are 
the three main players in the Australian infrastructure construction market, especially 
where large and complex projects are concerned.  

A process of consolidation within the industry has been occurring since 1983, 
when Thiess was brought into the Leighton Holdings group. Leighton Holdings made 
its next acquisition in 2000 with the purchase of 70% of John Holland, which was 
then a privately-owned company. In 2003, John Holland acquired Transfield 
Construction; two years later it bought the assets of Walter Construction after its 
German parent company, Walter Bau AG, filed for bankruptcy.  

Leighton Holdings increased its stake in John Holland to 99% in 2004 and finally 
moved to 100% in 2007. In 2015, the infrastructure construction business of Thiess 
was merged with Leighton Contractors to create a new entity called CPB Contractors. 
At the same time, John Holland was divested to China Communications Construction 
Company Ltd (CCCC), a company that is 64% owned by the Chinese government. 

Lend Lease also has merged several operating entities into a single brand. In 1999 
Lend Lease commenced by acquiring the project management company Bovis from 
P&O, but its expansion through acquisition largely rests on the purchase of Valemus 
Group in 2011. Valemus Group itself was created from a merger of Abigroup, 
Baulderstone and Conneq (formerly Bilfinger Berger Services).  

Figure 4 shows how these contracting entities have progressively consolidated 
since the early 1990s. This process of consolidation has meant that of the eight 
companies that existed in 1993, only three survive today. Moreover, three companies 
that were Tier 1 contractors in their own right (Thiess, Baulderstone and Abigroup) 
no longer exist as separate brands in the construction sector. While Cimic continues 
to use the Thiess brand in Australia and internationally, its activities are entirely 
confined to contract mining. 

For an explanation of why the Tier 1 companies have consolidated, it is necessary 
to look at the increasing size and number of mega projects. As projects become larger, 
contractors must increase their size, capacity and buying power to match them. 
Larger projects offer contractors the prospect of greater profits as a result of 
economies of scale, which is also a stimulus for consolidation. However, the 
combination of increased risk transfer and the ‘win at any cost’ competitiveness that 
emerges during bids for mega project frequently leads to financial failure, as this 
study shows. 
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Figure 4: Consolidation of Tier 1 contractors in Australia 
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PROJECT DATA 
Approximately 250 infrastructure projects were initially identified as potential 
candidates for investigation as part of this study. The sources of information for this 
data set were IPA (2007), Duffield (2008), Jefferies and McGeorge (2009), Duffield 
and Xu (2010) and the researchers’ own personal data base of project information 
which has been collected over several years. 

The method applied to select the projects for study is crucial to establishing an 
unbiased test of the relative performance of the projects in the sample (IPA 2007). 
Accordingly, a sieve approach was adopted for project selection as shown in Figure 5. 

Figure 5: Project selection method 
  

Australian projects 

Projects commenced since 2000 

Projects over $500m 

PPP and D&C projects 
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The sample selection method used the following five criteria:  
Criterion 1: Projects completed in Australia. This criterion was chosen because 

of Australia’s international position as a leader in the delivery of public-private 
partnership (PPP) projects (Siemiatycki 2009). 

Criterion 2: Projects commenced after 2000. This date was chosen because it 
corresponds with a sustained period of above-average growth in individual project 
size. It also provides a selection of projects undertaken before and after the global 
financial crisis of 2008. Cost data for these projects also appeared to be more reliable 
than for projects commenced before 2000. 

Criterion 3: Projects with a significant capital cost, as these are the ones that are 
at greatest risk of financial failure. The cut-off value for mega projects was A$500m. 
A separate group of minor projects with contract values less than A$500m was also 
examined for comparison purposes, but it was found that most minor projects are 
financially successful and were therefore excluded from this study. 

Criterion 4: Projects procured via PPP and design & construct contracts. These 
were chosen because they pose the greatest risk for financial failure from the 
contractor’s viewpoint and because they involve significant risk transfer from the 
client to the contractor. Two managing contractor projects were also included for 
comparison purposes. Alliance projects were omitted from the project sample because 
of the ‘cost plus’ nature and low risk profile of alliancing. 

Criterion 5: Projects for private and public sector clients in the road, rail, water 
and social infrastructure sectors. These sectors were chosen because they involve 
mature technologies and relatively proven construction methods. Projects in the 
information technology, telecommunications, energy and resources sectors were 
excluded because their technical characteristics and risk profiles cannot easily be 
compared with those in the chosen sample.  

The resulting sample of 50 projects is comprehensive and representative of 
contracts awarded to Tier 1 infrastructure contractors since 2000. Of these, 28 are 
completed projects (with commencement dates from 2000 to 2015), while 22 are 
current projects (with commencement dates from 2015 to 2020).  

Figure 6 and Figure 7 respectively show these completed and current mega 
projects in timeline format, ordered by commencement date.  
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Figure 6: Completed projects timeline  
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Figure 7: Current projects timeline  
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Table 1 and Table 3 respectively summarise the profit outcomes on the completed 
and current mega projects. The names of the projects in these tables have been 
anonymised in order to protect the confidentiality of the data. 

In the tables and the analysis that follows, the term ‘tendered profit’ is the gross 
project profit that the contractor expected to make on the project at tender time. ‘Final 
profit’ is the gross project profit that the contractor actually achieved at project 
completion.  

The net profit is the difference by which the contractor’s final loss or profit varied 
from the tendered profit. For example, if the tender estimate allowed for a profit of 10% 
on a project and the contractor achieved 10%, then the net profit is reported as zero. If 
only 5% was achieved, the net profit is negative 5%. Losses are shown in red and 
enclosed in brackets. 

The reason for expressing changes in profits in this way is that the continuous 
disclosure obligations of Australian corporations law require companies to declare all 
market-sensitive events such as contract wins and extensions to the Australian Stock 
Exchange. Since the profit margin in each contract is included in the price declared to 
the exchange, share investors have a reasonable expectation that these profits will be 
achieved and value the stock accordingly. Contractors also factor their profit 
expectations into the overall costs of running the business, making investment 
decisions and managing staff numbers, while corporate lenders use profit 
performance to decide whether to extend lines of credit, so failure to achieve a 
tendered profit margin presents a real and significant business risk. 

COMPLETED PROJECTS 

Table 1: Performance of completed projects  

Project 
ID 

Contract 
value 

 (A$m) 

Tendered 
profit 

 (A$m) 

Tendered 
profit 
 (%) 

Final 
profit 

 (A$m) 

Net  
profit 
(A$m) 

Net  
profit 
(%) 

1 670 67 10% (110) (177) (26%) 
2 1,200 84 7% 84 0 0% 

3 1,000 70 7% 20 (50) (5%) 
4 3,500 315 9% (1,200) (1,515) (43%) 
5 550 35 6% 11 (24) (4%) 
6 500 33 7% (120) (153) (31%) 
7 505 40 8% 38 (2) (0%) 
8 2,300 251 11% 40 (211) (9%) 
9 600 54 9% (20) (74) (12%) 
10 1,650 124 8% (25) (149) (9%) 
11 1,100 100 9% 100 0 0% 

12 990 90 9% 95 5 1% 

13 670 60 9% 0 (60) (9%) 
14 720 40 6% (240) (280) (39%) 
15 990 79 8% 15 (64) (6%) 
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Project 
ID 

Contract 
value 

 (A$m) 

Tendered 
profit 

 (A$m) 

Tendered 
profit 
 (%) 

Final 
profit 

 (A$m) 

Net  
profit 
(A$m) 

Net  
profit 
(%) 

16 750 68 9% 25 (43) (6%) 
17 840 59 7% 45 (14) (2%) 
18 1,800 140 8% 50 (90) (5%) 
19 1,700 196 12% 120 (76) (4%) 
20 850 85 10% (230) (315) (37%) 
21 1,450 161 11% (90) (251) (17%) 
22 4,950 483 10% (1,050) (1,533) (31%) 
23 2,090 200 10% 65 (135) (6%) 
24 660 66 10% 66 0 0% 

25 1,900 137 7% (200) (337) (18%) 
26 825 83 10% (170) (253) (31%) 
27 1,140 131 12% 30 (101) (9%) 
28 1,100 77 7% (30) (107) (10%) 
Total 37,000 3,328 9% (2,681) (6,009) (16%) 

CURRENT PROJECTS 
To forecast the final profit and net profit for the current projects, the completed 
projects listed in Table 1 were divided into six bands and the average net profit 
percentage was calculated for each band, as shown in Table 2.  

Table 2: Profitability forecast for current projects  
based on averages of completed projects 

Band Value range (A$m) Net profit (%) 
1 500-1,000 (14%) 
2 1000-2000 (8%) 
3 2000-3000 (8%) 
4 3000-4000 (43%) 
5 4000-5000 (31%) 
6 5000-6000 (37%) 

These averages were then used to derive the dollar value estimates for net profit and 
final profit for the current projects, as shown in Table 3. Interestingly, this resulted in 
a significantly higher estimated average loss for current projects (28%) compared 
with the actual average loss for completed projects (16%). 

Where the tendered profit for current projects is known, it is also shown in Table 
3. For projects that have not yet been awarded, a tendered profit of 10% was assumed.  
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Table 3: Performance of current projects  

Project 
ID 

Contract 
value 

 (A$m) 

Tendered 
profit 

 (A$m) 

Tendered 
profit 
 (%) 

Final 
profit 

 (A$m)* 

Forecast 
net profit 

(A$m)* 

Forecast 
net profit 

(%)* 
29 500 40 8% (32) (72) (14%) 
30 570 46 8% (36) (82) (14%) 
31 4,500 450 10% (944) (1,394) (31%) 
32 5,000 500 10% (1,356) (1,856) (37%) 
33 650 65 10% (28) (93) (14%) 
34 540 38 7% (40) (78) (14%) 
35 500 40 8% (32) (72) (14%) 
36 2,700 297 11% 84 (213) (8%) 
37 3,700 407 11% (1,195) (1,602) (43%) 
38 5,500 550 10% (1,492) (2,042) (37%) 
39 1,350 135 10% 23 (112) (8%) 
40 3,200 320 10% (1,065) (1,385) (43%) 
41 500 45 9% (27) (72) (14%) 
42 3,000 270 9% (1,029) (1,299) (43%) 
43 1,000 90 9% 7 (83) (8%) 
44 1,000 90 9% 7 (83) (8%) 
45 600 72 12% (14) (86) (14%) 
46 1,200 96 8% (3) (99) (8%) 
47 1,150 92 8% (3) (95) (8%) 
48 650 59 9% (35) (93) (14%) 
49 985 89 9% (53) (141) (14%) 
50 1,180 94 8% (3) (98) (8%) 
Total 39,975 3,884 10% (7,265) (11,149) (28%) 

*  estimated values 

DATA INTERPRETATION 
To determine whether there are any patterns that can be discerned from this data, the 
correlations between profitability and contract date, contract value, market sector, 
location, procurement model and contractor size were studied in detail. A selection of 
these results is presented below. 
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Revenue vs Profitability  
Figure 8 shows that the cumulative expenditure on mega projects since 2000 will 
reach almost A$77b by 2020, while Figure 9 provides a cumulative plot of the 
profitability of mega projects from 2000 to 2020. 

Figure 8: 2000–2020 completed and current expenditure: 2 year interval, cumulative  

Figure 9: 2000–2020 completed and current projects profitability analysis: 
2 year interval, cumulative 
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The inverse correlation between project value as shown in Figure 8 and profitability 
as shown in Figure 9 does little to provide confidence in the ability of contractors to 
make a profit from delivering the pipeline of mega projects between 2016 and 2020. 
If the trend of financial performance observed on completed projects continues, the 
combined losses of contractors could reach approximately 28% by 2020. The real 
outcome could be worse than this, because for most of the period between 2005 and 
2012, the Tier 1 contractors were earning above-average profits from their other 
activities in the contract mining, oil and gas and telecommunications sectors, which 
cushioned their balance sheets from the losses being incurred on infrastructure 
projects. If the losses on the scale forecast by this study are realised, there could be a 
further massive wave of consolidation among Tier 1 contractors in the following 
years. 

Projects by Market Sector 
Figure 10 shows the market share of completed (2000–2015) projects across the four 
industry sectors that are the subject of this study, while Figure 11 shows the 
corresponding market share of current (2015–2020) projects.  

Figure 10: 2000–2015 completed projects by market sector 

Figure 11: 2015–2020 current projects by market sector  
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Interestingly, there are no mega projects in the water sector forecast to 2020. This is 
partly because the desalination plants built between 2000 and 2015 are sized to 
provide capacity for many years into the future and partly because the end of the 
drought in 2010 replenished water storages in eastern Australia. Similarly, the large 
teaching hospitals built around Australia in the same period would appear to have 
satisfied the demand for major health facilities, which accounts for the decline in the 
proportion of social infrastructure. 
Projects by Procurement Model 
Figure 12 shows the market share of completed (2000–2015) projects by procurement 
model, while Figure 13 shows the corresponding market share of current (2015–2020) 
projects. 

Figure 12: 2000–2015 completed projects by procurement model 

Figure 13: 2015–2020 current projects by procurement model 
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This data shows that the proportion of PPP contracts will fall to 23% of the total by 
2015–2020. This is because there are fewer current mega projects being delivered in 
Victoria, which has been a champion of PPPs since their inception in the early 2000s. 
Conversely, more projects are being delivered in New South Wales, where the 
government has prioritised the design & construct model. 

OBSERVATIONS 
The data on the financial failure of mega projects is alarming. The financial outcomes 
on the 28 completed projects sampled ranged from a 1% profit to a 43% loss. Clearly 
the downside potential of delivering mega projects far outweighs the opportunity to 
exceed the original expectations. Another way to view this statistic is that the average 
gain for profitable projects was 0.13%, whereas the average deficit for loss-making 
projects was minus 18%.  

Only 14% of projects achieved or bettered their tendered profit margin, with the 
best improvement being an insignificant A$5m. This is in stark contrast to the 7% of 
projects which each lost more than A$1b. Although there was a difference in the 
proportions of PPP (54%) and design & construct (46%) projects in the sample, both 
failed to achieve their tendered profits by a similar margin. 

The average loss across all completed mega projects since 2000 is 16%, which 
suggests that each project destroys its original 9% profit margin plus a further 
deterioration of 7%. In dollar terms, this represents an average loss of A$215m for 
every completed mega project (based on an average project size of A$1.32b) since 
2000. The actual individual project losses ranged from A$2m to A$1.5b. In total, this 
translates into an almost unbelievable A$6b loss to the balance sheets of the 
contractors involved.  

This problem is particularly pertinent to the Australian infrastructure industry, 
given the extent and magnitude of the financial losses that could affect the industry. 
Mega projects contribute approximately 50% of a Tier 1 contractor's revenue and 
profit for any given year, therefore any change in their financial forecasts has a 
dramatic impact on corporate profitability.  

Approximately A$40b of current mega projects that fit the criteria for this study 
are planned to be delivered between 2017 and 2024. As noted above, the contractors 
delivering mega projects have lost A$6b from their balance sheets since 2000. Based 
on an average 16% loss and a A$40b project pipeline, corporate losses on mega 
projects will continue to be significant. The exact amount will depend on the 
performance of the contractors and what proportion of the A$40b pipeline is 
delivered through the design & construct and PPP procurement models but, if current 
trends continue, corporate losses on these projects since 2000 could potentially reach 
A$17b.  

If anything, it seems likely that the trend of losses will accelerate because the 
same tier of contractors are operating in the market, they are being managed by the 
same group of executives and they are being pressed by their clients to accept greater 
levels of project risk than ever before. As of mid-2017, the signs from current mega 
projects seem to confirm this. For example, one of the stages of the Sydney Metro 
Northwest rail project has reportedly forecast a loss of A$200m or 40% of its contract 
value, while one of the stages of the WestConnex motorway project has forecast a 
loss of A$100m or 20% of its contract value. 
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PROJECT LEADER INTERVIEWS 
The observations from the data analysis were somewhat unexpected and suggested 
that something other than contractual risk transfer and technical factors could be 
causing mega projects to fail financially. One possibility is that the calibre of the 
people who lead and undertake these projects may be one of the determining factors 
of financial performance.  

In the Australian construction industry, the pool of leaders with experience in 
mega project delivery is quite small. These leaders tend to move readily between 
employers, based on the attractiveness of projects and the rewards offered to them. In 
most cases, the accountability model of Australian contractors allows executives to 
bid and deliver projects without any direct consequences. The actual results may not 
be known until months or even years after the commencement of the mega project, by 
which time the project leader will have moved elsewhere. Therefore, there is a 
possibility that repeated financial failures are the result of the same group of people 
making the same mistakes. 

The context and subtlety of these observations led to the next step in this study, 
which involved detailed interviews with key construction industry executives to 
understand their views as to why projects are failing to deliver their expected profits.  

Leaders at project director level and above were interviewed individually to 
collect their personal observations of the causes of project financial failure. A focus 
group made up of project leaders from both clients and contractors was also convened 
to gather information from participants who were not available to participate in the 
one-on-one interview format. Notes of all the responses were recorded and 
transcribed before being given to the participants to seek their comment and 
permission to use as part of this study. 

As  Figure 14 shows, approximately 75% of the interview participants were in 
roles that have accountability for profit and loss either at the business unit or project 
level, for example general managers, operations managers and project directors. 
These are the roles that have the direct ability to  determine financial outcomes on 
projects. The other 25% were chief executives and chief operating officers, who have 
accountability for corporate financial performance but typically have no involvement 
at project level. 
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 Figure 14: Interview participant diversity 
The interviews covered a broad range of topics, including people and team selection, 
leadership, governance and accountability, team culture, design and engineering, 
client relationships, inclement weather, industrial relations, latent conditions, ego and 
optimism bias. As well as responding to the questions put to them, interviewees were 
given the freedom to voice subjective opinions and feelings on any other aspect of 
project delivery. The interviews yielded a rich collection of qualitative information 
that helped to resolve the focus of the study on to people factors and leadership. 
Although not all of the information could be used, this provided the basis for the 
construction of a project delivery maturity model as shown in Table 4.  

The first step in creating this model was to extract from the interviews 
observations that would help define the key project delivery factors. A strong 
consensus was observed among the interviewees on which factors were the most 
relevant to mega projects. The result is a model that summarises five levels of 
maturity in project delivery. Each level represents the adoption of an increasingly 
comprehensive and effective set of related solutions for addressing the reasons why 
financial failure occurs on mega projects. As well as informing this study, the model 
can also help project leaders in the construction industry to identify performance gaps, 
establish performance targets and define achievable paths for improvement for future 
projects. 

The information gathered from this part of the study is obviously subjective, but 
extremely insightful when considering the decision making environment for project 
leaders. When taken in context with the project data, the results of the interviews 
confirmed that people and leadership are indeed highly significant factors in the 
success or failure of mega projects. 

While this conclusion helped to progress this study, it raised two other questions, 
namely whether there is a way to optimise the process of selecting project leaders and 
teams, and whether they can be tested during the delivery phase to ensure they remain 
the right people for their roles.  
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MODEL TESTING AND VALIDATION  
The culmination of this study is a model that is designed to reduce the risk of 
financial failure when delivering mega projects by ensuring that each role on a project 
is filled by the best person for the job at every stage of the project's life cycle. The 
model developed for this purpose is called the ‘A+ model’. The term ‘A+’ comes 
from a management philosophy pioneered by Meg Whitman, the former President 
and CEO of eBay between 1998 and 2008. In essence, this philosophy says that 
achieving extraordinary performance requires every member of a management team 
to be a star performer; in other words, an ‘A+’ person. 

Creation of the A+ model was based on the outputs of the project delivery 
maturity model and a correlation of the performance of project leaders and teams with 
the financial performance of the projects to which they are assigned. It was first 
developed at a leading Australian Tier 1 contractor in 2011 and then tested on 17 
different construction projects over five years from 2011 to 2015 inclusive. It was 
initially applied on projects that were already in varying stages of completion, 
ranging from 25% to over 60% complete. As newer projects commenced, it was 
applied from project inception onwards.  

Although the A+ model is not the first model to have been developed to select 
people for their roles in an organisation, it differs from conventional human resources 
models in that it is focused precisely on the connection between individual 
performance and project performance, rather than the broader relationship between an 
organisation and its employees. The aim of the A+ model is to provide criteria for 
choosing leaders and team members in a way that will ensure a reliable prospect of 
financial success. The criteria are based on individual levels of previous achievement, 
measured against a range of role-specific key performance indicators that can be 
correlated with superior financial outcomes. 

As a precursor to creating the personnel selection model, a project leadership 
maturity model was developed to define the attributes of average, good and 
exceptional performance in individuals. The attributes defined in this model were 
based on a combination of the project delivery maturity model and the interviews 
with industry executives and leaders. The industry leaders contributed to the 
interpretation of the project delivery model, which was necessary for the project 
leadership model to be populated with measurable performance indicators. The model 
is shown in Table 5. 

The congruence between the project leadership model in Table 5 and the project 
delivery model in Table 4 provided sufficient confirmation that this model would be 
an appropriate tool for studying and rating the performance of project leaders and 
team members.  
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Table 5: Project leadership maturity model 

Key performance 
indicator 

A-  A  A+  

Profit Has achieved at least 
1x green sheet profit 
on two of previous 
three projects 

Has achieved 
average of at least 1x 
green sheet profit 
across previous three 
projects 

Has achieved 
average of at least 2x 
green sheet profit 
across previous three 
projects 

Time Has delivered two of 
previous three 
projects on or ahead 
of practical 
completion date 

Has delivered 
previous three 
projects on or ahead 
of practical 
completion date 

Has delivered 
previous three 
projects an average 
of 4 weeks ahead of 
practical completion 
date 

Quality Cost of defects-
related rework 
exceeded 15% of 
profit margin 

All defects resolved 
before end of defects 
liability period 

Has achieved zero or 
minimal defects at 
practical completion 
date 

Safety LTIFR3 >1.0 or an 
improvement notice 
received from a 
statutory safety 
authority 

LTIFR = 1.0 with no 
improvement notices 

LTIFR <1.0 with no 
improvement notices 

Environment EIFR4 >1.0 or an 
improvement notice 
received from a 
statutory 
environmental 
authority 

EIFR = 1.0 with no 
improvement notices 

EIFR <1.0 with no 
improvement notices 

Client and 
stakeholder 
engagement 

Has received no 
negative feedback 
from client or 
stakeholders 

Has received positive 
or complimentary 
feedback from client  

Has received positive 
or complimentary 
feedback from both 
client and at least 
one external 
stakeholder 

Project value Has had sole 
accountability for 
projects or work 
packages up to 
A$100m in value 

Has had sole 
accountability for 
projects or work 
packages up to 
A$200m in value 

Has had sole 
accountability for 
projects or work 
packages over 
A$200m in value 

Project 
experience 

Has at least 5 years’ 
experience at project 
manager level or 
above 

Has at least 10 years’ 
experience at project 
manager level or 
above 

Has at least 15 years’ 
experience at project 
manager level or 
above 

                                                
3  Lost Time Injury Frequency Rate (Australian Standard 1885.1 – 1990) 
4  Environmental Incident Frequency Rate 
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Key performance 
indicator 

A-  A  A+  

Project diversity Has held role of 
project manager or 
senior project 
engineer on at least 
two different project 
types 

Has held role of 
project manager on 
at least three 
different project types 

Has held role of 
project manager on 
at least four different 
project types 

Team size Has managed project 
teams up to 20 
people excluding 
subcontractors  

Has managed project 
teams up to 50 
people excluding 
subcontractors 

Has managed project 
teams over 50 people 
excluding 
subcontractors 

Optimism Personal level of 
optimism or 
pessimism depends 
on external 
circumstances and 
events 

May be optimistic or 
pessimistic 
depending on the 
circumstances, but is 
able to envision and 
communicate 
optimistic outcomes  

Capable of inspiring 
optimism in others 
without becoming 
unrealistic about the 
possible outcomes of 
actions and events 

Lessons learnt Has applied project-
related processes, 
procedures or 
techniques in 
conformance with 
company 
requirements 

Has championed 
incremental 
improvements in 
project-related 
processes, 
procedures or 
techniques 

Has championed 
‘step change’ 
improvements to 
company-wide 
processes, 
procedures or 
techniques 

 
Development of the A+ model progressed through several stages. To begin, an 
experienced selection panel comprising five executives of the Tier 1 contractor 
involved were asked to assess all the project managers and project directors in the 
organisation on their past performance in project delivery. In addition to financial 
outcomes, the assessment also considered a range of key performance indicators as 
shown in the project leadership maturity model presented in Table 4. The 
performance indicators for project leaders were written so that they aligned with the 
key performance indicators for the business as a whole.  

From the resulting assessment, each project leader was assigned one of three 
ratings: 

 A+ for exceptional performance (coded green) 

 A for good performance (coded amber) 

 A- for average performance (coded red). 
The principal aim of the model was to create teams with only exceptional leaders, 
recognising that an average or even a good leader would not be able to deliver 
success on a complex mega project. 

Project managers also assessed their direct reports in terms of performance against 
their key result areas in their position descriptions, and rated them according to a 
similar system. This was repeated down the reporting line until every person in every 
project team, right down to graduate engineers, had been assessed and assigned a 
rating. At first, it was thought that variations in different leaders’ interpretation of the 



27 

guidelines might introduce excessive variability into the ratings. However, ratings of 
the same individuals by different project managers proved to be consistent enough to 
give objective results. One manager who was involved in the implementation 
described the rating system in these terms: ‘An A+ person is someone you would take 
with you to the next job; an A- person is someone you wouldn’t hire again’. 

The results were plotted on a series of colour coded organisation charts which 
showed at a glance which positions were held by which rating. Targets were 
established for each reporting level. To simplify the analysis, only three reporting 
levels were considered. This was considered appropriate for project delivery 
organisations, which are typically flat in nature. The targets are shown in Table 6. 
The ultimate objective was to achieve these targets for all project teams, all functional 
support teams and the business as a whole.  

Table 6: Team composition targets 

Level  Role Target 
1 Project Leader = A+ person 
2 Direct reports to Level 1 

(i.e. the project leader) 
>70% A+ people 

3 Direct reports to Level 2 >50% A+ people 
– Entire team >60% A+ people 

The A+ model was evaluated by comparing how well projects scored on their A+ 
targets with their financial performance, as measured by comparing the actual profit 
margin with the tendered profit margin (in the Australian construction industry, this is 
colloquially called the ‘green sheet’). This measure is a way of expressing the actual 
profit margin as a multiple of the tendered margin. For example, if a project has a 
tendered profit margin of A$10m and achieves A$20m, this is expressed as ‘2x green 
sheets’, while A$30m is ‘3x green sheets’ and so on. A loss is reported as zero.  

As soon as a project score fell into the amber or red zones, the project 
organisation was re-examined. Project leaders were reviewed at the beginning of 
every quarter and if a leader was given an A or an A- rating in two consecutive 
quarterly reviews, he or she was replaced. Project leaders in turn were responsible for 
removing or redeploying underperforming staff to ensure their teams achieved the 
targets.  

The A+ model was extensively tested on a total of 17 projects ranging from 
A$10m to A$1b in value over a period of five years from 2011 to 2015 inclusive. The 
results are provided in Table 7, which shows the correlation between the ratings 
provided by the A+ model and the financial performance of these projects as 
measured by the profit multiplier. The project names have been anonymised to 
protect the confidentiality of the data. 

 
 
 



28 

Table 7: A+ model ratings and project performance 

Project type Team A+ percentage Rating 
(A+, A  
or A-) 

Profit 
multiplier 
at 100% 

complete 
25% 

complete 
50% 

complete 
75% 

complete 

Minerals processing 
plant 39% 72% 100% A+ 200% 
Renewable energy 38% 76% 83% A+ 100% 
Health care 78% 78% 78% A+ 600% 
Ground remediation 67% 67% 67% A+ 800% 
Training centre 57% 65% 65% A+ 150% 
Commercial offices 64% 64% 64% A+ 200% 
Port infrastructure 64% 64% 64% A+ 200% 
Greenfield rail line 29% 62% 64% A+ 100% 
Telecommunications 19% 61% 63% A+ 200% 
Light rail depot 63% 63% 63% A+ 200% 
Freeway widening 61% 61% 61% A+ 100% 
Rail upgrade 43% 51% 55% A 150% 
Health care 38% 31% 42% A 0% 
Museum 40% 35% 41% A 0% 
Rail substation 14% 19% 41% A (100%) 
Rail interchange 21% 26% 38% A- (300%) 
Renewable energy 42% 28% 35% A- (300%) 

As Table 7 shows, there is a strong correlation between the rating and the profit 
multiplier. The A+ average is 259%, the A average is 50% and the A- average is 
negative 233%. That is, a great team can produce 2.5 times the green sheet profit, an 
average team returns half the green sheet profit and a poor team loses an average of 
2.3 times the green sheet profit.  

LIMITATIONS OF THE MODEL 
Notwithstanding the observed success of the interventions based on the model results, 
it is not always possible to create an A+ team for every project. Many factors may 
contribute to this inability such as project location, timing, availability of resources, 
relationships, bureaucracy, organisational politics and so on. 

Although a maturity model has been established to select key people, instinct can 
still play an important role in personnel selection and team building. In addition, the 
model and its outputs need to remain confidential within the organisation. If the 
model is not kept confidential (at executive level) then the culture of the business 
could be negatively impacted. 

Many elements affect the success of a project. While the A+ model is a powerful 
tool for managing a project, it should not be considered the only way to build a high 
performing team. 
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CONCLUSIONS 

MARKET COMPETITION AND CONSOLIDATION 
There is a significant disconnect between client and contractor perceptions of how the 
Australian construction market operates, especially when clients are concerned about 
the costs of project delivery.  

Australian public sector clients think that Tier 1 contractors make excessive 
profits from mega projects (Productivity Commission 2014), yet the contractors’ 
annual reports generally show net profits after tax of only 3–4% and there is ample 
evidence of losses as high as A$1.5b on mega projects. In fact, Australian contractors 
make most of their money from projects that are either less than A$500m in value or 
procured using models other than PPPs and design & construct contracts. 

Competition between Tier 1 contractors in the decade from 2005 to 2015 has had 
the effect of forcing consolidation in the market, which is another sign of declining 
rather than excessive profits. A widespread view exists in the public sector that the 
solution is to attract major international contractors to Australia, which will 
supposedly restore competition and cut the costs of building infrastructure. Some 
international contractors have indeed been attracted to Australia, but have generally 
not been successful and some have closed their operations. Moreover, when it comes 
to wanting a ‘safe pair of hands’ to deliver mega projects, public sector clients 
continue to prefer the same Australian Tier 1 contractors. 

Although governments may think that engaging with international contractors is 
the solution to a lessening competitive environment in Australia, they fail to 
understand (or care) that the local contractors are losing money and therefore they 
must either increase their pricing or go out of business, leading to an overall 
contraction of the industry.  

RISK ALLOCATION AND MANAGEMENT 
The principle of ‘risks should be allocated to the party best able to manage them’ is 
generally held to generate the most efficient risk allocation, the lowest costs to the 
project and the greatest value for money for the client. The Australian experience is 
that governments consistently ignore this principle and try to transfer as much risk as 
possible to contractors. This is partly because governments are strongly motivated to 
achieve budget surety and partly because their legal and technical advisors promote 
an adversarial approach to contracting.  

While this continued emphasis on transferring more risks may benefit the public 
sector, it does continuing damage to the construction industry as projects become 
larger and private sector losses become increasingly unsustainable.  

The benefits of developing collaborative project relationships have been already 
been recognised by the financiers of PPP projects, and the next step would be for 
them to influence more equitable approaches to risk allocation and sharing. This is 
where the adoption of a hybrid PPP/alliance procurement model would be beneficial 
because both parties could equally manage the risk together for the best results.  

Another approach that would manage both client and contractor risk more 
effectively is project packaging. This involves breaking up a mega project into 
smaller self-contained projects, with a view to distributing work across a larger 
number of contractors. This reduces the level of risk borne by any one contractor and 
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promotes greater competition by Tier 2 construction companies. This study indicates 
that the optimal contract size is likely to be less than A$500m in value. 

SUBCONTRACTING  
Subcontract market conditions can have an impact on cost, time and labour 
productivity. In a buoyant economy, resource shortages at all levels of a project are 
inevitable. If head contractors resort to letting subcontracts to unproven and 
inexperienced firms, this can delay the project and require more engineering and 
procurement hours to manage it.  

The availability of subcontractors becomes even more critical when the economic 
cycle moves upward, as it has in New South Wales and Victoria in 2017. Untested 
subcontractors can add significant risk to the financial success of mega projects. Even 
when the Australian market is stable, there is a continuing shortage of subcontractors 
that have the capacity to deliver large packages on mega projects.  

TIME MANAGEMENT 
Clients’ assumptions of delivery timelines are often highly optimistic, which places 
unnecessary pressure on contractors. The adverse consequences of late 
commencement and unrealistic timelines cascade through projects, creating a reactive 
environment and reducing the time for leaders to properly plan, innovate and 
collaborate. When time is short, contractors are unable to develop improved methods 
and are forced to revert to conservative and traditional ways of construction. These 
problems become magnified down the supply chain as subcontractors are forced to do 
the same.  

One way to overcome this is to provide more contingency in the contract program. 
This allows sufficient time to select an A+ leader and source an experienced team, 
which reduces the contractor’s exposure to liquidated damages, minimises industrial 
relations pressures and provides more time to innovate through collaborative design. 

COST PLANNING 
The key to improving the accuracy of cost planning is having senior engineering 
estimators with experience of complex projects of similar size, type and location and 
who therefore can allocate reasonable contingency amounts. The chief difficulty that 
contractors have in tendering for mega projects is determining what amount of 
contingency is appropriate and how to remain competitive, which supports the use of 
alternative procurement models. 

COLLABORATION 
Projects whose clients adopt a ‘hands-off’ approach to delivery have a high 
probability of failure. Conversely, projects where there is a common understanding of 
the project requirements and a willingness to resolve problems jointly allow the client 
and contractor to build a stronger commercial relationship as well as to mitigate the 
risks that arise from uncertainties in project delivery. Achieving this means that the 
client needs to be ‘in the tent’ with the contractor. Having intermediaries between the 
client and the contractor, such as client-side project managers who frustrate the 
contractor’s efforts to secure cooperation, should be avoided if possible. 
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DESIGN  
Design is a common contributor to project failure. Designers consistently over-design. 
The consequences are increased costs associated with redesign, delays to the contract 
program and reduced engagement from the project teams. Similarly, project leaders 
often fail to consider the financial consequences of scope changes. A solution is to 
put in place a competent commercial team from the beginning of the project to 
monitor the cost of scope changes and provide advice to the design manager. 

REWORK 
Fast-tracking of projects can significantly erode project performance, as demonstrated 
by the Brisbane Airport Link project which is an alarming example of how costs and 
delays can escalate out of control. Insufficient detailed engineering was done prior to 
construction starting and work packages were released before they were complete, 
which led to many engineering changes and errors that held up the work, reduced 
productivity, required significant rework and generated ripple effects leading to delay 
and disruption throughout the entire project supply chain. While some overlap of 
design and construction on a mega project is feasible and indeed desirable, rework 
needs to be strictly controlled within a contingency allowance.  

INDUSTRIAL RELATIONS  
Industrial relations disputes are higher in the construction industry than in most other 
industries and have the potential to contribute to contractors’ losses on mega projects. 
Knowing that head contractors risk substantial liquidated damages as a result of 
delays, unions routinely use the commercial risk faced by contractors as a lever to 
secure benefits for their members. Building in program float, as referred to above, can 
alleviate some of the pressures and risks associated with industrial relations. 

KNOWLEDGE TRANSFER BETWEEN PROJECTS 
It is very difficult for contractors to share lessons on financial failures. They have no 
wish to reveal sensitive information that could reflect poorly on their competency or 
their stock market valuations, and see no commercial advantage in doing so. This 
explains why the contractor’s perspective is found so infrequently in the literature on 
project performance. However, lessons learned from previous projects can be very 
helpful in improving processes. This openness and honesty can be difficult, but it is 
clearly invaluable in ensuring continuous improvement in planning and delivery. 

PEOPLE AND LEADERSHIP 
The qualitative aspects of human psychology are just as relevant as technical factors 
when studying the causes of mega project failure. This research suggests that 
although the technical and material aspects of a project can and do reduce project 
profitability, losses through human behaviours are very significant.  

Contrary to conventional wisdom, complex projects seem to require leaders with a 
‘cowboy’ type approach. Such leaders discard a significant amount of the prescriptive 
processes that exist in construction projects and introduce experimentation and 
curiosity. This is in sharp contrast to the conventional belief that complex projects are 
made up of numerous simple tasks and therefore can be strategically reconfigured 
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into a series of manageable portions. In other words, a complex project is still 
complex, regardless of how a leader tries to break it up and simplify it.  

Because outcomes are unpredictable in a complex context, leaders need to focus 
on creating an environment from which good things can emerge, rather than trying to 
bring about predetermined results and possibly missing opportunities that arise 
unexpectedly. The ability of a leader to manage uncertainty and ambiguity across a 
large range of situations and relationships is one of the selection criteria in the A+ 
model described in this study. One of the possible reasons why A+ leaders are 
successful is that they intuitively consider all of the opportunities in a complex 
project as well as the risks, and concentrate their efforts on the opportunities which 
then neutralise the risks. 

OPTIMISM BIAS 
This study suggests that while optimism bias is an observable phenomenon and has a 
significant influence on the accuracy of forecasting in the planning and pre-
procurement phases of mega projects, it is not a proven cause of financial failure.  

In the private sector, there is considerable professional status to be gained from 
delivering a mega project. The glamour and prestige are difficult for contractors and 
consultants to resist. Executives believe that if they can win and deliver mega projects, 
it will elevate their businesses to the highest level in the industry. This can be quite 
dangerous as it obscures rational thinking and proper analysis of commercial risks 
and returns.  

In many cases, the accountability model of Tier 1 contractors allows executive 
decision makers to avoid any career consequences when mega projects fail. The 
actual results may not be known until years after the commencement of the project 
and by then there are plenty of technical issues or other people to blame for failure. 

Compounding the problem is the tendency for leaders to attach importance to 
stretch targets on mega projects. While this is intended to increase team motivation, it 
can also encourage leaders to skew their forecasts toward unrealistic outcomes. When 
these forecasts become the basis for remuneration and bonuses, the practice can push 
employees to take greater risks.  

THE A+ MODEL 
Until now, the construction industry has lacked a practical model that captures the 
process of building, skilling and motivating a team to deliver financial success. The 
A+ model developed as part of this study offers a solution to this problem.  

The selection and monitoring of teams is the key to avoiding financial failure, 
with the leader offering the highest and immediate benefit to project performance. 
The correlation between the A+ model outputs and the financial outcomes from the 
projects studied provides validation that it can be used to structure and maintain 
teams that will deliver outstanding performance against all key result areas on a 
project, not just financial performance. During the testing of the model, 
improvements were observed in the form of reduced sick leave, reduced lost time 
injuries, closer client engagement and better stakeholder engagement. Its scalability 
has been demonstrated by the diversity of sizes and types of projects that were used 
for testing. 
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Although the A+ model is in an early stage of development, the results of this 
study suggest that implementation of the model across the A$40b pipeline of future 
Australian construction projects could result in an improvement from the current 14% 
of projects achieving a minimum of their tendered profit to at least 70% of projects 
meeting or exceeding their tendered profit, with other non-cost benefits accruing as 
well. 

REFERENCES 
Alam, Q., Kabir, M. and Chaudhri, V. (2012). “Managing infrastructure projects in 

Australia: a shift from a contractual to a collaborative public management 
strategy”, Administration and Society, 46(4), 422-449. 

BIS Shrapnel. (2016). Engineering Construction in Australia 2016–2026, Sydney: 
BIS Shrapnel, p.15. 

Duffield, C. (2008). Report on the performance of PPP projects in Australia when 
compared with a representative sample of traditionally procured infrastructure 
projects, National PPP Forum – Benchmarking Study, Phase II, Melbourne: The 
University of Melbourne, 1-44. 

Duffield, C., and Xu, M. (2010). Performance Benchmark Study of Victorian Projects: 
August 2010: Comparison of the delivery phase of projects, Melbourne: The 
University of Melbourne. 

Flyvbjerg, B. (2006). “From Nobel Prize to project management: getting risks right”, 
Project Management Journal, 37(3), 5-15. 

Flyvbjerg, B. (2007). How Optimism Bias and Strategic Misrepresentation 
Undermine Implementation, Trondheim: Norwegian University of Science and 
Technology, 41-55. 

Garemo, N., Matzinger, S. and Palter, R. (2015). Megaprojects: The Good, the Bad 
and the Better, New York: McKinsey and Company. 

Bureau of Infrastructure, Transport and Regional Economics (BITRE). (2016). 
Australian Infrastructure Statistics Yearbook 2016, Canberra: Department of 
Infrastructure and Regional Development. 

Grimsey, D. and Lewis, M. (2005). “Are public private partnerships value for 
money?”, Accounting Forum, 29(4), 345-378. 

Infrastructure Partnerships Australia (IPA). (2007). Performance of PPPs and 
Traditional Procurement in Australia, Sydney: Infrastructure Partnerships 
Australia. 

Jefferies, M. and McGeorge, W. (2009). “Using public‐private partnerships (PPPs) to 
procure social infrastructure in Australia”, Engineering, Construction and 
Architectural Management, 16(5), 415-437. 

Kangari, R. and Riggs, L. (1989). “Construction risk assessment by linguistics”, IEEE 
Transactions on Engineering Management, 36(2), 126-131. 

Kelly, A. (2014). Construction in Australia, Industry Report E, Melbourne: 
IBISWorld. 

Kumaraswamy, M. (1998). “Consequences of construction conflict: a Hong Kong 
perspective”, Journal of Management in Engineering, 14(3), 66-74. 

Kumaraswamy, M. and Chan, D. (1995). “Determinants of construction duration”, 
Construction Management and Economics, 13(3), 209-217.  



34 

Love, P., Davis, P., Edwards, D. and Baccarini, D. (2008). “Uncertainty avoidance: 
public sector clients and procurement selection”, International Journal of Public 
Sector Management, 21(7), 753-776.  

Ng, A. and Loosemore, M. (2007). “Risk allocation in the private provision of public 
infrastructure”, International Journal of Project Management, 25(1), 66-76. 

Productivity Commission. (2014). Public Infrastructure, Inquiry Report No. 71, 2 
vols, Canberra: Productivity Commission. 

Siemiatycki, M. (2009). “Delivering transportation infrastructure through public-
private partnerships: planning concerns”, Journal of the American Planning 
Association, 76(1), 43-58. 

Wachs, M. (1990). “Ethics and advocacy in forecasting for public policy”, Business 
and Professional Ethics Journal, 9(1), 141-157. 

Willems, T. (2014). “Democratic accountability in public-private partnerships: the 
curious case of Flemish school infrastructure”, Public Administration, 92(2), 340-
358. 



B-1 

APPENDIX B 

AUSTRALIAN CONSTRUCTION MARKET DATA 

This appendix provides additional graphs of construction market data that were studied during the 

literature review. Owing to their varying sources, dates of publication and time scales, not all of the 

graphs agree with each other and there are a number of discontinuities in the base data. However, when 

taken together they provide a good picture of the historical growth of the market and forecasts for the 

future. 

INFRASTRUCTURE CONTRIBUTION TO GDP 

By 2017, expenditure on the delivery of public infrastructure in Australia was running at historically high 

levels. Figure B.1 shows that the money spent on public sector construction projects has been equivalent 

to more than 2% of GDP since 2008. Much of this has involved roads, subdivisions, bridges and 

electricity infrastructure. There has also been a significant amount of investment in buildings for the 

public sector, such as hospitals (Productivity Commission 2014). 

 

Figure B.1 Expenditure on engineering construction work for the public sector as a percentage of 
GDP 

Source: Productivity Commission 2014 
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INFRASTRUCTURE SPENDING GROWTH 

Between 2001 and 2015, Australian infrastructure construction activity more than doubled in value, 

mainly due to sharp increases in the construction of transport, water and energy infrastructure. Although 

the value of transport construction has decreased since 2013–2014, overall infrastructure activity has 

remained high, with A$23b in engineering and construction activity occurring in 2014–2015 (BITRE 

2016). Figure B.2  shows the inflation-adjusted value of infrastructure construction activity from 1987 to 

2016. 

Figure B.2 Infrastructure construction activity 

Source: BITRE 2016 

This figure shows a strong correlation with Figure 1.1 in Chapter 1 of this thesis which shows the growth 

in project size from 1990 to 2017. Of particular interest is the transport line of this figure as it shows a 

significant acceleration in spending between 2001 and 2013. While the value of transport construction 

activity declined markedly between 2013 and 2016, it is forecast to pick up again between 2017 and 

2020. 

Water infrastructure construction expenditure increased sharply in 2007–2008 and again in 2009–2010, 

reflecting work conducted on the South East Queensland Water Grid and the Victorian Desalination 

Plant. After the completion of these projects, expenditure on water infrastructure decreased but stabilised 

to slightly above pre-desalination plant levels. 
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COMPLETED AND FORECAST INFRASTRUCTURE PROJECTS 

Spending on road and rail projects fell to about $19b in constant dollars during 2015–2016 after peaking 

in 2013–2014, according to the industry research company Macromonitor (2017). However, national 

spending on transport infrastructure is expected to increase by 73% to peak at $33b in 2018-19, as shown 

in Figure B.3.  

Macromonitor (2017) says that Australian spending on roads has tended to grow by an average of 5% 

after inflation over the past three decades, but a number of major projects are making the cyclical swing 

unusually large. Based on its analysis of future government policies, Macromonitor expects that 

combined road and rail spending will revert towards the mean trend by 2024–2025.  

Figure B.3 Major road and rail projects (1990–2025) 

Source: adapted from Macromonitor 2017 
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Figure B.4 is a project by project forecast made by BIS Shrapnel (2015) which extends the horizon of 

future projects (valued at $1b and over) out to 2025. This shows that the value of work that will be 

delivered in 2019 will be almost four times the previous two peaks in 2009 and 2011. This forecast 

appears to confirm the trends identified in Figure B.2 and the project sampling conducted in Chapter 4. 

Figure B.4 Major road and rail projects (2003-2025) 

Source: BIS Shrapnel 2015 
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CONSTRUCTION MARKET SEGMENTATION 

Figure B.5, Figure B.6 and Figure B.7 provide information about the segmentation of the Australian 

infrastructure market in 2014 according to sector, product/service type and client, respectively.  

Figure B.5 Major market segmentation 

Source: Kelly 2014a 

 

Figure B.6 Products and services segmentation 

Source: Kelly 2014d 
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Figure B.7 Major market segmentation (clients)  

Source: Kelly 2014d 

Figure B.8 shows the proportion of the total market in each State, indicating that the market is balanced 

geographically between Queensland, New South Wales, Victoria and Western Australia. The Northern 

Territory, South Australia and Tasmania with their smaller populations are clearly small players in 

comparison to the larger States. 

Figure B.8 Geographical distribution of construction activity 

Source: Kelly 2014b 
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APPENDIX C 

RISK CLASSIFICATIONS 

This appendix provides additional risk classifications that were studied during the literature review. The 

first section deals exclusively with PPP risks and the second section provides a commentary on legal risks 

applicable to all major projects. 

RISK CLASSIFICATIONS FOR PPP PROJECTS 

PPP projects are vulnerable to a variety of risks, some of which are inherent in the organisational setup of 

PPP projects and in the nature of the participating organisations. Other risk sources in PPPs include 

construction delays, cost overruns, politics and policies, cooperation and the prevailing economic 

environment (Chan et al. 2011).  

Chan et al. (2011) studied risk assessment and allocation in Chinese PPP projects and identified a total of 

34 possible risks in ten different categories, as shown in Table C.1. They also developed definitions for 

each risk and these are shown in Table C.2. Although contemporary Chinese political-institutional risks 

such as corruption of government officials figured significantly in their research, their categorisation of 

risks is broadly similar to that of Kumaraswamy (1997), suggesting that their work is internationally 

relevant.  

Table C.1 Systematic and special project risk descriptions 

Risk category  Risk descriptions  

Systematic project risks  

Political risk group  
Government corruption, government intervention, 
nationalization/expropriation, public credit, poor public decision-making 
process 

Economic risk group  Interest rate fluctuation, foreign exchange fluctuation, inflation, financing 
risk  

Legal risk group  Legislation change, imperfect law and supervision system, change in tax 
regulation  

Social risk group  Political/public opposition  

Natural risk group  Force majeure, unforeseen weather/geotechnical conditions, environment 
risk  

Specific project risks  

Construction risk group  Completion risk, material/labour nonavailability, unproven engineering 
techniques  

Operation risk group  Project/operation changes, operation cost overrun, price change, expense 
payment risk  

Market risk group  Market competition, change in market demand  

Relationship risk group  Third-party delay/violation, organization and coordination risk, inability of 
the concessionaire  
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Other risks  
Land acquisition, delay in project approvals and permits, conflicting or 
imperfect contract, lack of supporting infrastructure,  residual risk, 
inadequate competition for tender 

Source: Chan et al. 2011 

Table C.2 Interpretation of each risk factor associated with PPP projects 

Risk factor Description  

Government corruption  The behaviour of the corruption of government officials will increase the cost 
of keeping the relationships between the government and the project 
company. Meanwhile, it will increase the risk of contract breaking by the 
government. 

Government intervention  Government officials intervene in the project operations directly, which will 
affect the autonomy of private investors’ decision making. 

Nationalization/expropriation  Central or local government seizes the projects.  

Public credit  The rejection of government to implement the responsibilities agreed in the 
contract, which brings direct or indirect damages. 

Third-party delay/violation  Apart from government or private investors, other project participants do not 
implement the responsibilities agreed in the contract or project delay. 

Political/public opposition  For various reasons leading to the public interest being unprotected and 
damaged, which, as a consequence, causes political and even public 
opposition to the risk of the project construction. 

Imperfect law and supervision 
system 

The damage arising from the current PPP legislation which is low level, low 
effectiveness, conflict bearing, and poor operability. 

Legislation change  Change of law and regulations and other government macroscopic economic 
policies will cause the increase in project costs and decrease in revenue, etc. 

Interest rate fluctuation  The loss of PPP projects arising from the uncertainties of the interest rate 
volatility.  

Foreign exchange fluctuation  The risk of the variability of foreign currencies exchange and the foreign 
currencies exchangeability risk.  

Inflation  The increase of the price level of the commodities, the decrease of 
purchasing power of currencies, which cause the increase of cost and other 
consequence. 

Poor public decision-making 
process 

Non-standardised procedures, bureaucracy, lacking of PPP project 
experience and ability, insufficient preparation and information asymmetry, 
leading to poor decision making. 

Land acquisition  The increase in project cost and extension of project duration caused by the 
difficulty of acquiring the rights of the land. The cost and time for land 
acquisition exceeds the original plans. 

Delay in project approvals and 
permits 

Complicated procedures are required for project approval with high cost and 
long time. Upon approval, it is very difficult to proceed business adjustments 
regarding the project scope and nature. 

Conflicting or imperfect contract The risk of the contract with inaccuracy, vagueness, inflexibility, 
inconsistency, inequitable risk-sharing, unclear division of responsibility, etc. 

Financing risk  The risk arising from the irrational financing structure, unsound financial 
market, and difficulty in financing.  
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Risk factor Description  

Project/operation changes  Poor constructability in design phase, design error or vagueness, standards 
and contracts variation, owners’ variation leading to the project, or operation 
changes. 

Completion risk  Project delay and cost overrun, etc., which cause insufficient cash flow and 
inability to pay off debts on time.  

Material/labour non availability  Loss because of delay in raw materials, resources, machines and equipment, 
or energy supply.  

Unproven engineering techniques The techniques adopted are immature and cannot fulfil the standards and 
requirements as expected, or the techniques are of poor applicability which 
makes private investors to reinvest for the technology improvement. 

Unforeseen weather/ geotechnical 
conditions 

Because of the project site’s bad natural conditions, for example, climate 
condition, special geographical environment, and poor site conditions, etc. 

Operation cost overrun  Government raises the standard of the products or services leading to the cost 
overrun by the non-commercial factors such as increase in interest rates, 
exchange rates or force majeure, or poor operation management. 

Market competition (uniqueness) An actual market competition of the existing project caused by the new 
project or rebuild project of government or other investors. 

Change in market demand  Apart from the risk from arising from market competition, factors attributed 
to macroeconomics, social environment, change in population, adjustment of 
laws, and regulations leading to the change in market demand. 

Price change  Price of PPP products or services are too high, too low, or inflexible to 
adjust, leading to the revenue of the project company lower than expected. 

Expense payment risk  Infrastructure of the project or the process of the service provision is affected 
by other factors which prevents the timely payment of the client’s (or 
government’s) fees. 

Lack of supporting infrastructure The risks generated by the unavailability of the supporting facilities of the 
project.  

Residual risk  Investors overuse the resources like equipment or other technical conditions, 
etc., which cause insufficient materials and equipment with depreciation at 
the end of the concession period. As a consequence, it affects the continuous 
operation of the projects. 

Inadequate competition for tender The risk includes unfair, non-transparent tendering process, incomplete 
tender information, insufficient number of tenders, vicious market 
competition, and bidding lowest price to win the tenders. 

Inability of concessionaire  The insufficient ability of the concessionaire leading to low productivity of 
project construction and operation.  

Force majeure  Before signing contract, the contract party cannot control or prevent 
reasonably. When the events happen, the situation cannot be escaped or 
conquered, such as a worker strike, or other unforeseen items that are not 
“natural” risks. 

Organization and coordination risk Because of the insufficient coordination ability of project company, the cost 
of communication among project participants increases and conflicts occurs. 

Change in tax regulation  The change in tax regulation of central or local government.  

Environment risk  Because of the increasing requirement of the government or social 
organization regarding the environment  

Source: Chan et al. 2011 
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Infrastructure Australia (2008a) has also identified some of the key risks applicable to PPP projects in 

Australia. These are summarised in Table C.3 below.  

Table C.3 Risks applicable to PPP projects  

Risk  Description  

Site risk  This includes the risk that the project land will be unavailable or unable to be 
used at the required time, or in the manner or at the cost anticipated, or the 
site will generate unanticipated liabilities.  

Design, construction and 
commissioning risk  

The risk that the design, construction or commissioning of the facility (or 
certain elements of those processes) is carried out in a way that results in 
adverse consequences for cost and/or service delivery.  

Sponsor risk  In establishing a project consortium, the sponsor typically establishes the 
private party in the form of a special purpose vehicle (SPV), which contracts 
with government. The SPV is simply an entity created to act as the legal 
entity of a project consortium. Because the arrangement is financed through 
non-recourse or limited recourse debt, creditors have access to the project’s 
cash flows but limited-recourse to the sponsors’ balance sheets. Sponsor risk 
is the risk taken by government that the SPV, or its subcontractors, will not 
fulfil their contractual obligations.   

Financial risk  The risk that private finance will not be available, the project will not prove 
financially robust or changes in financial parameters will alter the bid price 
before financial close.  

Hard and soft facility maintenance 
operations risk and the payment 
mechanism  

This includes the risk that payments made for services during the service 
period are abated due to performance incidents and is typically reflected in 
both the contractual provisions and the payment mechanism.  The larger the 
size of hard and soft facility maintenance service packages, the more 
effective is the payment mechanism in influencing service performance.  

Market risk  This includes the risk that demand or price for a service will vary from that 
initially projected so that the total revenue derived from the project over the 
project term will vary from initial expectations.  

Network and interface risk  This arises where the contracted services or method of delivery of those 
services are linked to, rely on or are otherwise affected by certain 
infrastructure, inputs and other services or methods of delivering the 
contracted services. Interface risk is the risk that the contracted services will 
not be compatible with the delivery of Core Services.  

Industrial relations risk  The risk that industrial action impacts on the performance under the 
contractual obligations.   

Legislative and government policy 
risk  

The risk that government will exercise its powers and immunities, including 
but not limited to the power to legislate and determine policy, in a way which 
disadvantages the project.  

Force majeure risk  The risk that events may occur which will have a catastrophic effect on either 
party’s ability to perform its obligations under the contract. 

Asset ownership risk  This includes the risk of maintaining the asset to the requisite standard 
(including the risk that the cost of maintenance may increase during the 
term), the risk of premature obsolescence, or that the construction of 
competing facilities will occur.  

Tax risk  The risk that changes in the taxation framework may impact on the financial 
assumptions of the project.   

Interest rate risk  The risk of adverse interest rate movements.  

Source: Infrastructure Australia 2008a  
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TOP 12 CRITICAL LEGAL RISKS  

Table C.4 below presents the critical risks for engineering and construction projects in summary form. 

These risks are typical for Tier 1 contractors operating in the Australian market. 

Table C.4 Top 12 critical risks 

Risk Issue Comments 

Liability Cap Limiting the 
contractor’s liability 
exposure when things 
go wrong. 

The value of the liability cap is not typically a critical risk, 
provided it does not exceed the value of the contract. Of greater 
importance is what is excluded from the cap – if the cap is low, but 
there are numerous exclusions, then the cap provides limited 
protection to the principal contractor. 
As such, contractors have strict guidelines as to what can be 
accepted as exclusions from the cap (i.e. where the contractor 
would have “unlimited” liability).  These are listed below: 

• Personal injury/death 
• Damage to third party property 
• Wilful default 
• Fraud 
• Infringement of intellectual property rights 
• Breach of confidentiality obligations 
• Abandonment of the works 
• Insurance proceeds recovered (up to the insurance caps 

required under the contract), except proceeds from 
professional indemnity insurance. 

Exclusion of 
consequential loss 
 

Limiting the 
contractor’s exposure 
to the client for their 
lost profit (and other 
indirect and 
consequential losses) 
when things go 
wrong. 

In addition to seeking to exclude all indirect and consequential 
losses, contractors specifically list the categories of losses that 
come within the consequential loss exclusion, e.g.: 

• Loss of use; loss of profit; loss of revenue 
• Financing costs 
• Loss of production; business interruption 
• Demurrage (e.g. trains, ships, aircraft); train loading costs 
• Increased operating costs 
• Loss of or corruption of data. 
Contractors usually agree to accept certain carve-outs from the 
consequential loss exclusion (i.e. where the contractor would have 
consequential loss exposure) in respect of the following: 

• Agreed liquidated damages (i.e. delay liquidated damages 
and, if applicable, abatement charges) 

• Interest 
• Fraud 
• Breach of intellectual property rights 
• Insurance proceeds recovered (up to the insurance caps 

required under the contract). 
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Risk Issue Comments 

Liquidated 
Damages  
   

Managing the 
contractor’s liability 
exposure in 
circumstances of 
delay. 

Where a party fails to comply with or achieve contractual dates 
(e.g. Milestones; Practical Completion; Administrative 
Completion), that party is in breach of contract and therefore has 
exposure for a claim for damages. 
Construction contracts typically include a delay liquidated 
damages regime. This benefits the contractor as it enables it to 
understand, and limit, its liability exposure for delay; and it 
similarly benefits the client in that the client typically does not 
have the burden of suing the contractor for damages and proving 
its losses. 
Contractors usually require delay LDs to be the client’s sole 
financial remedy against the contractor – in other words, the client 
cannot levy delay LDs and then also sue the contractor for 
damages for breach of contract.  
A client is not usually able to terminate the contractor for placing a 
cap on delay LDs (unless the project is a PPP). 

Look forward and 
cost to complete 
tests 
 

Preventing clients 
from second guessing 
whether the contractor 
will complete on 
time/on budget and 
hence terminating the 
contract early. 

Look forward 
A look forward test is a test applied during the term of the contract 
to determine whether the contractor will achieve practical 
completion by a certain time. If the contractor fails the test, this 
typically allows the client to take steps that are adverse to the 
contractor (e.g. requiring a cure plan and ultimately a termination). 
Contractors regard a look forward test as undesirable because it 
can be applied early in the project; and if the client takes such 
steps, it exposes the contractor to a range of problems. 
If a look forward test is to be included, contractors have extensive 
check lists of how the test must be applied. 
Cost to complete 
A cost to complete test is a clause under which payment to the 
contractor is determined by reference to the difference between the 
unpaid contract sum and the cost of completing the remaining 
work, rather than the value of the work actually completed. 
Cost to complete tests are usually resisted by contractors. 

Security of payment Ensuring the client 
has capacity to meet 
payment obligations. 

This is not usually an issue when dealing with State or other blue-
chip clients. However, issues may arise with private clients.  
Where a client is not known to the contractor, or is an SPV, 
‘payment security’ guidelines are applied to protect the 
contractor’s interests. 

Novation or 
assignment 

Ensuring a novation 
by the client does not 
adversely affect the 
contractor’s ability to 
get paid (e.g. 
incoming client may 
be an SPV). 

This is not usually an issue when dealing with State or other blue-
chip clients. However, issues may arise with private clients. 
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Risk Issue Comments 

Termination risks Preventing clients 
from cancelling the 
job so the contractor 
loses the opportunity 
to earn profit; two 
specific issues – 
termination “for 
convenience” and 
“hair trigger” 
termination. 

Termination for convenience 
It would be unusual for clients not to include a clause in a contract 
that allows the client to terminate a contractor for 
convenience.  However, contractors believe that this is a privilege 
and the client should pay for it. 
Contractors therefore wish to be adequately compensated. They 
wish to be able to claim a margin for work performed, and 
endeavour to obtain margin for work not performed (although the 
latter is typically difficult to get). 
Termination for default 
Similarly, it would be unusual for a contract not to include a 
default and termination regime; i.e. if the contractor defaults, the 
client can take steps against the contractor including termination. 
Contractors usually seek that contract defaults events be limited to 
material events or breaches, i.e minor or trivial breaches should not 
be caught by the default regime.  
Upon default, contractors seek a reasonable cure period (typically 
more than 28 days). There are exceptions to this, whereby the 
contractor will allow an automatic termination right (although 
these events are limited, and generally directly within the 
contractor’s control – e.g. failure to maintain insurances; failure to 
procure security; etc.). 

Change in law Managing the risk of 
unforseen changes in 
law.  

The key is whether the change in law is foreseeable; if it is 
foreseeable, a contractor will bear the risk of the change occurring 
(on the basis that the change can be priced at tender stage). 
In respect of unforeseen changes in law, contractors require an 
allowance for appropriate compensation.  This is typically in the 
way of additional costs (and sometimes additional time, although 
time is generally not the issue). 

Unforeseen ground 
conditions 

Managing the 
contractor’s exposure 
to unpriced latent 
conditions (including 
contamination). 

If the risk of latent conditions (including contamination) cannot be 
priced with a high degree of reliability, a contractor will usually 
require the risk to be passed back to the client. 
Taking on the risk of latent conditions requires the contractor to 
carry out due diligence in respect of the risk.  The contractor will 
need to prepare mitigation strategies and allocate an allowance in 
the price.   

Long stop dates Including an end-date 
for the contractor’s 
liability. 

This Critical Risk is required in circumstances where long term 
warranties and broad indemnities are required.  
The contractor’s concern is that such warranties and indemnities 
may have the effect of circumventing the statute of limitations, 
meaning that the contractor will be liable for indefinite periods of 
time. 

Payment terms Ensuring regular and 
timely payment. 

Contractors require timely payments to meet their cash flow 
requirements. 

Bribery and 
corruption and 
compliance with 
codes of conduct 

Ensuring the 
contractor knows 
what it must comply 
with. 

This is not usually an issue when dealing with government or other 
blue-chip clients. 
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OTHER COMMERCIAL RISKS 

In addition to the above 12 critical risks, there also other commercial risks that contractors need to 

consider. These are summarised in Table C.5 below. 

Table C.5 Other critical risks 

Risk Issue Comments 

Security Package 
(performance bonds, 
bank guarantees, letters 
of credit and cash 
retentions) 

Financial limits are 
required to manage 
the bonding 
facilitates and the 
contractor’s overall 
exposure. 

There are various issues here including the percentage amount; 
credit rating; step-down at PC; client’s rights to make a call; ‘no 
assignment’ of security; security form – e.g. bank guarantees 
vs. insurance bonds. 

Parent Company 
Guarantee (PCG) 
requirements 

Where possible, to 
limit the provision of 
PCGs 

If a contractor is a subsidiary of a holding company, the 
contractor will usually seek a PCG from its holding company 

Project Guarantees Financial exposure 
related to project 
performance or 
patronage 

A contractor will not warrant the financial performance or 
patronage of a project. 

Process Design Financial exposure 
related to a process 
guarantee 

Due to the extent of the financial exposure related to a process 
guarantee, a contractor needs to ensure that the consequence of 
providing a process guarantees is fully understood including 
mitigants, if any. 

Defects Liability Period 
(DLP) 

Financial exposure 
related to 
rectification of 
defects 

In particular the length of any refresher periods for defects 
rectified, and the longstop date for refresher periods (e.g. 24 
months from PC). 

Entitlements Extensions of Time 
(EOT) and cost relief 

In addition to the matters raised as Critical Risks above (i.e. 
latent conditions and changes in law), attention must be paid to 
EOT and/or cost relief for IR; Access; Other contractors; and 
Force Majeure (client and client rep delays are a given). 

Design 
risk/responsibility 

Design creep In a construct-only context, what “design creep” exists? 
Alternatively, in a D&C context, if the contractor is novated the 
design, have the novated consultants assumed ‘back-to-back’ 
design warranties and liabilities? 

Fit for Purpose (FFP) Obligations and 
warranties 

The contract needs to be clear in terms of the required purpose, 
which must be clearly and objectively defined (and not be 
aspirational, subjective or subject to change after completion). 
FFP should be measured from the date of completion (i.e. not 
evergreen). The context of a FFP warranty is important – it is 
questionable whether it should exist at all in a construct-only 
contract. 
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FINANCIAL REPORTS 

The following examples of financial reports are provided in this appendix: 

• Example contract valuation (1 page) 

• Example tender form or ‘green sheet’ (2 pages) 

• Example contents page from monthly report (1 page). 

Company and contract names have been redacted from the reports for confidentiality reasons. 
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1. Minutes of previous meeting 
2. Progress of work 
3. Staging plans 
4. Program status 
5. Upcoming work 
6. Health, safety and environment 
7. Training 
8. Community relations 
9. Quality 
10. Subcontracts 
11. Financial Position 
12. Cash Flow 
13. Variations 
14. Extensions of time 
15. Current issues 
16. Personnel changes and movements 
17. Contract valuation 
18. Cost analysis report 
19. Risks and opportunities 
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PROJECT DATA 

(CONFIDENTIAL – FOR EXAMINATION PURPOSES ONLY) 

Approximately 250 infrastructure projects were initially identified as potential candidates for 

investigation as part of this research. From this list, 50 projects were selected for investigation and 

analysis. Of these, 28 were completed projects for which profit data are available, and 22 current projects 

for which profit data are yet to be reported.  

Figure E.1 and Figure E.2 respectively show these completed and current mega projects in timeline 

format, ordered by commencement date. These figures correspond to Figure 4.1 and Figure 4.2 in 

Chapter 4 and include the names of the projects. 
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APPENDIX F 
INTERVIEW CONSENT AND RECORD FORMS 

The following documents are included in this appendix: 

 Interview consent form 

 Record of interview form 

 





HREC	  Number:	  1647917.1	  Project	  Start	  Date:	  October	  2016	  Version:	  V1	  –	  13/10/2016	  
	  

Consent	  Form	  
School of Enginerring 

Department of Infrastructure Engineering 	  
	  
Project:	  “Unlocking the Key to Mega Project Delivery” 
	  

Professor Colin Duffield (Supervisor)    
Department of Infrastructure Engineering  
Email: colinfd@unimelb.edu.au 
 
Professor Priyan Mendis (Co-Supervisor)    
Department of Infrastructure Engineering  
Email: pamendis@unimelb.edu.au 
 
Mr Peter Ryan (Ph.D. student)   
Department of Infrastructure Engineering   
Email:  p.ryan2@student.unimelb.edu.au 
Phone: 0409 015 934 
	  
	  
Name	  of	  Participant:	   	  
 
 
 

1. I consent to participate in this project, the details of which have been explained to me, and I have been provided 
with a written plain language statement to keep.  

 
2. I understand that the purpose of this research is to investigate the financial failures of mega projects delivered in 

Australia since 2000. 
 

3. I understand that my participation in this project is for research purposes only.   
 

4. I acknowledge that the possible effects of participating in this research project have been explained to my 
satisfaction.  

 
5. In this project I will be required to participate in an interview of about 45-60 minutes at a convenient location and 

time, so that you can get a more detailed understanding of what contributes to the failures and successes of mega 
project delivery in Australia. I acknowledge that the interview will be transcribed, and that I would be provided with a 
copy of the transcript, so that I can verify that the information is correct and request deletions. It is estimate that the 
total time commitment required of me would not exceed 2 hours. 

 
6. I understand that my participation is voluntary and that I am free to withdraw from this project anytime without 

explanation or prejudice and to withdraw any unprocessed data that I have provided.  
 

7. I understand that the data from this research will be stored at the University of Melbourne and will be destroyed 
after 5 years.  

 
8. I have been informed that the confidentiality of the information I provide will be safeguarded subject to any legal 

requirements; my data will be password protected and accessible only by the named researchers. 
 

9. I understand that given the small number of participants involved in the study, it may not be possible to guarantee 
my anonymity.  

 
10. I understand that after I sign and return this consent form, it will be retained by the researcher.   

	  
	  
	  
Participant	  Signature:	   	   Date:	   	  
	  
	  
Department	  of	  Infrastructure	  Engineering	  
The	  University	  of	  Melbourne	  Victoria	  3010	  Australia	  
T:	  +61	  3	  8344	  9854	  	  	  F:	  +61	  3	  8344	  4616	  	  	  	  
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Record of Interview 
 

Project 
Name     

Date of Interview 
 

PERSONAL DETAILS 

Organisation 
 

Contact Details 
 

Title / Role 
 

CONTRACTUAL OBLIGATIONS 

1. Why	  do	  mega	  projects	  generally	  fail	  to	  achieve	  their	  tendered	  financial	  result?	  

 
 
 
 
 

 

2. How	  have	  you	  turned	  around	  a	  difficult	  project?	  

 
 
 
 
 

  

3. Is	  it	  difficult	  to	  get	  out	  of	  a	  spiral	  when	  projects	  are	  going	  bad	  or	  are	  challenging?	  	  
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4. How	  do	  you	  define	  the	  success	  of	  a	  project?	  

 
 
 
 
 

  

5. Describe	  some	  of	  the	  initiatives	  you	  implement	  to	  ensure	  success?	  

 
 
 
 
 

 

6. Can	  you	  discuss	  the	  risk	  to	  project	  success	  in	  relation	  to	  Design?	  

 
 
 
 
 

 

7. Can	  you	  discuss	  the	  risk	  to	  project	  success	  in	  relation	  to	  Inclement	  Weather?	  

 
 
 
 
 

 

8. Can	  you	  discuss	  the	  risk	  to	  project	  success	  in	  relation	  to	  Leadership?	  
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9. Can	  you	  discuss	  the	  risk	  to	  project	  success	  in	  relation	  to	  Industrial	  Relations?	  

 
 
 
 
 

 

10. Can	  you	  discuss	  the	  risk	  to	  project	  success	  in	  relation	  to	  Latent	  Conditions?	  

 
 
 
 
 

 

11. What	  are	  the	  consequences	  to	  you	  personally	  if	  projects	  fail?	  

 
 
 
 
 

 

12. Other	  
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NON-‐CONTRACTUAL OBLIGATIONS 
13. What’s	  your	  view	  on	  optimism	  bias	  and	  ego	  in	  regards	  to	  project	  success	  or	  failure?	  	  	  

	  
	  
	  
	  
	  

	  

14. Other?	  
 
 
 
 
 

 

SIGNATURES 
Interview conducted by: 

Name:  Position:  

Date:  Signature:  

Comments by Interviewer: 
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Focus Group Summary 

Issues and Recommendations 

 

 

 

 

 

Contents 

1. Purpose of the Focus Group and This Document 

2. Issue One: How Can the Industry Better Measure the Success of Major Projects? 

3. Issue Two: How Can the Industry Reduce the Costs of Tendering? 

4. Issue Three: How Can the Industry Improve the Quality of Outputs? 
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1. Purpose of the Focus Group  

 

The focus group was a cutting edge initiative with participation from the senior executives of a 
major Tier 1 contractor and a State Government road authority. The focus group, the outcomes 
of which are documented in this summary, aimed to explore solutions to some of the industry’s 
toughest challenges. A mixture of ideas, recommendations or knowledge transfer and 
alignment, make these types of collaborative explorations pivotal to the successful delivery of 
major infrastructure projects in Australia. 

The focus group explored the following three issues: 

- Improving the consistency in measuring success 

- Reducing the costs of tendering 

- Improving quality across the board. 

The conclusions, recommendations and ideas from the focus group discussion are described on 
the following pages. At the conclusion of the focus group, the participants recommended the 
value of the observations captured to any project or team looking to improve the performance of 
their collaboration or engagement. 

 

  



Appendix G  Focus Group Summary 

G-5 

2. Issue One: How Can the Industry Better Measure the Success of Major Projects? 

The discussion of this most critical issue highlighted the following conclusions: 

To improve the measurement of project success: 

1. Before the project starts 

a. Collaboration set up is critical – alignment of goals, expectation of stretch, 
measurement of success (shared framework). 

b. The narrative of the project must also be aligned between the owner and 
contractor at start up: why is this a critical project? Is its purpose to save lives? 
improve connections? innovative designs, new standards, legacies? 

c. The mindset of successful collaboration must be cascaded throughout the 
project and stakeholders; and the skills for delivering on each goal confirmed in 
the team. 

d. The strategies for delivering each outcome planned must be detailed and 
monitored together to minimise risks and maximise opportunities. 

e. Legacy issues must be discussed and designed in advance. Success is not 
achieved by chance, and legacy is key – what will the project leave behind for 
the community? 

f. The corporate sponsors of the project must buy into the goals set and 
back up the collaboration with corporate belief and confidence. Governance 
structures are critical: knowing who and where sign off occurs on decisions, 
where advice will be sourced and how risk and opportunity reporting occurs. 

2. During the project’s implementation 

Confidence, proactivity and resolution are the three key elements: 

a. Confidence – once aligned each party needs to be confident that the other is 
committed. This is usually achieved through meetings being well run and 
commitments being kept. 

b. Proactivity – No surprises underpin all good performance. Each party must act 
to help the other achieve the goal without breaching contractual parameters, 
but without the limitation of feeling that the other side can do it alone. 

c. Resolution – the project needs the mindset, skills and systems to quickly and 
easily resolve difficulties and take actions to ensure that no issues escalate 
beyond the control of the parties themselves.  Creativity, not compromise, and 
a commitment to dialogue and solving first. 
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3. After the project’s completion 

a. The project should identify a variety of awards and recognition methods to 
submit for and engage in together. There should be multiple exceptional project 
achievements not over-reliance on any one achievement or element. These 
should match the legacy plans made up front. 

b. The successful narrative must penetrate the corporate office of the project 
team members. The project team knowing and believing in success is not 
enough.  The narrative must be shared. 

c. Recovery – As well as the sharing of successes, the project must share, 
beyond the project team evidence of how the project recovered from mistakes. 
Invariably a result that may look bad on paper can often be reinterpreted as an 
amazing achievement if the context, background and efforts of the team are 
revealed. 

Additional key management issues: 

1. Perceptions matter – like never before, the communication of the project to all 
stakeholders and the community is critical. 

2. Mindset matters – All the team members must understand and work to stretch goals 
otherwise they disengage rather than engage. 

3. Use of the contract – if the contract is the central point of works, a creative mindset will 
be destroyed. No party gives up their rights, but a ‘solutions before contracts’ mindset is 
key. 
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3. Issue Two: How Can the Industry Reduce the Costs of Tendering? 

Ten key recommendations and ideas were highlighted in the focus group to streamline, simplify 
or adjust the tendering process to ensure minimum cost for maximum project benefit: 

1.  Construct only contracts should continue to be the preferred/default procurement 
model. Design costs should be reallocated back to the owner. The downside is that this 
may reduce innovation. 

2.  Time is key (cost of holding on to tendering resources). Reduce and commit to time 
frames for tenders. If necessary ask the tendering parties how much time they will need 
rather than setting arbitrary dates.  

3. Value tendering may be worth investigating. Process driven by tenderer identification 
of project risks and mitigation ideas before pricing. 

4. Streamline EOI documents for critical content of high value. Eliminate packaging and 
standard repetitious elements. Reduce template dramatically. 

5. Interactive sessions/interviews/workshops are considered much higher value than 
documentation. Must be maintained and enhanced. Still limit to three interactions. 

6. Limit the number of tenders invited to three submissions - focus on risk mitigation 
and price. Everything else should be assumed as prequalified. 

7. Extend the reference designs to minimise risks of design cost. 

8. Select a shortlist without design consultant in order to reintroduce competition to the 
designer groups. 

9. Transparent and clear sharing of emphases, weighting and evaluation criteria in 
tenders to enable proper focus on core risks. (Connecting back to establishing success 
question earlier). 

10. Ideas around novating costs or reimbursement for costs were not valued. 
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4. Issue Three: How Can the Industry Improve the Quality of Outputs? 

There were a range of ideas identified in each of four industry categories: 

1. How can we best ensure the quality output of individuals? 

a. Skills focus and uplift is key – what works and what doesn’t. 

b. Training in the client’s requirements and specifications eg. Green Card. 

c. Practical applications and examples of what is good and bad. 

d. Project-specific inspection and test plans. 

e. Enforce accountability. 

f. Principles-based decision making (empower the individual to own a 
decision). 

g. Client and industry technical workshops/conferences. 

h. Mentoring programs for engineers and supervisors. 

2. How can we best ensure the quality output of teams? 

a. Leadership drives everything. Start at the top and make sure the culture 
impacts the delivery team. 

b. Have both sides to an innovation buy in on the standards. 

c. Get technical specialists out on site for anything unusual. 

d. Recruit superintendents with required skills. 

e. Transparency on the se of non confirming products. 

f. All team members held accountable for QA and cross checking. 

g. Frequently stop to review lessons learnt with delivery teams. 

h. Report positive stories to demonstrate learnings in action – this creates 
legacy, saves money and time. 

i. Share cost of right level of surveillance and supervision. 

j. Make quality rank highly in performance reviews. 
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k. Management needs to do a QA review against time and cost pressures to 
predict issues. 

l. Reward excellence. 

m. Create and implement a right the first time, no rework, culture. 

n. Ensure the team is put together correctly and skills and experience are 
present and in the right roles. 

o. Differentiate who makes the decisions from who gives the advice, and who 
does the sign off? 

3.  How can we best ensure the quality output of projects? 

a. Timing of works is critical – for example do we force works in wet weather 
months? 

b. Performance reports. 

c. Better planning. 

d. Client quality inspector/works mentor 

i. Arbiter of fact appointed by client and contractor. 

e. Self regulation does not work. 

f. Responsiveness to non conformances must be a measure of success.  
Non-conformance reports must have a mindset of successful if raised and 
closed out quickly. 

g. Expectations of quality are set up front and then must not change. Owner to 
contractor, contractor to subcontractors. 

h. Focus on workshops and collaborative dialogue on any innovation around 
design, engineering, product use, technical delivery and specification when 
required due to identified complexity or risk or opportunity. 

4. How can we best ensure the quality output of the entire industry? 

i. Revise/understanding of product and materials risks and how to use. 

j. Need to elevate quality to the same level of importance as safety (mindset 
across the supply chain). 

k. Training. 
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l. More knowledge sharing and case studies of what worked or not. 

m. Introduce more standard components / work outputs. 

n. Competition is forcing corners to be cut – correct budget allocation for risk 
and complexity. 

o. Better understanding and decision making of which elements can be 
challenged and what is no go. 

p. Set minimum criteria on no change elements. 

q. More leadership focus required on quality of product. 

r. Client and contractor meetings to assess project non-conformance 
reports based on functionality/structural integrity and durability. 
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