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ABSTRACT 
The unprecedented resources boom of the first decade of the 21st century has had 

a dramatic impact on the Australian economy. The surge in commodity prices 

stimulated much investment in resource projects, which, at the peak, accounted for 

almost one-half of all private investment in Australia. This thesis analyses the value of 

this investment from a capital-market perspective. I estimate the impact on the wealth of 

shareholders in resource companies of three key aspects in getting resource projects 

underway:  

• Government approvals. The development of a resource project heavily relies 

on approvals from government. Initially, a resource company has to obtain an 

exploration license from government to prospect the targeted area. Then, after 

intensive rounds of feasibility studies, if the results reveal economic value, the 

company would probably conduct an environmental impact survey, apply for 

environmental approvals and prepare the development approval applications. All 

this would have to occur before construction of the project can commence. I use 

an event study approach to investigate the impact of government approvals on 

shareholder wealth. The results suggest that, on average, the granting of 

approvals substantially increases shareholders wealth, as well as enhancing 

liquidity of stock in the companies.  

• Feasibility studies. Using hand-collected data, I examine the role of feasibility 

studies of mining projects in generating shareholder wealth. The results indicate 

that mining companies experience significantly positive abnormal returns at the 

time of the announcement of the completion of feasibility studies. I also use 

these data to shed light on (i) capital-budgeting practices used by mining 

companies; (ii) the degree to which forecasts of exchange rates and commodity 

prices by companies agree with commodity currency theory (mostly they do); 

and (iii) the quality of these forecasts (mostly they are poor). The availability of 

these feasibility studies provides an opportunity to analyse the value of 

information generated inside companies, information that is usually not 

publically available for other (non-mining) companies. Thus, this material is of 

broader interest.  

• Changes in the status of projects. A typical resource project starts with a 

preliminary idea, and then passes through several distinct steps until it is either 
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completed or shelved. I examine the stock market reaction to announcements of 

the progress of projects as they advance from one stage to another (from “under 

consideration” to “committed”, for example). The results indicate that investors 

strongly and positively react to announcements of such progress. In broad terms, on 

average, a dollar invested in a project generates 20% of additional shareholder 

wealth after all expenses (including the cost of capital) are accounted for. But 

due to the inherent uncertainties in the resources sector, there is much dispersion 

around this average. 

 



iii 

ACKNOWLEDGEMENTS 
Foremost, I would like to express my sincere gratitude to my supervisor, 

Winthrop Professor Ken Clements for his continuous support, encouragement and help, 

and for his patience, motivation, enthusiasm, and immense knowledge. His guidance 

helped me in all the time of my research and writing of this thesis. I could not have 

imagined having a better supervisor and mentor for my PhD study. 

I would like to acknowledge the financial, academic and technical support of the 

University of Western Australia and its staff, particularly in the award of a BHP Billiton 

Studentship that provided the necessary financial support for my PhD study. 

I would like to thank Steve Smith of Deloitte Access Economics, James 

McClements and Christopher Corbett of Resource Capital Funds and Intierra for 

generously providing data to the University of Western Australia and the Tonkin 

Corporation for inviting me to attend the “Permit and Project Approvals Conference”. I 

also would like to thank the valuable comments from Don Harding of La Trobe 

University at the 2011 PhD Conference in Economics and Business, Andrew Ferguson, 

Richard Heaney and Mel Davies. This thesis was examined by Professors Jing Shi of 

RMIT University, Tom Smith of University of Queensland and Robert Webb of 

University of Virginia. I would like to thank them for carefully reading the thesis and 

making suggestions for improvements. 

I also thank Grace Gao, Mei-Hsiu Chen and other PhD students in Economics, 

UWA Business for the great help, constructive suggestions and all the fun we have had 

in the past four years.  

Last, I would like to thank my family for the wonderful company and 

unconditional support from my wife, the endless love from my mum, the infinite joy 

from my son, and the great help from my parents-in-law. 

 



 



iv 

DECLARATION 
 

 

Understanding Resource Investment 

I hereby declare that except where specific reference is made in the text to the 

work of others, the contents of this thesis are original and my contribution is clearly 

identified in the thesis.  

 

 

 

 

 

 

 

 

Liang Li 
 

 



 



v 
 

TABLE OF CONTENTS 
ABSTRACT ......................................................................................................................... i 

ACKNOWLEDGEMENT ................................................................................................ iii 

DECLARATION ............................................................................................................... iv 

TABLE OF CONTENTS .................................................................................................... v 

LIST OF TABLES ............................................................................................................ vii 

LIST OF FIGURES ........................................................................................................... ix 

CHAPTER 1  INTRODUCTION                                                                                                            1 

1.1 Resources and the Australian Economoy ......................................................... 3 

1.2 Other Measures of Resources ........................................................................... 8 

1.3 The Key Stages of Resource Projects ............................................................ 11 

1.4 The Uncertain Journey of Resource Investments ........................................... 16 

1.5 Analytical Foundations .................................................................................. 19 

1.6 The Contributions and a Preview of the Thesis ............................................. 22 

 References ...................................................................................................... 26 

CHAPTER 2 MINING PROJECT APPROVALS                                                        29 

2.1 Introduction .................................................................................................... 29 

2.2 Literature Review ........................................................................................... 33 

2.3 The Event Study Methodology ...................................................................... 35 

2.4 The  Data ........................................................................................................ 41 

2.5 Shareholder Wealth Effects ............................................................................ 44 

2.6 Liquidity Effects ............................................................................................. 50 

2.7 Cross-sectional Analysis ................................................................................ 56 

2.8 Conclusions .................................................................................................... 62 

References ...................................................................................................... 64 

Appendix  ....................................................................................................... 68 

  



vi 

CHAPTER 3 FEASIBILITY STUDIES                                                                     79 

3.1 Introduction ................................................................................................. 79 

3.2 Data ............................................................................................................. 81 

3.3 Capital Budgeting Practice in Mining ......................................................... 85 

3.4 Bi-variate Behaviour of Gold Prices and the Australian Dollar ................. 89 

3.5 Commodity Currencies ............................................................................... 91 

3.6 Forecasting Accuracy ................................................................................ 100 

3.7 Abnormal Returns ..................................................................................... 106 

3.8 Determinants of Announcement Day Returns .......................................... 107 

3.9 An Australian-Canadian Comparision ...................................................... 110 

3.10 Conclusions ............................................................................................... 119 

References ................................................................................................ .121 

Appendix ................................................................................................... 124 

CHAPTER 4 CHANGES IN THE STATUS OF MINING PROJECTS               129 

4.1 Introduction ................................................................................................ 129 

4.2 Data and Methodology ............................................................................... 131 

4.3 The Abnormal Returns ............................................................................... 137 

4.4 The Role of Firm and Project Characteristics ............................................ 151 

4.5 Summary and Conclusions ......................................................................... 153 

References………………….………………………………… …………157 

Appendix .................................................................................................... 159 

CHAPTER 5 SUMMARY AND CONCLUSIONS                                                  165 

 References .................................................................................................. 170 

 

 

  



vii 

LIST OF TABLES 
Table 1.1   Transition Probabilities, Australian Resource Investments .......................... 16 

Table 1.2   Limiting Transition Probabilities, Australian Resource Investments ........... 18 

Table 2.1   Event Distribution by Year and Types of Approval ..................................... 42 

Table 2.2   Sample Characteristics .................................................................................. 43 

Table 2.3   Event Distribution across Sample Firms ....................................................... 44 

Table 2.4   Mean of Daily Abnormal Returns ................................................................. 45 

Table 2.5   Summary of Cumulative Abnormal Returns and Dollar Value .................... 47 

Table 2.6   Multiple-day Cumulative Abnormal Returns ............................................... 51 

Table 2.7   Daily Abnormal Turnover and RQS ............................................................. 55 

Table 2.8   Abnormal Returns and Firm Characteristics ................................................. 61 

Table 2.9   Abnormal Returns and Firm Characteristics: Alternative Event Windows .. 62 

Table A2.1 Event Descriptions ....................................................................................... 74 

Table 3.1   Distribution of Feasibility Studies  ............................................................... 82 

Table 3.2   Descriptive Statistics ..................................................................................... 83 

Table 3.3   Main Project Characteristics by Project Product .......................................... 84 

Table 3.4   Project Evaluation Techniques...................................................................... 86 

Table 3.5   Mean Cost of Capital .................................................................................... 88 

Table 3.6   Forecast Risks ............................................................................................... 89 

Table 3.7   Distribution of Gold Prices and Exchange rates ........................................... 91 

Table 3.8   Forecasts of Gold Prices and Exchange rates ............................................... 92 

Table 3.9   Gold Prices and Exchange Rates: Forecasts, Realised values and Errors .... 98 

Table 3.10 Forecast and Actual Gold Prices ................................................................. 102 

Table 3.11 Forecast and Actual Exchange Rates .......................................................... 103 

Table 3.12 Measures of Accuracy of Forecast .............................................................. 104 

Table 3.13 Daily and Cumulative Abnormal Returns ................................................... 108 

Table 3.14 Abnormal Returns, Project Characteristics and Firm Value ....................... 111 

Table 3.15 Stock Market Comparison, Australia vs Canada ........................................ 113 

Table 3.16 Terminology Used for Feasibility Studies in Canadian and Australian Stock 

Markets ....................................................................................................... 114 

Table 3.17  Sample Size ................................................................................................ 115 

Table 3.18  Average Values of Project Characteristics, all Types of Feasibility Study 116 

Table A3.1Event Descriptions ...................................................................................... 125 



viii 

Table 4.1   States of Projects ......................................................................................... 132 

Table 4.2   Examples of Projects ................................................................................... 134 

Table 4.3   Summary of Projects Included and Excluded ............................................. 135 

Table 4.4   Distribution of Projects by Industry  ........................................................... 135 

Table 4.5   Distribution of Events by State ................................................................... 136 

Table 4.6   Descriptive Statistics ................................................................................... 137 

Table 4.7   Daily and Cumulative Abnormal Returns ................................................... 141 

Table 4.8   Daily and Cumulative Abnormal Returns: Market-adjusted Returns ......... 146 

Table 4.9   Daily and Cumulative Abnormal Returns: 240-day Estimation Window .. 147 

Table 4.10 Value of Resource Projects: Various Event Windows ............................... 148 

Table 4.11 Cumulative Abnormal Returns, Firm and Project Characteristics.............. 154 

Table 4.12 Cumulative Abnormal Returns, Project Cost and Market Capitalisation ... 155 

Table A4.1Event Descriptions ...................................................................................... 160 

Table 5.1 Summary of Average Abnormal Returns, Australian Resources Sector, 2001-

2012 ............................................................................................................ 154 

 

  



ix 

LIST OF FIGURES 
Figure 1.1   Business and the Australian Economy .......................................................... 2 

Figure 1.2   Australia and its Mineral Provinces ............................................................... 3 

Figure 1.3   Terms of Trade and Commodity Prices ......................................................... 7 

Figure 1.4   Media Attention ............................................................................................. 9 

Figure 1.5   Resources and the ASX ............................................................................... 10 

Figure 1.6   Key Stages of Resource Investment Project ................................................ 11 

Figure 1.7   Citations of IM and BREE ........................................................................... 15 

Figure 2.1   The Exploration Approval and Mining Licence Process in Australia ......... 31 

Figure 2.2   Average Abnormal Returns ......................................................................... 48 

Figure 2.3   Wealth Effects of Approvals ....................................................................... 49 

Figure 2.4   Daily Average Relative Quoted Spreads ..................................................... 58 

Figure 2.5   Average Abnormal Turnover ....................................................................... 59 

Figure 3.1   Distribution of Projects ................................................................................ 84 

Figure 3.2   The Relation Between $A and Commodity Price........................................ 90 

Figure 3.3   Key Combinations of Gold Prices and Exchange Rates .............................. 93 

Figure 3.4   The Value of the Australian Dollar and Commodity Prices ........................ 95 

Figure 3.5   Domain of Forecast Errors........................................................................... 97 

Figure 3.6   Forecast Errors of Exchange Rates and Gold Prices ................................... 99 

Figure 3.7   Predicted and Realised Values................................................................... 105 

Figure 3.8   Average Abnormal Returns, all Types of Feasibility Studies ................... 117 

Figure 3.9   Average Abnormal Returns by Type of Feasibility Study ........................ 118 

Figure 4.1   Distribution of Projects .............................................................................. 138 

Figure 4.2   Size Distribution of Firms ......................................................................... 139 

Figure 4.3   Distribution of Ratio of project cost to market capitalisation ................... 140 

Figure 4.4   Average Abnormal Returns ....................................................................... 143 

Figure 4.5   Average Cumulative Abnormal Returns ................................................... 149 

Figure 4.6   Value of Resource Projects ........................................................................ 150 

Figure 5.1   International Comparison of Real GDP ..................................................... 166 

 



 



1 

CHAPTER 1 
INTRODUCTION 

The Australian economy experienced an unprecedented resources boom in the first 

decade of the 21st century. This phase is now known as the “Millennium Boom”. It is a 

powerful force in shaping the Australian economy. Unlike previous booms, the 

Millennium Boom is distinguished by a surge in global commodity prices, an associated 

rise in the terms of trade and an unprecedented upswing in resources investment. As 

Figure 1.1 shows, the share of resources investment in GDP grew from 1.8% in 1993 to 

almost 8% in 2012, accounting for 45% of all business investment in the economy 

(investment itself having reached about 18% of GDP). The surge in resources investment 

has played a vital role in explaining the recent strong performance of the Australian 

economy. These developments highlight the necessity of understanding the economics of 

resource investments and their consequences. This is all the more compelling as 

commodity booms tend to repeat themselves and as the investment phase of the current 

Australian boom seems to be drawing to a close.1  

This thesis analyses the implications of resources investment from a capital-market 

perspective. As shares in a company represent a claim on its future earnings, stock prices 

reflect investors’ evaluation of these future earnings. The value of a stock is the 

appropriate fraction of the discounted present value of expected future earnings. If the 

stock market is working efficiently, as most evidence suggests it is, then observed prices, 

on average, equal this true value and prices change as a result of the receipt of new 

information that changes the market’s evaluation of the company’s future prospects. 

Another way of expressing this is to state that prices reflect all publicly available 

information (Fama, 1970). The stock market thus can be considered as a mechanism that 

processes information such that the future prospects of a company are appropriately 

priced. These prices then serve as signals that guide capital to those purposes in which it 

is most highly valued. This approach to the stock market provides a practical way to value 

investment in resource projects. A new project changes the company’s expected future 

earnings, and the capitalised value is the stock price change at the time of the 

announcement. Thus, the change in the stock price at the time of the announcement of a 

new investment project is a measure of its value. To operationalize this idea, we need to 

1 The literature on the impact of the Millennium Boom in Australia is still evolving. Contributions to this 
literature include Gruen (2006, 2010, 2011a, 2011b), Henry (2006), Bhattacharyya and Williamson (2011), 
Connolly and Orsmond (2011), Corden (2012), Bishop et al. (2013), Rayner and Bishop (2013), Jääskelä 
and Smith (2013), Rees (2013) and Sheehan and Gregory (2013). 
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be precise about what is meant by the term “announcement” and its date, as well as what 

companies are likely to be affected. Also required is an asset pricing model that provides 

the “baseline” return in order to isolate the impact of the announcement of the new 

information from other developments in the market that are taking place at the same time. 

But if we abstract from these matters of detail, in essence we have a simple but 

fundamental economic theory, the theory of efficient capital markets. This forms the key 

underlying foundation of this thesis.  

This chapter is organized into five sections. I first briefly review the economic 

history of Australian resource booms in Section 1.1. The conventional macro-economic 

approach to measure the impact of a resources boom is to examine what is the likely 

impact on GDP and related aggregates. By contrast, Section 1.2 examines two other 

measures of the importance of resources investment. Section 1.3 discusses some 

institutional detail of the life cycle of a resource project. Section 1.4 highlights the 

uncertainty of the resources industry by providing some preliminary estimates of the 

probability that an investment project will progress from one stage to the next in its life 

cycle. Section 1.5 contains a broad overview of the relevant literature. The last section 

describes the original contributions of the thesis and gives a preview of its contents.  

FIGURE 1.1 

INVESTMENT AND THE AUSTRALIAN ECONOMY 

 
Note: “Resources investment” refers to investment in the mining and energy industries. 
Source: Kent (2013) 
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1.1 RESOURCES AND THE AUSTRALIAN ECONOMY 

The resources sector has an important role in the economic history of Australia. In 

particular, resource booms have deeply affected the development of the Australian 

economy over the past two centuries. In this section, I discuss three important resource 

booms and their implications for the macro economy. My discussion divides the past 200 

years into two periods: before the 2000s and after. 

1.1.1 Resource Booms in the 19th and 20th Centuries 

The first major mining boom took place in New South Wales and Victoria in the 

1850s. The first well-publicised discovery of gold in 1851 by Edward Hargraves, a 

veteran of the California gold rush, marked the beginning of the Australian gold rush. 

Figure 1.2 provides a broad indication of the regions in which gold was discovered. For 

example, the prominent goldfield was Bathurst in New South Wales where Edward 

Hargraves made his discovery in 1851. Bendigo, Clunes and Ballarat were famous 

goldfields in Victoria. The brief account of the economic history of this experience that 

follows is based on a number of sources, including Blainey (1963, 1970), Butlin (1964, 

1985), Maddock and McLean (1984), Greasley and Oxley (1997), McLean (2004, 2009) 

and Battellino (2010).  

FIGURE 1.2 

AUSTRALIA AND ITS RESOURCE PROVINCES 

 
Note: Shaded areas are indicative only (not drawn to scale). 
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Some economic historians (see, for example, Maddock and McLean, 1984) 

suggested that the 1850s gold rush may have been caused by the international gold rushes 

during that period, such as California, which ignited the general interest in gold 

exploration and mining. This boom lasted for about 15 years, approximately between 

1851 and the late 1860s, and profoundly affected the Australian economy and society.  

The scope of this boom greatly exceeded all of the subsequent resource booms if we 

measure it in terms of its macro-economic effect. The value of exports from New South 

Wales and Victoria rose by a factor of six in three years, from £2.4 million per annum in 

1850 to £15.6 million per annum in 1853, and gold exports overtook wool exports and 

became the leading exporting industry for the following 18 years. The money supply 

trebled in a couple of years due to the huge increase in exports. Since the colonial 

government did not control the money supply or the exchange rate there were large 

inflationary pressures. As a result of the high inflation rate, by the middle of the boom, in 

about 1860, the real exchange rate increased more than 50% compared to that at the start 

(Battellino, 2010). Labour flowed into the gold states, New South Wales and Victoria, 

due to the gold rush. Some of them came from other states, such as South Australia and 

Tasmania, but a larger amount came from sharply increased immigration. As a result, 

Melbourne became the largest city in Australia, with a population of 125,000 in 1861. 

The population of Australia almost trebled between 1850 and 1860 to 1.1 million. Unlike 

later booms, this boom was not associated with a large increase in mining investment 

because large amounts of capital were not available at that time, and the form of 

mining—surface alluvial mining—tended to be labour intensive and required only a 

modest capital input. 

In addition, there was evidence of what is now known as the “Dutch disease”. The 

booming resources sector attracts labour and capital from the other sectors by paying 

higher wages and investment returns. Consequently, some non-mining industries were 

damaged because of the lack of labour, the increased labour costs and the high real 

exchange rate. For example, the wool industry and wool exports grew at much lower rates 

and a shepherd’s wage doubled between 1850 and 1853 (Battellino, 2010). In New South 

Wales, the number of establishments in manufacturing decreased over that period 

(Maddock and McLean, 1984). Despite Dutch disease, the overall impact of the gold rush 

on economic activity was highly positive. The increased immigration greatly boosted 

demand for goods and services and the related industries, such as transport, sawmilling, 

and brick-making, all rapidly developed. The correspondingly increased demand for food 
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also benefited the agricultural sector. The boom peaked in about 1860 and a decade later 

GDP growth still remained at very high levels. 

McLean (2009) points out that the gold rush created a sustained rise in prosperity 

rather than a bust after the boom. Three decades after 1860, the population in 1891 had 

almost trebled to reach 3.1 million compared to 1.1 million in 1860. Incomes continued to 

rise at a reasonable rate of 1.3% per annum and the growth rate of the aggregate economy 

remained high at about 5% per annum. 

McLean (2009) believes that two possible reasons account for the phenomenon that 

a “bust” did not occur following the initial gold boom. One is that the benefits of the gold 

discoveries were long term rather than short term. Gold output remained at a high level 

over the four decades following 1860. Gold production averaged 3 million fine ounces 

per annum in the 1850s. In the 1880s, more than thirty years after the initial gold rush, 

production was about 1.5 million ounces per annum, still at 50% of its peak level. The 

other reason for the absence of a bust is that the immigrants who arrived during the gold 

rush did not flow out so there was a long-term demographic effect on the Australian 

economy.  

The second major resources boom occurred in the post-1960 period. The 

background to this boom was the rise in the Asian economies. The enormous expansion 

of the resources sector—coal and iron ore in particular—in the 1960s and 1970s was 

closely associated with the rapid transition of Japan from a developing country to a 

developed one. As indicated in Figure 1.2, the coal and iron ore developments were 

located in Queensland and Western Australia, respectively. Major sources for the 

economic implications of this boom include Boyce (2001), Battellino (2010) and 

Stapledon (2012). In what follows, I draw on these sources. 

The particular implication of the rise of Japan for Australia was that because of the 

relatively short distance between Australia and Japan, lower transport costs made a lot of 

mineral projects economically viable. The existence of high-quality iron ore deposits in 

the Pilbara region of Western Australian had been known for some time, but their inland 

location required the development of substantial rail links, as well as port facilities. The 

magnitude and long-term nature of the necessary investment presented a major source of 

risk to investors. This risk was overcome by producers and major Japanese steel mills 

entering into long-term contracts to purchase specified quantities at prices that made 

investments in Pilbara iron ore projects economically viable. The Hamersley railway, the 

first part of the iron ore railway network in the Pilbara, commenced construction in 

December 1964 when Hamersley Iron Pty Ltd signed with Japanese steel companies a 
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long-term contract for iron ore exporting beginning in August 1966. 2  Risk sharing 

between producers and buyers was also achieved via Japanese steel companies becoming 

joint investors in the development of a number of iron ore projects in the Pilbara. 

The rise of Japan also stimulated coal exports from Australia. The development of 

the large coal projects in the Bowen Basin in Queensland met the large demand for high-

quality coking coal from the Japanese steel industry. Coal exports to Japan began in 

1960s and reached almost 20 Mt per year by 1970. In the 1970s oil prices dramatically 

increased, from below US$3.50 per barrel to US$12.00 in 1974, which created large 

demand for Australia’s coal in European and Asian markets. 

During the 1960s, there was a significant expansion of iron ore and coal output in 

response to high demand from the international market. In contrast to the gold boom in 

the 19th century, the boom in the 1960s was more capital intensive. This partly reflected 

the growth in global capital markets and the fact that iron ore and coal projects were of 

such large scale. The ratio of resource investment to GDP peaked at almost 3% in the 

early 1970s compared to only 0.5% in 1960.   

During this boom, the nominal exchange rate was relatively stable until 1970s. In 

the early 1970s, the exchange rate started to appreciate, but there were substantial 

economic problems. Because of the expansionary fiscal policy, the money supply grew by 

over 20% per annum. As a result, inflation rose sharply. By the mid-1970s, both the 

global economy and the Australian economy experienced severe difficulties caused by 

high inflation. Commodity prices stagnated, resource investment dropped to low levels 

and the boom ended. 

1.1.2 The Millennium Boom  

The recent resources boom was, and remains, very substantial and based on a broad 

range of resources. The core of the boom focuses on the large development in iron ore, 

coal and gas. This experience is known as the “Millennium Boom”. It has been, to a large 

extent, driven by the rise of China, which is following the example of Japan in the earlier 

period. However, China has a much larger economy than Japan so its level of demand is 

correspondingly larger and is likely to grow more and for longer. Although China had 

experienced similar strong economic growth before the 2000s, it met most of its 

requirements for commodities from its own domestic supplies. It was only in the 2000s 

2 The Hamersley railway is a private rail network in the Pilbara for the purpose of carrying iron ore. As of 
2010, it served 11 mines in the Pilbara, transporting 220 million tonnes of ore annually to the ports at 
Dampier and Cape Lambert. 
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that its demand outstripped those supplies so it became a more significant influence in 

global commodity markets. Debate on the role of the Millennium Boom and efforts to 

understand its full economic impact are ongoing; important contributions include those 

made by Gruen (2006, 2010, 2011a, 2011b), Connolly and Orsmond (2011), Corden 

(2012), Stapledon (2012), Bishop et al. (2013), Rayner and Bishop (2013), Rees (2013) 

and Sheehan and Gregory (2013). In what follows, I draw on these sources. 

The Millennium Boom is distinguished by an increase in commodity prices and an 

associated rise in Australia’s terms of trade. The combination of an increase in global 

resource demand and the subsequent rise in prices stimulated a major program of 

investment in new resources projects. As can be seen in Figure 1.3, for the period 1993-

2003 the terms of trade had been comparatively steady. Over the same period, the prices 

of iron ore, coal and natural gas were also relatively stable. A sharp increase in 

commodity prices occurred after 2003. Coal prices trebled and iron ore prices rose ten-

fold from 2003 to 2012. Although the price of natural gas decreased in 2012, its peak 

price in 2008 was still more than five times the price in 2003. The terms of trade peaked 

in 2011, almost doubling from 2003.  

FIGURE 1.3 

TERMS OF TRADE AND COMMODITY PRICES  

(Indexes, 1993 = 100) 

 

 
Source: ABS Cat. No. 5206.0 and Index Mundi (http://www.indexmundi.com/commodities)  
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appreciation harmed the competitiveness of the non-resource parts of the tradable goods 

sector, manufacturing, agriculture, tourism and international education. Corden (2012) 

argues that Australia should be thought of as having a “three-speed” economy as a result 

of the recent resources boom. He has in mind the following split of the economy:  

• the booming sector, which comprises resource, the fast moving sector  

• the lagging sector, which is made up of the non-resource export sector and 

import-competing industries that are the losers with low or even negative 

growth  

• the rest of the economy, the non-tradable sector, which is almost certainly a 

net gainer. 

As mentioned above, global commodity prices started rising in 2003 but the impact 

on investment was not immediate due to caution by investors about whether these higher 

prices were temporary or of a more permanent nature. As confidence built that higher 

prices might be sustainable, there was a significant rise in resources investment. The 

investment boom that emerged in the period 2005-12 appears to be the most significant in 

the economic history of Australia. As shown in Figure 1.1 above, resources investment 

has grown to about 8% of GDP and 45% of total business investment. However, because 

of gestation lags the higher prices and investment have not yet led to an appreciable 

expansion in minerals output and employment. The value added in resource increased 

modestly over the last decade and is approaching 10% of GDP. Resources employment 

increased from 1.7% of total employment to 2.1%. Despite the minor increase in its stock, 

the actual number of people employed in the resources industry still increased by a factor 

of three over the past 12 years from about 80,000 jobs in 2000 to 250,000 in 2012. 

1.2 OTHER MEASURES OF RESOURCES 

At the commencement of this chapter, I measured the size of resources investment 

by comparing it to GDP. This reveals a large growth in resources investment in recent 

years. In this section, I use two other approaches to measure resources investment—

media coverage and the relative size of publicly listed resources companies. These 

alternative measures tell a similar story of substantial growth over the past few decades.  

The media plays an important role in informing people of political, economic and 

social developments that take place. It can be argued that a vibrant media substantially 

assists society, with democracy functioning more or less satisfactorily in most countries in 

the West. Some countries have laws and regulations that are designed to promote media 
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diversity in an effort to improve the working of the media industry in supplying 

information from a variety of sources. Presumably, the idea underlying these laws and 

regulations is that if there are a sufficient number of independent media outlets, this will 

result in the transmission of unbiased messages of the issues of the day. Of course, there 

are always instances in which the media gets things wrong (e.g., the millennium bug), but, 

possibly, these are the exceptions to the general rule that the media tends to provide a 

reasonable account of major topics, issues and stories.  

FIGURE 1.4 

MEDIA ATTENTION  

 

 
Note: This figure gives the results of keyword searches conducted in April 2013 in Factiva 
(http://global.factiva.com/en/sess/login.asp). The heights of the columns (read from the left-
hand vertical axis) represent the number of articles relating to the key words that were 
published in Australia (in Factiva, the parameters “source category” = “region” = Australia). 
The keywords are “inflation”, “unemployment”, “exchange rate or value of currency”, 
“interest rate” and “resource project or mining project or energy project” shown in the bottom 
legend. Duplicate articles are removed. The black solid line (read from the right-hand vertical 
axis) shows the share of total articles relating to resource projects.  

 

With the idea of the media providing valuable information in mind, I can measure 

the relative importance of economic issues by examining how extensively they are 

covered by the media. Figure 1.4 reports the number of the articles in the Australian 

media dealing with five issues: (i) inflation, (ii) unemployment, (iii) the exchange rate, (iv) 

interest rates and (v) mining and energy projects. This information is from Factiva, which 

is a business intelligence system, offering news and business information from sources 

that vary from the top media outlets to business and consumer websites. Each column in 

the figure represents the number of items published in Australia over a ten-year period 
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that deal with a specified issue. As can be seen, over the most recent ten years, more than 

10,000 items on resource projects were published compared with 122 during 1983-1992. 

The solid black line shows the share of articles regarding resource projects in the total. As 

can be seen, this share of articles relating to resource projects dramatically increases from 

about 0.8% in 1983-1992 to 2% in 2003-2012. I can also measure the change in the 

relative importance of resource projects from a growth-rate perspective. The average 

growth rate of articles on resources published over the past 30 years is almost 25% per 

annum, which is much higher than the approximately 20% per annum growth rate for 

other issues.  

The capitalisation of publicly listed resources companies is another way of 

measuring the role/size of the sector. Figure 1.5 displays the overall performance of the 

resources sector on the Australian Securities Exchange (ASX) over the last decade. The 

dashed line is the share of the total capitalisation of the resources companies listed on the 

ASX. This increased to a peak of about 30% in 2010, from near 20% at the start of the 

decade—a 10-percentage-point increase, or a 50% increase given the 20% base. The year 

of the peak, 2010, is a little before the peak of commodity prices (Figure 1.3), but this 

agrees with the idea of the stock market acting as an early warning signal of future 

development. Also to be noted is the rapid decline in the capitalisation share immediately 

following the peak, which is a reflection of the underlying volatility of resources. 

FIGURE 1.5 

RESOURCES AND THE ASX 

 
Source: The DataStream database 
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the relative growth rates, RS ASXg g ,−  and the capitalisation share (w), which can be 

expressed as RS ASX(log w) g g ,∆ = −  so that the share increases when resources grow 

faster. 

1.3 THE KEY STAGES OF RESOURCE PROJECTS 

Unlike most other investments, resources investment is not a one-off event; it is a 

complex process and entails a long lead time— from a preliminary investment idea to the 

completion of the project. In this section, I elaborate on this important distinction. This 

section is based on a number of sources, including Hogan et al. (2002), Hogan (2003), 

Penney et al. (2007), PwC (2012), Rudenno (2012) and URS (2006). 

1.3.1 The Whole Process 

A typical resource project goes through several key stages before reaching the 

production stage. Six sequential stages are summarized in Figure 1.6. Here, I classify 

these stages into two groups: (i) those requiring only a modest capital input, including 

“geological, economic and policy setting”, “project generation” and “exploration” stages; 

and (ii) those associated with high capital input, including “capital budgeting”, “project 

development” and “production” stages. The detailed discussion that follows draws in part 

on Penney et al. (2007).  

FIGURE 1.6 

KEY STAGES OF A RESOURCES INVESTMENT PROJECT 
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at which the company has not formally commenced capital investment. It merely 
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conducts preparation work, including targeting the mineral resource, analysing the supply 

and demand conditions in commodity markets and reviewing the relevant government 

regulations for resource investments. When the project moves into the “project generation” 

stage, the company starts to target possible mine sites by collecting the public information, 

including the publicly available maps, geoscientific information and previous exploration 

results. A broad exploration area is usually chosen, but before commencing detailed 

exploration, the company is required to apply for an exploration approval from 

government.   

At the “exploration” stage, the company focuses on more data collection by 

conducting surveys and investigation. To target the mining area, several approaches could 

be used, including high-resolution airborne surveys, ground geophysical surveys, 

geochemical sampling and even reconnaissance drilling to collect ore samples. Once the 

area is identified, further tests are conducted to investigate its economic viability, 

including drilling, pitting, trenching and/or surface sampling. If the ore body 

demonstrates potential economic value, further drilling and sampling take place to 

preliminarily map and define the size, grade and geometry of the deposit. If the 

preliminary results look sufficiently promising, the company will formally start the 

capital budgeting process of the project.  

At the capital budgeting stage, the company might conduct several rounds of 

feasibility studies to analyse the project’s viability. In conducting these feasibility studies, 

the firm makes a detailed mining plan, estimates the tonnage and grade of mineral 

resources or ore reserves and predicts the economic value of the project. If the evidence 

demonstrates the profitability of the project, the company will make the final investment 

decision and the project moves into the “development” stage.  

Before commencing to develop the project, the company must obtain full mining 

licenses and raise sufficient funds. In developing the project, in addition to the 

construction of the mining site the company must develop the critical infrastructure and 

services, including power, water and transport. In addition, the accommodation of 

workers also should be seriously considered. The company could choose to expand an 

existing town if the mine is close enough for workers to commute. Otherwise, the 

company might apply to establish a “company town”, or provide temporary 

accommodation on site and workers commute long distances to the mine site on a roster.  

When the construction is completed, the project moves into production stage and 

starts to produce ore. At this stage, the company may choose to sell the extracted ore 

directly or process it into concentrate before selling. The processing of raw ore, if it is 
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necessary, could be done at the mine site (reducing the transport costs) or close to a power 

source (reducing the energy costs). As mining takes place, further targets for exploration 

may be defined in order to increase the mine’s resources and extend its life.  

A resource project goes through the above stages in a sequential and irreversible 

manner. At each stage, the company might relinquish the project if it becomes not 

economically viable. This complex process is full of uncertainties that are amplified by 

the long lead time of new projects (on average, 3-5 years). In what follows, I discuss three 

key aspects of the resource investment process in more detail.  

1.3.2 Government Approvals 

Governments regulate the whole process of resource investments by issuing 

approvals. Before starting to explore a target area, the company is required to obtain an 

exploration approval. When the company successfully completes three prerequisite 

components—land access, environmental assessment and work approvals—it will be 

granted an exploration approval. After completing exploration, the project moves into the 

capital budgeting stage, as shown in Figure 1.6. The company then sets out to obtain full 

mining licenses. In Australia, five main approvals are needed for developing resource 

projects—land access, mining lease, project planning, construction and operation, and 

environmental approvals. These approvals and requirements may be dealt with either 

concurrently or sequentially. However, the project cannot start construction until all 

approvals are obtained.  

1.3.3 Feasibility Studies 

At the capital budgeting stage, the company will engage in intensive financial 

analyses to evaluate the project and make investment decisions. A typical project will 

experience three rounds of feasibility studies—a scoping study, a preliminary feasibility 

study and a definitive feasibility study. A scoping study will be conducted after the initial 

exploration to further delineate the size of the ore body and test the quality and grade of 

the deposit. According to Rudenno (2012), a scoping study, on average, will cost millions 

of Australian dollars and take a couple of months. If the results of scoping studies indicate 

the likely economic viability of the deposit, the company will start a preliminary 

feasibility study. In this stage, more intensive investigation work will be conducted. 

Unlike a scoping study, which usually deals with the inferred or indicated mineral 

resources, a preliminary feasibility study focuses on the probable or proved ore reserves 

and provides more precise estimates of resources. Rudenno (2012) estimates that a 
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preliminary feasibility study, on average, will take almost one year and cost around ten 

million Australian dollars. Once it receives positive results from the preliminary 

feasibility study the company starts to prepare the final financial analysis— known as the 

definitive feasibility study. A typical definitive feasibility study usually takes a couple of 

years, cost tens of millions of Australian dollars and provides more precise estimates for 

ore reserves. Mining feasibility studies usually contain a large amount of unique data on 

the company’s future investment opportunities. I have collected a substantial number of 

feasibility studies, the contents of which will be analysed in the thesis. 

1.3.4 The Life Cycle of Projects 

As mentioned previously, a resource project tend to move through a sequential 

process. This process can be thought of as a “life cycle”, from birth to death. In Australia, 

there are three major sources that track the life cycle of resource projects, Deloitte Access 

Economics’ Investment Monitor (IM), the Bureau of Resources and Energy Economics’ 

(BREE) “Resources and Energy Major Projects” report and Department of Mines and 

Petroleum, Western Australia’s the Prospect magazine. The IM commenced from 1989 

and tracks the development of projects with a gross fixed capital expenditure of A$20 

million or more. It is now published quarterly by Deloitte Access Economics, a consulting 

firm. The IM divides the life cycle of a project into five stages—“possible”, “under 

consideration”, “committed”, “under construction” and “completed”. The IM of March 

2012 describes these stages as follows:  

[W]here a project is just an idea, or a promoter is in the early stages 
of putting a package together, a project will be listed as ‘possible’. Where 
serious feasibility studies are underway, or budget approval is pending, a 
project is ‘under consideration’. A project then progresses to ‘committed’ 
when a decision to proceed is announced and to ‘under construction’ 
when construction begins. 

When the construction is completed, this project will move into the “completed” stage 

and be removed from the IM. 

BREE’s report has been published semi-annually since 1999 and was initially 

prepared by the Australian Bureau of Agricultural and Resource Economics (ABARE) 

under the name “Minerals and Energy: Major Development Projects”. Similar to the 

classification of the IM, BREE’s report defines the life of a resource project into four 

stages—“publicly announced”, “feasibility”, “committed” and “completed”. This 

classification system is broadly comparable to the IM’s classifications as can be seen 

from the following table.  
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BREE IM 
Publicly announced Possible 

Feasibility Under consideration 

Committed Committed, under construction 

Completed - 

The third source of information is the Prospect magazine, which tracks the progress 

of resource projects but deals only with projects in Western Australia. This is published 

quarterly by the WA State Government and divides the life cycle of a project into three 

stages—“under consideration”, “committed” and “commenced operations”.   

Compared with BREE’s report, the IM database is published more frequently 

(quarterly vs. semi-annually) and has a longer history. One illustration of the 

importance/usefulness of these two sources can be seen by counting the number of 

citations. Figure 1.7 contains the results of using the Factiva search engine to provide the 

number of newspaper articles around the world citing the IM’s and BREE’s data. As can 

be seen, the IM has attracted more media attention over the time when both databases 

have been published. 

FIGURE 1.7 

CITATIONS OF IM AND BREE

 
 

Notes: 1. This figure gives the results of keyword searches conducted in June 2012 in Factiva 
(http://global.factiva.com/en/sess/login.asp). The heights of the columns represent the 
number of articles, dealing with Australian stories, citing the data from the relevant data 
source. (In Factiva, the parameter “region”=Australia.)  

2. The key word “Access Economics and Investment Monitor” is used to search for articles 
citing data about the Investment Monitor. Three keywords “ABARE and Major 
development projects”, “ABARES and Major development projects” and “BREE and 
Major Projects” are used to search for articles citing data from ABARE’s report, ABARES’ 
report and BREE’s report (ABARES is a successor of ABARE). The results from these 
three searches are then added together to give the total number of citations for BREE. 
Duplicate articles are removed.  
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1.4 THE UNCERTAIN JOURNEY OF RESOURCE INVESTMENTS 

As discussed above, before it is completed a resource project must pass through a 

complex development process that is full of uncertainties. The project may be cancelled at 

any time due to unprofitability, a lack of funds or government approvals being declined. 

In other words, over the life cycle of the project, the probability of the project moving 

from one stage to the next is usually much lower than 100%. To illustrate the 

uncertainties, consider the data from the Approvals Performance Report of the 

Department of Mines and Petroleum of Western Australia on the number of mining 

license applications and approvals between 2009 and 2012. 3 The data show that the 

probability of an exploration licence being approved is 80%, the probability of being 

granted an environmental approval is 60% and the probability of the granting of a mining 

lease is only 30%. In view of the substantial risks involved, the news that a project has 

actually “jumped the hurdle” and moved to the next stage of the process represents 

information that some uncertainties have been resolved. As such information is likely to 

signal the enhanced prospects of the company, it is likely to be valuable and lead to an 

upward revision in the company’s stock price. 

TABLE 1.1 

TRANSITION PROBABILITIES,  
AUSTRALIAN RESOURCE INVESTMENTS 

Stage i 
in quarter t 

Stage j in quarter t+1 
Total Possible Consideration Committed Construction Completed Deleted 

1. Possible 93.7 2.6 0.4 0.7 0.5 2.1 100 

2. Consideration 1.0 92.2 1.9 2.2 1.0 1.7 100 

3. Committed 0.5 2.4 72.1 21.6 1.8 1.6 100 

4. Construction 0.1 0.7 0.3 86.0 12.5 0.4 100 

5. Completed 0 0 0 0 100 0 100 

6. Deleted 0 0 0 0 0 100 100 

Note: The probabilities are estimated from relative frequencies. The data are derived from the IM between 
2001 and 2010. All entries are to be divided by 100. 
 
The probability of a project moving from one stage to the next in its life cycle can 

be illustrated using a discrete Markov Chain (MC) model. In a MC model, if a project is 

at the stage i at period t, it would either remain in its current stage i or moves to one of the 

other stages j in period t+1. Define tX  be the stage occupied by a project in period t  and 

let ij t 1 tp P(X j | X i)+= = = be the conditional probability of the project jumping from 

3 This report is available at http://www.dmp.wa.gov.au/7436.aspx. 
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stage i to stage j at the end of period t. This ijp  is known as a “transition probability”. If 

there are n stages, then these probabilities can be arranged in an n×n matrix ij[p ].=P 4 

 Table 1.1 gives estimates of the transition probabilities. These are derived from 

the IM data between 2001 and 2010. Here, there are n=6 stages that a project can occupy 

(listed in the far left-hand column of the table) and time is measured in quarters. To 

interpret this table, consider the first row, which refers to the project that is currently 

classified as being “possible”. The first entry in this row is 93.7%, which means that, if a 

project is currently classified as possible, there is a 94% chance that it will remain that 

way in the next quarter. The subsequent entries in the first row show that there is a 2.6% 

chance it will move to the next stage of “under consideration”, a less than 1% chance it 

will move to “committed” and so on. The six percentages in this row add to 100, 

indicating that the project must move into one of these stages in t+1 period. Importantly, 

the second last entry in this row, 2.1%, indicates there is a small but non-trivial 

probability of a possible project being abandoned in the subsequent quarter. The other 

entries in the column headed “deleted” are 1.7%, 1.6%, 0.4%, 0 and 100%. Thus, for a 

project under consideration, there is a 2% chance it will be abandoned in the next quarter. 

The chance of abandonment decreases to 1.6% for a committed project and 0.4% for one 

that is under construction. 

This transition probability matrix exhibits two interesting properties:  

• For each stage of origin, the highest probability is that the project still stays at stage 

i. That is, the largest probability in each row lies on the diagonal. 

• The transition matrix has a near upper-triangular structure. Theoretically, the life of 

a project should be irreversible. That is, once a project is under construction it 

cannot regress to possible stage. If this property held exactly, projects would flow 

from lower stages to higher ones only and not vice versa.  

In the above paragraph, it was stated that there is a 2.1% chance of a possible 

project being abandoned in one step (one quarter). This is a direct effect. In two steps, in 

addition to direct abandonment, it can also be abandoned indirectly by, for example, first 

moving into stage j (j 0)≠  in one step and then in the second being abandoned, which can 

be expressed as  1 (possible stage) j 6 (deleted).→ →  The chance of this occurring is 

1j j6p p . As the project can move in the first step to any stage j 1, ,6,=  the two-step 

4 Clements and Si (2011) use the MC approach to analyse the evolution of resource projects. 
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probability of abandonment is 6
1j j6j 1

p p ,
=∑ which is the inner product of the first row and 

last column of P : 

[ ][ ]93.7 2.6 0.4 0.7 0.5 2.1 2.1 1.7 1.6 0.4 0 100 4.1%.′ =  

In other words, over a period of six months, a project that is classified as possible at the 

beginning of this period has a 4% chance of being abandoned.  

In addition to considering the two-step probability of moving from stage i 1=  

(possible) to j=6 (deleted), we can inquire about the corresponding probabilities of 

moving from any of the origin stages, i 1, ,6,=  to another of the destination stages, 

j 1, ,6.=  These 36 two-step probabilities are given by the 6×6 matrix .P P  In general, 

the m-step probabilities, written as (m)P , are obtained by multiplying the original one-step 

transition matrix P  by itself m times. The ( )thi, j element of (m)P is 

(m)
ij t m tp P(X j | X i),+= = = the probability of a project moving from stage i to j in m steps. 

Under certain (mild) conditions, after a large number of steps, the multi-step probabilities 

stabilise and settle down to their steady-state values at (m)
mlim .P→∞  

TABLE 1.2 

LIMITING TRANSITION PROBABILITIES,  
AUSTRALIAN RESOURCE INVESTMENTS 

Stage i 
in quarter t 

Stage j in quarter t+1 
Total Possible 

(1) 
Consideration 

(2) 
Committed 

(3) 
Construction 

(4) 
Completed 

(5) 
Deleted 

(6) 
1. Possible 0 0 0 0 51.76 48.24 100 

2. Consideration 0 0 0 0 67.32 32.68 100 

3. Committed 0 0 0 0 86.62 13.38 100 

4. Construction 0 0 0 0 94.88 5.12 100 

5. Completed 0 0 0 0 100 0 100 

6. Deleted 0 0 0 0 0 100 100 

Note: The probabilities are estimated based on Table 1.1, the one-period transition matrix using matrix 
power equation. All entries are to be divided by 100. 

 

Table 1.2 gives the limiting probabilities. In this table, columns 5 and 6 refer to the 

probabilities of a project moving from stage i into the completed or deleted stages. For 

example, if a project is currently possible, ultimately it has a 52% chance of being 

completed and a 48% chance that it will be abandoned. Life is clearly precarious for 

resource projects that are classified as possible—only about one-half survive to 

completion. However, the success rates gradually grow for projects that are more 
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advanced in the pipeline. When the project is at the under construction stage, for example, 

its success rate increases to 95% (the fourth entry in the column).    

In summary, the above results provide a numerical illustration of the difficulties and 

uncertainties in bringing a resource project to finality. 

1.5 ANALYTICAL FOUNDATIONS  

As mentioned earlier, this thesis deals with the economics of resources 

investment—how it operates and its effects on firm value. This topic is closely related to 

a large body of literature examining the role of capital investment on firm value. I will 

discuss this literature in detail in the relevant subsequent chapters. In this section, I 

provide (i) a brief overview of some prominent theories underlying this literature and (ii) 

a selective overview of how this theory is applied to the resources sector.  

1.5.1 The Workings of Capital Markets 

 The efficient markets hypothesis, developed by Eugene Fama in the 1960s, is that 

financial markets are "informationally efficient"—in other words, that asset prices reflect 

all relevant, publicly available information. Informationally efficient financial markets 

play the socially desirable role of giving the correct signals to investors that guide capital 

to its highest-value use, where “highest-value use” is to be interpreted in the broad sense 

so that appropriate allowances are made for differences in risk, liquidity, etc. The key 

references are Malkiel and Fama (1970), Fama (1971) and Fama and MacBeth (1973). 

Using the key idea that stock prices will immediately react to the receipt of new 

information, Ball and Brown (1968) and Fama et al. (1969) proposed an event study 

methodology to isolate the value of the new information. In essence, the observed change 

in a company’s stock price, adjusted for the change in the overall market, is examined 

before, during and after the time of the announcement of new information (“the event”). 

These adjusted returns are then averaged over all affected companies to give an estimate 

of the underlying abnormal return that can be attributed to the event. This abnormal return 

represents the overall impact of the event on the stock market, or the “value” of the event. 

This methodology has proven to be extremely useful in measuring what constitutes new 

information and its value insofar as the stock market is concerned. 

There are three major theories that can explain the stock market reaction to the 

receipt of information regarding new capital investment:  

1. The investment opportunity hypothesis: Myers (1977) suggests that the present 

firm value (V) consists of two parts, the present value of assets in place (Va) and 
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the value of growth/investment opportunities (Vg), that is, V=Va+Vg. If the new 

information affects either of these two parts, a change in the stock price can be 

observed, reflecting the change in firm value. Myers further points out that the 

value of growth opportunities depends on future discretionary capital investment 

by the firm. Therefore, the stock market tends to react to announcements of new 

capital investments as these lead to an upward/downward revision of Vg. 

Accordingly, companies with good investment opportunities tend to have higher 

stock prices. This is called the “investment opportunities hypothesis”. 

2. The information structure of markets. The second major theory was proposed by 

Akerlof (1970) and concerns the issue of information asymmetry arising from 

information differences and conflicting incentives between buyers and sellers. In 

the capital market, the information asymmetry between companies and investors 

tends to cause misvaluation of stock prices. The fundamental issue is the divorce 

between ownership and control of the firm: shareholders (the owners) do not run 

the company and do not have as much intimate knowledge of its internal 

workings as do the managers of the company. Healy and Palepu (2001) 

document that corporate disclosure is important for management because it can 

help mitigate information asymmetry by communicating firm performance and 

governance to outside investors. Thus, the announcements of the progression of a 

major capital investment by a firm, for example, would tend to reduce this 

asymmetric information environment. In turn, this could lead to investors 

wanting to hold more or less of the firm’s stocks, resulting in a changed stock 

price. 

3. The agency problem. According to the discussion above, a new capital 

investment is likely to be associated with a stock-market reaction but it could be 

positive or negative, depending on the nature of the capital investment. For 

example, managers might engage in empire building by over-investing, 

constructing lavish head offices and engaging in expensive brand investment 

activities that promote more the interests of the managers themselves than the 

underlying value of the firm. Investors will not support this type of wasteful 

capital investment and “vote with their feet” by downgrading the stock. An 

announcement of an investment of this type would be likely to result in a 

subsequent drop in the stock price. That is, investors will only favour those 

investments that add to firm value rather than those that involve empire-building. 

Jensen (1986) suggests that external monitoring can help mitigate the agency 
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problem between investors and managers and help reduce wasteful investments. 

He proposed that a firm with a low free cash flow would be more likely to seek 

external financing for its capital investment. The corresponding monitoring from 

the new external financing will make the firm’s corporate governance more 

transparent and possibly improve the firm’s performance. Thus, the level of free 

cash flow could serve as a way to measure external monitoring, which, in turn, 

could reduce the agency problem. This idea is supported by Richardson (2006), 

who finds that wasteful investment tends to be concentrated in companies with a 

high level of free cash flow. This is called the “free cash flow hypothesis”.5 

1.5.2 The Resources Sector 

The Australian resource industry is typically capital-intensive and associated with 

high levels of information asymmetry because of the lack of domain knowledge for 

ordinary investors. The lack of “domain knowledge” refers to the absence of an in-depth 

understanding of the mineral resource, the ore reserve grade and other important 

geological concepts. Previous researchers have attempted to understand the impact of 

announcements of resource investment on firm value or the information environment. 

Ball and Brown (1980) was an earlier study about risk and returns in this industry. The 

few recent relevant studies include Ferguson and Crockett (2003), Czernkowski and 

Ferguson (2006), Pereira Pundrich et al. (2011), Ferguson and Scott (2011) and Bird et al. 

(2013). These studies find positive market reactions to announcements of investment 

activities and that the information problem decreases after the disclosure of resource 

investments.  

In addition to the research related to disclosure from resource companies, there are 

studies examining resources investment in other ways. Clements and Si (2011) and 

Ferguson et al. (2011, 2012) discuss the success and failure of resources projects and 

propose possible determinants. The role of the granting of the necessary approvals from 

5 There is now substantial empirical evidence supporting the above theories. McConnell and Muscarella 
(1985) is an influential paper studying stock market reactions to capital investment. Consistent with the 
hypotheses discussed above, they find positive market reaction to increases in capital expenditure. 
Subsequently, a large number of studies have investigated this issue in depth. See, for example, Ghosh and 
Woolridge, 1989; Woolridge and Snow, 1990; Chen et al., 1991; Chan et al., 1995; Blose and Shieh, 1997; 
Vogt, 1997; Chung et al., 1998; Burton et al., 1999; Chen et al., 2002; Titman et al., 2004;  and Carpenter 
and Guariglia, 2008. These studies deal with the impact of the changes in capital expenditure, individual 
investment projects, the determinants of market reaction and the underlying hypotheses behind the positive 
market reactions. Basically, they found a positive relation between market reactions and capital investment 
and a negative relation between firm size and market reactions. The underlying hypotheses—the free cash 
flow hypothesis and the investment opportunity hypothesis—are also examined and some supportive 
evidence has been found. 
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government is an important issue for resource projects. Although this has not been 

researched in depth previously, there is an analogous issue of approvals in the 

pharmaceutical industry. A number of authors have examined the impact of new drug 

approval on firm value and find positive market reactions to the relevant announcements.6  

1.6 THE CONTRIBUTIONS AND A PREVIEW OF THE THESIS  

This thesis makes three significant contributions to the existing literature on 

resources investment: 

• The value of government approvals for resource projects. Obtaining government 

approval can have a substantial impact on the development of a resource project. 

It is surprising that there is no previous research that analyses the impact of 

approvals on the value of resource companies. In seeking the approvals for their 

project, a company would be expected to make substantial efforts to present their 

case as convincingly as possible, but the final decision is ultimately up to the 

government, so in this sense it can be regarded as being outside the control of the 

company. I provide evidence of the impact of this exogenous event on the value of 

the firm by conducting an event study. When policy makers determine the various 

regulatory constraints on resource projects that protect environmental, heritage 

and cultural interests, they must balance those issues against the underlying 

economic value of the resource development. Accordingly, my results could be a 

useful input into policy making by providing a simple and practical way of 

measuring the benefit side of the equation. In addition to results on the value of 

resource companies, I also provide new results on the role of government 

approvals on the liquidity of these companies’ stocks.  

• New insights into the investment appraisal process. It is usual practice that before 

a company decides to commit to a large investment project, considerable financial 

analysis is undertaken. This analysis estimates the future profitability of the 

project and thus would be likely to include projections of future revenues and 

costs under various scenarios. Although extensive, this analysis usually remains 

internal to the company and is not something investors have access to. Previous 

research on capital investment has been hampered by the lack of access to this 

“preparatory” information. As it is only the final decision that is publicly 

announced, out of necessity most research in the past has investigated the wealth 

6 See, for example, Ahmed et al., 2000; Bosh and Lee 1994; Sharma and Lacey 2004; Sarkar and de Jong, 
2006; Dedman et al., 2008; and Himmelmann and Schiereck, 2012. 
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effects of the final investment decision only. But the situation is different for 

resource companies. Resource companies are compelled by stock exchange listing 

requirements to release the results of project feasibility studies. I have collected a 

large number of the feasibility studies, analysed their content, and established the 

link between these studies and firm value. These results provide considerable 

insight into capital budgeting practices and the way in which investment decisions 

create wealth for shareholders. Thus, for example, I document the types of project 

evaluation techniques used, provide information on the discount rate used, 

indicate how future values of commodity prices and exchange rates are forecasted 

and provide an indication of the ex post quality of these forecasts. In short, I 

exploit this rich source of information to shed considerable new light on important 

aspects of the economic evaluation of investment projects. 

• Sequential decision making in investment analysis. The investigation by a 

company of the desirability of undertaking a large, irreversible and uncertain 

capital investment can take place in stages that are carried out sequentially 

(Pindyck, 1991). By staging investments, managers can gather new information at 

each stage to reduce uncertainty and thus make a decision to abandon, defer, 

continue or grow the project. This avoids the fallacy of being locked into the 

completion of the project because of substantial sunk costs already incurred. This 

sequential decision-making process, rather than a one-off decision, is similar to 

purchasing a call option. Does this approach pay off? As much of the workings of 

this evaluation process take place inside the firm there is little publicly available 

evidence on the success or otherwise of this issue. But the resource industry is 

different as much of the investment staging information is released to the public. 

Thus, resource investments provide a laboratory for examining the value of the 

sequential approach by using a capital-market perspective. My research indicates 

that investors do indeed strongly and positively react to announcements related to 

the staging of resource investment projects.  

The organisation of the rest of the thesis is as follows. In Chapter 2, I investigate the 

stock market reactions to the announcements of mining approvals granted. My sample 

contains 567 announcements from the ASX. Using an event study approach, I find 

significantly positive abnormal returns around the announcement day. Furthermore, I 

examine the liquidity effect of approval announcements by analysing changes in the 

volume of trade and the bid–ask spread. The results reveal that stock trading volume 

increases and bid-ask spread decreases, when the government grants an approval to a 
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resource company. In addition, the determinants of the stock market reaction are 

investigated in a cross-sectional analysis. My findings indicate that the abnormal returns 

are positively related to both firm size and capital expenditure.  

In Chapter 3, I discuss capital budgeting practices in the Australian resources 

industry, investigate the impact of the announcements of the completion of feasibility 

studies on firm value and examine commodity currency theory and its application to 

mining. A sample of announcements of mining feasibility studies is collected. According 

to the financial analyses of projects in the feasibility studies, the NPV method is the most 

popular capital budgeting tool in the Australian resource industry. The average discount 

rate for resource projects is about 9.3%, but this varies across development stages and 

projects. Furthermore, my results indicate that the stock market responds significantly and 

positively to the completion of feasibility studies. The largest average abnormal return is 

found at the preliminary study stage, which indicates the higher value investors place on 

information released at this stage. Cross-sectional regression analyses demonstrate a 

significantly positive relationship between the market’s responses and firm value and 

mine life. These results are still significant after controlling for other factors that may 

affect the wealth effect of capital investments. The feasibility studies also contain 

interesting information regarding companies’ forecasts of exchange rates and commodity 

prices. By comparing the forecasts with the subsequently realised values, I test 

commodity-currency theory whereby the Australian real exchange rate moves in 

sympathy with global commodity prices. As the results are not inconsistent with the 

theory, my findings support the hypothesis that the Australian dollar behaves like a 

commodity currency and resource companies form their forecasts as if they understand 

the dependency of the A$ on commodity prices. 

In Chapter 4, using information from the IM to identify more than 300 

announcements by Australian resource companies on stage-changing of their projects, I 

study the value imputed to the release of this information by the capital market. I find 

substantial market reactions, with abnormal returns that are both statistically and 

economically significant. For example, the average 3-day cumulative abnormal return is 

2.4%. This translates into approximately $23b of wealth created for shareholders, which 

is about 20% of the cost of the projects. The market seems to discount announcements 

that projects are in the early stages of the project life cycle (the “possible” and “under 

consideration” stages); later stages are more valuable. I also analysed the underlying 

economic factors that drive market responses to the announcements. The number of 

partners in the project (whether or not it is a joint venture), its industry (mining versus 
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energy) and the free cash flow of the firm involved were found to be significant 

determinants. Additionally, higher returns were associated with a smaller firm size and 

larger project size. 

Chapter 5 provides some brief concluding comments. I summarise the key findings 

and discuss the qualification to the results. 
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CHAPTER 2  
MINING PROJECT APPROVALS 

2.1 INTRODUCTION 

There is now a substantial literature that finds that stock prices tend to respond 

favourably to announcements of capital investment decisions (see, for example, 

McConnell and Muscarella, 1985; Chen et al., 1991; Chan et al., 1995; Burton et al., 1999; 

Chen et al., 2002). Titman et al. (2004) pointed out that there are a number of reasons why 

the stock market favours new capital investment by companies. First, the capital 

investment is referred as to one of proxies for the investment opportunity set (see Smith 

and Watts, 1992; Adam and Goyal, 2008)1. A higher capital investment is likely to be 

associated with good growth opportunities for the company. Second, since the capital 

market finances the investment, a higher level of capital investment may be interpreted by 

investors as the capital market having greater confidence in the company and its 

management. Titman et al. (2004) also suggested that investors is prone to negatively react 

to the empire-building implications of capital investment if they believe that the managers 

are empire builders who invest for their own benefit rather than for the benefit of the 

shareholders.2 

Some recent studies (for example, Czernkowski and Ferguson, 2009; Bird et al., 

2013) have extended this literature to the Australian mining industry. The mining industry 

is typically capital-intensive in which investment projects entail a complex process. 

Mining companies must continually inform the investment community on the progress of 

an investment project throughout its life. For example, the industry must prepare timely 

updates on the latest resource or reserve results, build a better understanding of firm 

operations in regular investor presentations, and reveal changes in the status of the project. 

The stock market usually reacts positively to announcements of events related to new 

capital investment by mining companies. It has also been noted in previous studies that the 

magnitude of the stock market reaction is negatively related to firm size and positively 

associated with capital investment (see Ferguson and Scott, 2011; Bird et al., 2013) 

The results of such studies are insightful, but the information on which the 

announcements are based is sourced from the company itself, which is probably self-

1 Myers (1977) points out that the present value of a firm comprises two parts, the present value of assets in 
place and the value of investment opportunities (or the investment opportunity set). The value of investment 
opportunities depends on future capital expenditures by the firm. 
2 For a detailed discussion, see Jensen (1986). 
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selected or biased. Unlike many other industries, however, the development of new capital 

investment in the mining industry is highly regulated by government and proceeds through 

a series of well-defined government approvals. Completing a capital investment project 

depends both on the company itself and on approvals or permits from the state and federal 

governments. For example, in Australia authorisation must be granted by the state 

government before anyone can prospect, explore for or mine publicly owned minerals, 

whether on Crown land or private land. Success in obtaining all the required approvals is a 

key prior condition for developing mining investment projects and generating profits. 

Government approvals are thus vital for mining companies, yet to my knowledge no 

studies have investigated in depth the link between approvals and shareholder wealth. In 

this chapter, I expand upon previous work by examining the extent to which the 

government approvals for investment projects affect the stock prices of the Australian 

mining firms. In Australian mining legislation, there are two basic stages in the 

development of a mine: the mine exploration stage, and the mine development stage. A 

generic summary of the process for seeking approvals for exploration activities and 

mining projects is outlined in Figure 2.1.  

Before making capital investment decision, a mining company needs to explore the 

economic viability of a mine site in detail. Exploration approval is legally required before 

any exploration activities can commence in the defined area. This gives the applicant 

exclusive rights to undertake exploration activities. When submitting an exploration 

licence application, a mining company must first obtain an environmental approval for the 

exploration from the Environmental Protection Authority, a work approval for some 

specific activities, and an agreement with the landholder, respectively. When these actions 

are completed, the state or territory mining department authority issues the company with 

an exploration licence (often on behalf of the Minister) which regulates the land and the 

period of time of the exploration activities. Exploration licences are usually allocated on a 

first-come first-served basis; however, for some resources (such as coal in Queensland and 

New South Wales) there is a competitive bidding process. Should the mining company 

then consider that the project is economically viable following exploration, they may 

apply for full mining licences. (If the company believes that the project is not 

commercially viable, but may become viable within a period of 15 years, they may apply 

for a retention lease.)  

During the mine development stage, five main approvals (mine lease, land access, 

planning approval, construction/operation approvals and environmental approval) are 
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needed before starting construction on viable projects. 3  Similar to the application 

procedure for an exploration licence, the company must complete an environmental 

impact assessment, reach agreement with the landholder, obtain mine construction and 

mining plan approvals, and be granted mine leases. Finally, the company may commence 

construction and begin to operate the project.  

 

FIGURE 2.1  

THE EXPLORATION APPROVAL AND MINING LICENCE PROCESS IN 

AUSTRALIA 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Sources: Partly derived from Penney et al. (2007) and URS (2006). 

 

Of these five types of approvals, obtaining an environmental approval usually takes 

longer, involves more complexities and costs companies more. For example, Macintosh 

3 In different states, the details of the approval process may differ. In this chapter, however, I discuss only 
the general process of government approvals for the development of mining projects.  
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(2009) states that under the first ten years of the operation of the Australian environmental 

approval system an extra $A820 million has been added to the cost of mining projects 

compared with no extra environmental protection.  Given the importance and complexity 

of this approval, here I examine separately the effects of environmental approvals on 

mining companies. The remaining four types of approvals are grouped together and 

classified as “development approval”. Therefore, all of the government approvals are 

grouped into three categories–exploration approval, development approval, and 

environmental approval. 

From a sample of 567 announcements of government approvals for mining 

companies from 2000 to 2012, I show that companies experienced significantly positive 

wealth effects following the announcements that the relevant approvals had been granted. 

I also find that, on average, these exploration and development approvals produced a large 

positive share price response and that investors consider such announcements to be more 

valuable than announcements of environmental approval. These findings support the 

hypothesis that investors favour new capital investments and regard them as signalling 

greater investment opportunities. I also identify another pattern in the stock of the 

companies obtaining government approvals. The companies’ shares exhibit short-term 

strong abnormal trading volume and lower spreads, that is, stock liquidity is enhanced 

I conduct an analysis of the determinants of share price responses and I find—as 

mentioned above—that the market reaction is significantly positively related to the level 

of capital expenditure and negatively related to firm size. These findings are consistent 

with those reported in two other studies (Burton et al., 1999; Bird et al., 2013). In addition, 

I also find that the share price response is negatively related to the level of free cash flow. 

The mechanism is probably that a lower free cash flow indicates a larger need for external 

funds for developing new mining projects. The more extensive monitoring associated with 

external funding possibly helps to reduce the risk of empire building, thus encouraging 

investment in profitable projects. 

This chapter is organised as follows. Section 2.2 is a review of the previous 

literature. The event study methodology is set out in Section 2.3. Section 2.4 introduces 

the sample selection procedure and descriptive statistics. In Section 2.5, I present the 

empirical results and discuss the wealth effects of mining approval announcements. The 

liquidity effects related to announcements are discussed in Section 2.6. In Section 2.7, a 

cross-sectional analysis is carried out. The chapter ends with a brief summary and 

conclusions in Section 2.8. 
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2.2 LITERATURE REVIEW 

A well-established body of literature in finance has examined the impact of capital 

investment. McConnell and Muscarella (1985) demonstrate that announcements of 

increases in capital investment are generally accompanied with significant and positive 

abnormal stock returns. A number of subsequent studies focus on the impact of individual 

investment projects and find that the stock market favours new capital investment 

decisions. See, for example, Ghosh and Woolridge (1989), Woolridge and Snow (1990) 

and Chen et al. (1991). 

The determinants of the magnitude of the stock market response have also attracted 

attention. Two main hypotheses—the free cash flow hypothesis and the investment 

opportunity hypothesis—have been extensively examined. Blose and Shieh (1997) and 

Vogt (1997) find that the magnitude of the stock market reaction to capital investment 

announcements is negatively related to the level of free cash flow, which is consistent with 

Jensen’s (1986) free cash flow hypothesis. Chung et al. (1998) argue that when firms 

announce new capital investments, the stock market will prefer the firm offering a high 

investment opportunity. They employ Tobin’s q as a proxy to measure the investment 

opportunity, and their finding supports the investment opportunity hypothesis proposed by 

Myers (1977). Along the lines of Chung et al. (1998), Chen et al. (2000) propose that a 

firm with promising (poor) investment opportunities, or a low (high) free cash flow, is 

more likely to experience a significantly positive (negative) response from the stock 

market when issuing capital investment announcements. Their results support the 

investment opportunities hypothesis but not the free cash flow hypothesis. Subsequent 

studies tend to find that these two hypotheses are jointly or separately supported (see, for 

example, Chen et al., 2002; Chang et al., 2007; Carpenter and Guariglia, 2008).  

In addition to the studies concentrating on the capital investment decision, the role 

of other related activities of capital investment has been the subject of previous research. 

As mining investment involves a complex process associated with many activities, it 

provides a natural laboratory for examining the impact of other activities of capital 

investment.  A typical mining project goes through a process from the estimation of 

mineral resources or ore reserves, to project evaluation, to making investment decision, to 

development and production. Bird et al. (2013) find a positive market reaction to the 

resource announcement, which is consistent with the findings of the research on the 

capital investment decision. They also show that the magnitude of the stock price response 

is positively related to firm size. Pundrich et al. (2011) find similar results using the 
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resource announcements of gold companies.  

In addition, mining companies usually give presentations at mining clubs and 

conferences to provide investors with a better understanding of firms’ operation and 

project development. As an event related capital investment, the effect of investor 

presentation has also been discussed. Ferguson and Scott (2011) examine the effect of 

investor presentations by Australian mining companies on firm value. Their sample 

consists of 817 investor presentations by 326 firms and finds a 0.59% abnormal return on 

the event day and a 0.80% three-day cumulative abnormal return, which both are 

significant. Furthermore, after the announcement day, the abnormal returns remain 

positive over the next couple of days. There is some evidence of insider trading since 

significant and positive pre-event cumulative abnormal returns are found from different 

event windows. The authors also document stronger reaction to companies giving their 

first presentation at certain conferences.  

This body of literature quantifies the wealth effect of announcements regarding 

resource capital investment from a corporate perspective. That is to say, the announcement 

refers to an event that originates with the company itself. Government approvals are 

fundamentally different events as they are more “external” to the firm in the sense that the 

firm can exert less influence over the government approvals. Despite their importance to 

mining companies, there are no relevant studies regarding the impact of government 

approvals on mining projects on shareholder wealth. There is, however, a somewhat 

related area of research that examines the impact of government approvals in the 

pharmaceutical industry in which the government approval plays an important role as that 

does in the mining industry. For example, new capital investment in the US 

pharmaceutical industry is subject to substantial government regulation—that is, new drug 

introduction must be approved by the Food and Drug Administration (FDA). Bosch and 

Lee (1994) investigate the valuation effects of FDA product approvals, rejections and 

disciplinary decisions on the US pharmaceutical industry. They consider the wealth gain 

flowing on from approvals and wealth loss associated with rejections, and provide some 

evidence of information leakages preceding FDA announcements, with significant market 

reactions occurring before the announcement days.  

Following Bosch and Lee (1994), Sharma and Lacey (2004) investigate an updated 

sample of 344 FDA drug authorizations and find a significant positive market reaction 

following the FDA approvals. Sarkar and de Jong (2006) further divide the FDA decisions 

into three sequential decisions—the initial review letter, the partly approvable drug (which 

means that more testing or information is needed), and the final approval. Significant 
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abnormal returns are found for each type of decision. In addition, Sarkar and de Jong 

(2006) find that the initial review and partly approvable-drug stages are associated with 

higher abnormal returns than is the case with the final approval stage. They suspect that 

the final approval resolves only a small degree of uncertainty, since most has already been 

resolved in the previous steps. Himmelmann and Schiereck (2012) link abnormal returns 

associated with drug approvals by the European Medicine Agency with liquidity effects. 

They find that the affected stock experienced temporarily strong abnormal trading volume 

and lower spreads.  

2.3 THE EVENT STUDY METHODOLOGY 

When a mining company announces that its project has been granted an approval by 

the government, it is reasonable to assume that investors will reappraise the company’s 

prospects and revise (upward or downward) their expectations of the company’s future 

profitability. This leads to a change in the company’s stock price, which can be interpreted 

as a measure of the value of this reappraisal. I use the event study method to isolate the 

proportion of price change that can be attributed to the announcement of approval. As this 

approach forms the basis for much of the empirical work in this and next two chapters, it 

is appropriate to set it out in some detail. 4 

An event study measures the impact on firm value of a corporate event such as 

capital investment or earnings announcement, by examining the response of the stock 

price around the time of the announcement of the event. One of the underlying 

assumptions of an event study is that the market processes the new information contained 

in the announcement in an efficient and unbiased way. In what follows, I set out the 

general approach and then turn to the measurement of expected returns and testing issues. 

2.3.1 The General Approach 

To conduct an event study, the initial task is to define the event of interest and 

identify the period over which the stock prices of specific firms associated with this event 

will be investigated. If we are looking at the information content of a mining project 

approval with daily data, the event will be the approval announcement and the event 

window will include the announcement day. I customarily define several event windows 

4 Event studies have a long history. MacKinlay (1997) reports that perhaps the first published study was in 
1933 by Dolley, who examines stock price reactions to stock splits. From a sample of 95 splits between 
1921 and 1931, Dolley finds that 57 observations archive positive returns and 26 instances produce negative 
returns. But the two seminal papers are by Ball and Brown (1968) and Fama et al. (1969), and references to 
these papers are ubiquitous in capital-market research. 
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which are longer than the specific period of interest (usually two or three days before and 

after). This guarantees the capturing of all the stock market reactions to announcements 

that may have been leaked before the announcement day, or that were released after the 

stock market closed on the announcement day. After defining the event, I determine which 

companies are to be included. In the study I choose only the firms listed on the Australian 

Securities Exchange (ASX) resources sector.  

Assessing the impact of the event requires a formal approach to measure the 

abnormal return, which is the difference between the actual ex-post return of the stock and 

the normal return of the stock. The normal return is the expected return without the event 

occurring. For company i and time t the abnormal return is ( )it it it tAR R E R X= − , where 

itAR , itR , and ( )it tE R X  are the abnormal, actual, and normal returns, respectively, for 

the time t. The term, tX ,  represents the conditioning information available at time t for the 

normal return.  

There are two popular methods for modelling the normal return. The constant mean 

return model is it i itR = µ + ε , ( )itE 0ε = , ( ) 2
it ivar ε = σ , where iµ is the mean return for 

stock i; and itε  is a disturbance term for stock i with an expectation of zero and variance 

2
iσ . This model assumes that tX  is constant and a given stock has a constant mean return 

through time. The market model is it i i mt itR R= α +β + ε , ( )itE 0ε = , ( ) 2
it ivar ε = σ , where 

mtR is the return on the relevant market portfolio. This model provides the expected return 

as ( )it i i mtE R R ,= α +β which can be estimated by i i mt
ˆˆ R ,α +β where the hats represent 

estimated parameters.  

Mackinlay(1997) argues that the market model represents a potential improvement 

as the variance of the abnormal return is decreased by taking out the portion of the return 

that is related to the variation in the market’s return. This can, in turn, increase the ability 

to measure the event impact. The benefit from using the market model depends on the 

value of its 2R .  A higher 2R  implies a larger variance reduction of the abnormal return, 

and thus a larger gain. 

There are other statistical models proposed for modelling normal returns to reduce 

the variance of abnormal returns. A general type is the factor model in which the factors 

are portfolios of traded securities. Thus, the market model is, to some extent, a one-factor 

model. Other multifactor models include the Fama–French three-factor model (Fama and 

French, 1992, 1993) in which firm size and book to market ratio factors are added, and the 
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Carhart (1997) four-factor model in which momentum is added to the Fama–French model.  

2.3.2 Measuring Abnormal Returns  

In this thesis, I use a one-factor market model of the following form: 

(2.1) i i i m iR R      i 1, , N, 1, ,T,τ τ τ= α +β + ε = τ =   
where iα  and iβ  are parameters to be estimated; itε  is a disturbance term for stock i with 

an expectation of zero and variance 2
iσ ; N is the number of events; and T is the number of 

days in estimation period. To estimate equation (2.1), I use a 110-day window that starts 

120 days before the event day (which is denoted as day 0) and ends 11 days before. This 

window can be conveniently denoted by (-120, -11). 

If the market model is correctly specified, the disturbance term of equation (2.1) 

captures any new information about the company that hits the market. Therefore, the 

impact of new information is the abnormal return, that is, the difference between actual 

and expected returns, ( ) ( )it it mt it i i mtR E R | R R R .− = − α +β If we measure abnormal 

returns 10 days before and 10 days after the event (which take places on day , t 0= ), they 

can be estimated as: 

(2.2) ( )it it i i mt
ˆˆAR R R      t 10, , 10,= − α +β = − +  

where t is the day relative to the announcement day and the hats denote estimated 

parameters.  

The variance of itAR  is given by: 

(2.3) ( ) ( )
( )

2
mt m2

it i 2T
m m1

R R1var AR 1 ,
T R Rττ=

 −
 = σ + +
 −∑ 

 

where T
m m1R R Tττ== ∑  is the average market return over estimation window. The 

detailed derivation of equation (2.3) is given in Appendix A2.1. 

The abnormal return observations are aggregated in two dimensions in order to 

make overall inferences regarding the event of interest. First, daily abnormal returns are 

aggregated over time. I define ( )i 1 2CAR t , t as the cumulative abnormal return of stock i 

from 1t to 2t : 

(2.4) ( ) 2

1

t

i 1 2 it
t t

CAR t , t AR .
=

= ∑  

The variance of cumulative abnormal returns is:  
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 ( )( ) ( )
( )

2
1

2t
mt mt t2

i 1 2 i 2T
m m1

U R U RUvar CAR t , t U 1 ,
T R R

                        

=

ττ=

 −∑ = σ + +
 −∑ 

 

where 2 1U t t 1= − + is the number of days between 1t and 2t . This equation assumes that 

the abnormal returns of stock i are uncorrelated over time. 

The second aggregation dimension involves averaging abnormal returns over events. 

For N events, the average abnormal return for time t is: 

(2.5) 
N

t it
i 1

1AR AR .
N =

= ∑  

The average abnormal returns are then aggregated over the event window, 1t to 2t , using 

the same sample approach as that used to calculate the CAR for each security i.: 

(2.6) ( ) 2

1

t
t1 2

t t
CAR t , t AR .

=
= ∑  

Aggregating the CARs stock-by-stock gives the same result: 

( ) ( )N
1 2 i 1 2i 1CAR t , t CAR t , t N.== ∑  

2.3.3 Testing 

After capturing the impact of new information, we need to conduct tests on average 

ARs and CARs to test whether the impact is statistically significant. Generally, 

significance tests on average ARs or CARs of event study can be grouped into parametric 

and non-parametric tests. The assumption of parametric tests is that firms’ abnormal 

returns are normally distributed, whereas non-parametric tests are not reliant on any such 

assumptions. Researchers commonly complement a parametric test with a non-parametric 

test to verify that findings are not dependent on normality. 

Studies of abnormal returns connected to events have often been associated with two 

issues— event-induced volatility and correlation. Brown and Warner (1980, 1985) verify 

that event studies work well when an event has an identical effect on all firms, but they 

also warn that when the effect of an event differs between firms, the variance of returns 

increases and common methods may fail. Others have made established related results.5  

The estimated CARs are the sum of the ARs over an event window. If the estimated 

ARs are independent, the variance of a CAR is the sum of the variances of the individual 

5 For example,  Beaver (1968), Boehmer et al. (1991), Seiler (2000), Savickas (2003) and Bartholdy et al. 
(2007) find that the variance of returns increased significantly for certain events. Beaver (1968) finds that 
an increase in the variance of abnormal returns at the time of earnings announcements and Boehmer et al. 
(1991) show the event-period variance of abnormal returns is much larger than that in the estimation 
period in his study for stock repurchases. 
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ARs. According to the efficient market hypothesis, the true ARs are uncorrelated over 

time. Since an estimated AR is derived from estimated parameters of the market model, 

however, it is a prediction error rather than a true error. As the same market model 

parameter estimates are employed to calculate of all ARs for a firm, estimated ARs of this 

firm are often autocorrelated. In addition, event studies tend to be cross-sectional 

correlated among abnormal returns when the event windows overlap for sample 

companies, or estimation windows overlap for those companies associated with multiple 

events in the sample. As a consequence, relative to the base case of assuming that the 

abnormal returns are independent, these issues introduce a downward bias in the variance 

of the CAR, thereby overstating the t-statistic and leading to an over-rejection of the null 

hypothesis.6 

Solutions to these problems have been extensively studied.7 Patell (1976) proposes 

that since the event-period residual is an out-of-sample prediction and it will have a larger 

variance, standardized abnormal returns should be used for testing. The basic intuition of 

the method is that standardization weights individual observations by the inverse of the 

standard deviation, allowing for heteroskedastic abnormal returns during the event-period, 

and preventing stocks with large variances from dominating the test. Stock i’s 

standardized abnormal returns at time t is defined as 

(2.7) 
it

it
it

AR

ARSAR ,
S

=  

where itSAR  is the standardized abnormal return for stock i at time t; itAR  is the 

abnormal return for stock i at time t; and 
itARS is the estimate of the standard deviation of 

itAR . The appropriate t-statistic of average abnormal return is given by 

( ) ( )N N
Patell it i ii 1 i 1t SAR T 2 T 4= == − −∑ ∑ , where iT  refers to the number of days in the 

estimation period for stock i. 

Following Patell (1976), Boehmer, Musumeci and Poulsen (1991) (hereafter BMP) 

propose the standardized cross-sectional method, a new approach combining the 

standardized abnormal returns and the ordinary cross-sectional approach in order to 

mitigate the issue of event-induced variance. They first calculate standardized abnormal 

returns using equation (2.7), and then apply the ordinary cross-sectional technique. The 

test statistic is then given by  

6 See Patell (1976), Collins and Dent (1984), Bernard (1987), Boehmer et al. (1991), Salinger (1992), Aktas 
et al. (2004), and Kolari and Pynnönen (2010). 

7 See Ruback (1982), Corrado (1989), Boehmer et al. (1991), Salinger (1992), Corrado and Zivney (1992), 
Cowan and Sergeant (1996), and Kolari and Pynnönen (2010, 2011). 
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( ) ( )t

t t
BMP 2NSAR titi 1

SAR SARt ,
S SAR SAR N N 1=

= =
− −∑

 

where N
t iti 1SAR SAR N== ∑  is the average standardized abnormal returns and 

( ) ( )
t

2N
titi 1SARS SAR SAR N N 1== − −∑  is the estimator of the standard deviation of 

average standardized abnormal returns. 

Kolari and Pynnönen (2010) (hereafter KP) propose a new parametric test statistic 

that modifies the t-statistic of BMP to take into account cross-correlation and event-

induced volatility. Their test statistic is given as:8 

(2.8) 
( ) ( ) ( )t

t t t
KP 2 2

SAR SAR

SAR SAR SARt ,
S S 1 N 1 r N S 1 r 1 N 1 r N

= = =
+ − − + −      

 

where r is the average of the sample cross-correlations of the estimation-period residuals, 

and ( ) ( )
22 N

titi 1S SAR SAR N 1== − −∑ is the estimate of the variance of standardized 

abnormal returns. Equation (2.8) can then be expressed as 

( ) ( )( )KP BMPt t 1 r 1 N 1 r .= × − + −  If the average cross-correlation is equal to zero, 

r 0= , the KP and BMP statistics coincide. KP show that this approach performs well as 

compared to others. They also propose using the same approach for CARs. The t-ratio in 

equation (2.8) is readily available for testing CARs by replacing average standardized 

abnormal returns with average standardized cumulative abnormal returns and cross-

sectional standard deviation of SARs with the cross-sectional standard deviation of 

SCARs. 

Since the estimated ARs of this firm are often autocorrelated, the variance of CARs 

needs to take into consideration the possible autocorrelation as well. The variance of 

CARs is  

 ( )( ) ( )
( )

( )
2

1

1 2

2t
mt mt t2

i 1 2 i it is2T t t s t
m m1

U R U RUvar CAR t , t U 1 2 cov R ,R ,
T R R

                        

=

≤ < ≤
ττ=

 −∑ = σ + + + ∑
 −∑ 

 

considering the autocorrelation of stock returns. In this thesis, I only consider the first-

order autocorrelation so the variance of CARs will be  

8 For a detailed derivation of equation (2.8), see Appendix A2.1. 
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( )( ) ( )
( )

( ) ( )
2

1

2t
mt mt t2

i 1 2 i it i,t 12T
m m1

U R U RU(2.9)  var CAR t , t U 1 2 U 1 cov R ,R ,
T R R

                        

=
−

ττ=

 −∑ = σ + + + −
 −∑ 

where 2 1U t t 1= − + is the number of days between 1t and 2t , as above, and 

( )it i,t 1cov R ,R −  is the first-order autocovariance of the returns on stock i. Following Aktas 

et al. (2004), the first-order autocovariance is estimated by the first-order autocovariance 

during the estimation window.9 Aktas et al. (2004) argue that the adjusted estimate of the 

variance of CARs can help ameliorate the issue of autocorrelation. 

In all of my tests, I use equation (2.9) to estimate the variance of cumulative 

abnormal returns, in an attempt to mitigate the effect of autocorrelation. In order to resolve 

the cross-sectional correlation and event-induced volatility simultaneously, the approach 

of Kolari and Pynnönen (2010), which involves t-statistics of the form (2.8), is also used 

in my tests. 

Some non-parametric tests have proven to be useful.10 For example, the Wilcoxon 

(1945) signed rank tests have relatively more power than parametric tests. Kolari and 

Pynnönen (2010) conduct a survey of event studies with potential event-date clustering 

issues that were published in the Journal of Finance, the Journal of Financial Economics, 

the Journal of Financial and Quantitative Analysis, and the Review of Financial Studies 

over the period 1980 to mid-2007. They find that 27 out of 76 studies employ non-

parametric tests to cope with the cross-sectional correlation. Therefore, I also use the 

Wilcoxon signed rank test as a robustness check. 

2.4 THE DATA 

The sample selection process starts with the identification of announcements of the 

project approvals granted to mining companies by government. The announcements are 

collected from DatAnalysis database by searching the key words “approval” and 

“permit”.11 The announcement date (date 0) is taken to be the date in the DatAnalysis on 

which the company’s initial announcement appears. The stock prices and indices are 

derived from the DataStream database.12 I use returns on the ASX300 market index as a 

proxy for market returns of ASX listed stocks. I employ the following announcements 

collection criteria: (1) The announcements must specifically report government approvals, 

9 For the detailed derivation of equation (2.9), see Appendix A2.1. 
10 See Lehmann (2006), Bickel and Doksum (1977), and Conover (1999). 
11 The website of the DatAnalysis database is http://datanalysis.morningstar.com.au/ 
12 The Datastream database is available at the Business School, The University of Western Australia. 
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discussed in Section 2.1, for mining projects. (2) Announcing firms must have stock return 

data available in the DataStream database.  

The sample comprises 567 announcements by 308 companies, spanning the period 

2000-2012.13 Table 2.1 gives the distribution of events by year and types of approvals. The 

number of observations increases over time, reflecting the growth of mining investments 

due to the resources boom of the last decade. Exploration license approvals, being the 

initial stage of the government approval process, account for the largest proportion in the 

sample. Some clustering of announcements is evident for 2011–2012; however, on a daily 

basis, the announcements do not seem to be abnormally bunched. As mentioned in Section 

2.3, I take into consideration possible cross-sectional correlation issues in the tests that 

follow. 

TABLE 2.1  
EVENT DISTRIBUTION BY YEAR AND TYPES OF APPROVAL 

Year 
Type of Approval 

Total 
Exploration Environmental Development 

2000 2 2 4 8 
2001 6 2 2 10 
2002 1 0 6 7 
2003 2 1 9 12 
2004 6 2 8 16 
2005 9 4 11 24 
2006 21 10 11 42 
2007 39 11 18 68 
2008 26 10 20 56 
2009 26 11 14 51 
2010 29 11 27 67 
2011 51 16 31 98 
2012 55 15 38 108 
Total 273 95 199 567 

 
Note: This table summarises the distribution of mining approval 

announcements by firms listed on the Australian Securities Exchange 
between 2000 and 2012. It shows 567 announcements by 308 firms. 
The types of approvals are based on the content in the announcements. 
The data are from the DatAnalysis database.  

 

Table 2.2 reports the information relating to the explanatory variables used in 

Section 2.7 of this chapter. Data are obtained from the DatAnalysis database. Firm size is 

the announcing company’s market capitalisation for the fiscal year prior to the 

13 All the events are listed in Appendix A2.2 
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announcement. Capital investment is last-year capital expenditure divided by market 

capitalisation for the year preceding the announcement. The free cash flow is defined as 

the ratio of free cash flow to the total assets for the fiscal year prior to the announcement. 

Tobin’s q has been widely used as a proxy to identify firms with good or poor investment 

opportunities. In theory, Tobin’s q is defined as the ratio of market value of a firm to the 

replacement costs of its assets. In practice, a number of researchers (for example, Chang et 

al., 2007) estimate q as the ratio of the market value of the firm’s assets to the book value 

of the firm’s assets, where the market value of assets equals the market value of common 

equity plus the book value of total liabilities. This way of measuring q has been widely 

used in previous studies.14 The Tobin’s q variable is estimated for the fiscal year prior to 

the announcement. 

 

TABLE 2.2  
SAMPLE CHARACTERISTICS 

 

 
Firm size  
($A m) 

Capital 
investment 

Free cash 
flow Tobin’s q 

Mean 353.6 0.11 -0.32 2.68 
Median 27.1 0.06 -0.23 1.71 

Minimum 0.8 0 -5.77 0.18 
Maximum 40,458.2 8.31 0.75 36.95 

Standard deviation 2,765.1 0.37 0.51 3.14 
Note: The sample consists of 567 announcements of mining project approvals. The data are from 

the DatAnalysis database. Capital investment is calculated by capital expenditure divided 
by market capitalisation. The free cash flow is defined as the ratio of free cash flow to the 
total assets. Tobin’s q is estimated as the ratio of the market value of the firm’s assets to the 
book value of the firm’s assets. 

 

Table 2.3 assigns mining approval events to firms. This table reveals little evidence 

of event clustering by individual firms. In total, the sample comprises 17 firms with five or 

more events during the observation period (the sum of the last four entries of column 2). 

More than 80% of the observations are attributed to companies with four or fewer events 

(the first four entries of column 4). Companies with only a single event account for almost 

one-third of the sample (the first entry of column 4). Thus, the sample is not driven by a 

few companies with a large number of events. 

  

14 See, for example, Denis (1994), Perfect and Wiles (1994), Kang and Stulz (1996), Blose and Shieh (1997), 
Chung et al. (1998), and Chen et al. (2002). Chung and Pruitt (1994) demonstrate that the simple measure 
of q can explain at least 96.6% of the variability of Tobin’s q. 
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TABLE 2.3  
EVENT DISTRIBUTION ACROSS SAMPLE FIRMS 

Event class 
(Events per firm) 

(1) 

Number 
of firms 

(2) 

Events in each class 
Number 

(3) 
Percent 

(4) 
1 170 170 30.0 
2 73 146 25.7 
3 37 111 19.6 
4 11 44 7.8 
5 10 50 8.8 
6 4 24 4.2 
7 2 14 2.5 
8 1 8 1.4 

Total 308 567 100 

2.5 SHAREHOLDER WEALTH EFFECTS 

In this section I discuss the wealth effect of the announcements of government 

approvals. Using the event study method, I measure the value of these announcements by 

abnormal returns. Then, I combine the abnormal returns with market capitalisation to give 

the dollar value of the announcements. 

2.5.1 Abnormal Returns and Wealth Creation 

As mentioned above, I employ the market model to calculate the abnormal returns 

around the announcement dates. Table 2.4 summarises the results by averaging over all 

the abnormal returns for the day of the announcement, and the days before and after the 

announcement. As shown in column 2 of Table 2.4, the overall average abnormal returns 

spiked significantly on the day of the announcement. The average abnormal return on this 

day is 4.04%, which is significant at the 1% level. The important implication is that the 

announcements create substantial wealth. Furthermore, no significant spikes are evident 

before or after the event day, except day –3. This generally suggests there is no or limited 

evidence for information leakage occurring before the event day, or for price drift/reversal 

after the event day. In other words, on average, the market strongly reacts on the 

announcement day only, so that prices jump on the day and subsequently stay at the higher 

values. The increase in shareholder wealth is permanent. 

I further split the whole sample into three groups by types of approvals. Several 

interesting results emerge from columns 3–5 of Table 2.4 as follows: 
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• We observe significantly positive average abnormal returns for each of the three 

types of approvals on the announcement day. The evidence reveals that all types of 

approvals substantially affect firms’ fundamental value rather than only certain types. 

• Among these three types, development approvals are associated with the largest 

average abnormal return on the announcement day of 4.56%. The average market 

reactions to announcements of exploration and environmental approvals are also 

significant and high (4.33% and 2.13%, respectively), but are smaller.  

• For each type of approval, there is an obvious spike in abnormal stock returns on the 

event day. Before and after the event day, average abnormal returns meander around 

zero. These results are consistent with efficient market theory, that is, the market 

should immediately react to the release of new information.  

TABLE 2.4  
MEAN OF DAILY ABNORMAL RETURNS 

(Percent)  

Day relative to 
announcement day 

(1) 

 Types of approval 
Total 

(N = 567) 
(2) 

Exploration 
(N = 273) 

(3) 

Environmental 
(N = 95) 

(4) 

Development 
(N = 199) 

(5) 
–5 0.26 (1.05) 0.35 (1.01) –0.20 (–0.32) 0.36 (0.63) 
–4 –0.17 (–1.02) –0.09 (–0.85) 0.18 (0.74) –0.45 (–1.19) 
–3 0.71 (3.09) 0.72 (1.77) 0.32 (0.86) 0.90 (2.41) 
–2 0.13 (1.01) 0.01 (0.60) 0.23 (0.24) 0.25 (0.75) 
–1 –0.16 (–0.49) –0.14 (–0.16) –0.69 (–0.80) 0.06 (0.04) 
 0 4.04 (9.70) 4.33 (5.83) 2.13 (3.12) 4.56 (6.61) 
+1 0.16 (1.25) 0.12 (0.58) 1.04 (1.42) –0.20 (–0.14) 
+2 –0.40 (–0.76) –0.56 (–0.99) 0.26 (0.68) –0.50 (–0.95) 
+3 –0.38 (–1.21) –0.61 (–1.20) –0.20 (–0.41) –0.17 (–0.38) 
+4 –0.13 (–0.39) –0.12 (–0.27) –0.09 (–0.18) –0.17 (–0.44) 
+5 –0.07 (–0.69) –0.13 (–0.33) 0.13 (0.12) –0.08 (–0.63) 

Notes: 1. The average abnormal returns are calculated using equations (2.2) and (2.5). 
2.  t-statistics, reported in parentheses, take dependence-clustering into account and are estimated by 

using equation (2.8). 
 

Figure 2.2 summarises the information in Table 2.4 in another way. In these graphs, 

abnormal returns are plotted on the vertical axis, and time, measured in terms of the 

number of days relative to day zero (the announcement day), on the horizontal axis. The 

black lines show the time path of the average abnormal returns. The red and yellow 

shaded areas, respectively, represent one- and two-standard error (SE) bands. These bands 

indicate the precision with which the abnormal returns are estimated. That is, the shaded 

band is the 95% confident interval. Thus, if the two-SE band does not include zero at a 

certain time, then the average abnormal return is significantly different from zero at the 5% 
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level. In all panels, the spikes on the announcement days can be clearly seen. 

In addition to the average daily abnormal returns, I also analyse the three-day (day -

1 to day +1) cumulative abnormal returns to take into consideration possible information 

leakage and/or after-hours announcements. Results are reported in Panel A of Table 2.5. 

Two points stand out. First, the average three-day announcement-period abnormal return 

is 4.05%, significant at the 1% level, which is similar to the findings in Table 2.4. The 

median abnormal return is 1.59%, which is also significant at the 1% level. In addition, 61% 

of abnormal returns in the sample are positive, indicating that the average three-day 

cumulative abnormal normal may not be driven by outlier observations. 

Second, from columns 3–5 of Panel A of Table 2.5, it can be seen that development 

approvals are associated with higher market reactions in terms of average and median 

returns, as well as the proportion of positive abnormal returns. The average (median) 

cumulative abnormal returns for development approvals is 4.43% (2.07%), and 65% of 

cumulative abnormal returns are positive. The mean (median) cumulative abnormal return 

for exploration approvals is 4.30% (1.38%) which, although a little lower, is still 

significant at the 1% level. The mean values in Panel A of Table 2.5 are much larger than 

the medians, which reflects the skewed distribution of the abnormal returns. I report the 

cumulative abnormal returns in terms of two-, five- and 11-day windows later in Table 2.6 

as robustness checks on results discussed here. As we shall see, the results are robust with 

respect to various event windows. 

The dollar value of wealth effects can be obtained by multiplying abnormal returns 

on the event day by the corresponding market capitalisation in the preceding year. To 

avoid these results being driven by the large companies, outliers of the dollar-value 

increases are trimmed at the 1% level, that is, observations in the upper and lower 1% tails 

are removed from the sample. Figure 2.3 presents the changed capitalisation associated 

with each event. The total wealth creation is $A1,054 million. Exploration approvals and 

environmental approvals create $A220 million and $A239 million respectively. 

Development approvals are associated with largest wealth creation, $A595 million. The 

average and median values are given in Panel B of Table 2.5. Consistent with the results 

in Panel A, the significant average (median) real wealth effect are found in the total 

sample and sub-samples. Development approvals give the largest average wealth creation 

and highest median wealth creation. 

How are the above results to be interpreted? Consider the case of a representative 

mining company that obtains a development approval for its project. It is likely that the 

shareholders’ wealth increases as a result of this event. Using the median, their wealth 
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increases by about $A800,000 (third last entry of column 5 of panel B of Table 2.5). This 

amount is real in the sense that shareholders could realise it by selling their shares at the 

higher price and using the proceeds for consumption or other investment purposes. 

Shareholders’ real income has thus increased. In this sense, it is obviously a private gain. 

As there is no obvious external effect that might create a distortion, the private gain 

coincides with the social gain, that is, this is also a gain to the economy as a whole. If part 

of the company’s shares are foreign owned, then part of this gain goes overseas; but still it 

is a gain for some economy.  

TABLE 2.5  
SUMMARY OF CUMULATIVE ABNORMAL RETURNS AND DOLLAR VALUE  

Statistic 

 

(1) 

Total 

(N = 567) 

(2) 

Types of approval 

Exploration 

(N = 273) 

(3) 

Environmental 

(N = 95) 

(4) 

Development 

(N = 199) 

(5) 

 A. Three-day cumulative abnormal returns 
                              (Percent) 

Mean 4.05 4.30 2.48 4.43 
t-statistic 8.36 4.91 2.66 5.85 
Median 1.59 1.38 1.10 2.07 
p-value 0.00 0.00 0.06 0.00 
% Positive 61 60 54 65 
 B. Dollar value of changed capitalisation attributable to approvals 

                              ($A million) 
Mean 1.89 0.8 2.6 3.1 
t-statistic 4.76 3.87 1.94 3.42 
Median 0.22 0.09 0.39 0.79 
p-value 0.00 0.00 0.01 0.00 
% Positive 65 63 62 69 

Notes: 1. The three-day cumulative abnormal returns are calculated by equations (2.2) and (2.4), with 
1t 1= − and 2t 1= + . The average cumulative abnormal returns are calculated using equation 

(2.6). 
2. The variances of the cumulative abnormal returns are computed using equation (2.9). The 

corresponding t-statistics are estimated based on equation (2.8) by replacing average 
standardized abnormal returns (SAR) with average standardized cumulative abnormal returns 
(SCAR), and cross-sectional standard deviation of SARs with the cross-sectional standard 
deviation of SCARs. 

3. The dollar value of increased wealth is calculated by multiplying abnormal returns on the 
event day by the corresponding market capitalisation for the fiscal year prior to the 
announcement. 

4. To deal with outliers for the dollar value of the change in wealth in panel B, observations in 
the upper and lower 1% tails are removed. This reduces the number of total events from 567 
to 557. The numbers of events in the three types of approvals change from 273 (exploration 
approval), 95 (environmental approval), and 199 (development approval) to 273, 92 and 192, 
respectively.  

5. The p-values for the medians are determined by the Wilcoxon signed-rank test.   
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FIGURE 2.2  

AVERAGE ABNORMAL RETURNS  

A. Total (N = 567) 

 
 

B. Exploration (N = 273) 

 
  

 C. Environmental (N = 95) 

 
 

D. Development (N = 199) 

 
Note: The solid line is the average abnormal returns. The red and yellow shaded areas below and above the 

black line represent one- and two-standard error bands, respectively. Standard errors are based on the 
t-values calculated by using equation (2.8) that allow for dependence-clustering of abnormal returns. 
When the band does not span the zero horizontal line, then the average abnormal return is significant.   
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FIGURE 2.3  

WEALTH EFFECTS OF APPROVALS  
(DOLLAR-VALUE OF INCREASED CAPITALISATION) 

 

A. Total (N = 557) 

 
 

B. Exploration (N = 273) 

 
 

C. Environment (N = 92) 

 
 

D. Development (N = 192) 

 
Notes: 1. The dollar value of increased wealth is calculated multiplying abnormal returns on the 

event day by the corresponding market capitalisation for the fiscal year prior to the 
announcements.  

2. To deal with outliers, observations in the upper and lower 1% tails are removed. This 
reduces the number of events from 567 to 557. 

Another way of thinking about the $800,000 gain is to go back to the source of the 
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higher share price. The share price rose on account of the market reassessing the future 

prospects of the company in light of the government approval of its project. That is, the 

expected future earnings of the company have now been revised upwards due to the higher 

probability of the project now getting off the ground and being profitable. These higher 

future earnings are net additional earnings, net of the capital cost of the project. In other 

words, the increase in market capitalisation is the present value of these higher expected 

net earnings. As the higher earnings are attributable to the project, the enhanced 

capitalisation can be interpreted as measuring the increased value of the project.  

To summarise, the higher market capitalisation resulting from the project approval 

has three interpretations: It is (i) higher private wealth to shareholder; (ii) higher wealth 

for the economy as a whole (foreign and domestic, with the split depending on the pattern 

of ownership); and (iii) the increased value of the project. The event-study approach 

seems to provide a useful way of calculating the value of projects for the economy as a 

whole. This idea seems not to have been fully appreciated before. 

2.5.2 Robustness checks 

In this sub-section, I present some checks of robustness of the results. In addition to 

the abnormal returns around the announcement day (shown in Table 2.4 and Panel A of 

Table 2.5), I use three different event windows to measure price reaction by examining 

CAR (-1,0), CAR (-2, +2) and CAR (-5,+5). As shown in Panels A-C of Table 2.6, the 

average cumulative abnormal returns of governmental approvals in different windows are 

nearly the same, 3.88% in panel A, 3.77% in panel B and 3.99% in panel C. This indicates 

that the significant market reactions are robust with respect to different event windows. 

Consistent with the results in Table 2.5, significantly positive cumulative abnormal returns 

are found in each approval category, with the largest market reactions being to 

announcements of development approvals (Columns 3-5 of Table 2.6). 

2.6 LIQUIDITY EFFECTS 

For mining companies, maintaining and exploring new resources are a necessary 

requirement to sustain their competitiveness and ensure growth. The granting of a 

government approval is a necessary condition for a mining company to find new resources. 

It is thus likely that the announcement of such an approval will attract more investor 

awareness of the company. Over time, broader investor attention probably results in an 

increased demand for the company’s stock, which enhances its liquidity. And that is 
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exactly what prior researchers have found: When companies release value-related 

information, trading volume increases, that is, liquidity rises.15  

The bid–ask spread has been used in many prior studies (see, for example, Jain, 2003; 

Lesmond, 2005) as a measure of stock liquidity. Himmelmann and Schiereck (2012) 

suggest that the stock’s bid-ask spread represents a significant part of the transaction cost 

of converting stock holdings into cash. In other words, a lower bid–ask spread indicates a 

lower transaction cost, which means a highly liquid stock. For this above reason, it is likely 

that a government approval will lead to enhanced liquidity as measured by the bid-ask 

spread. 

 
TABLE 2.6 

 MULTIPLE-DAY CUMULATIVE ABNORMAL RETURNS 
 

 

Statistic 

 

(1) 

 Types of approvals 

Total 

(N = 567) 

(2) 

Exploration 

(N = 273) 

(3) 

Environmental 

(N = 95) 

(4) 

Development 

(N = 199) 

(5) 

 A. CAR (–1,0) 
Mean 3.88 4.19 1.44 4.63 

t-statistic 8.93 5.50 2.42 6.21 
Median 1.27 0.85 0.67 2.98 
p-value < 0.00 < 0.00 0.09 < 0.00 

% Positive 62 61 57 67 
 B. CAR (–2,+2) 

Mean 3.77 3.76 2.96 4.18 
t-statistic 7.62 4.56 2.61 5.08 
Median 1.59 1.59 1.65 1.53 
p-value  0.00  0.00 0.04  0.00 

% Positive 58 56 55 63 
 C. CAR (–5,+5) 

Mean 3.99 3.88 3.10 4.57 
t-statistic 6.58 3.87 2.43 4.34 
Median 1.89 2.14 3.19 0.77 
p-value  0.01  0.00 0.03 0.01 

% Positive 57 56 59 57 
 

Notes: 1. The average cumulative abnormal returns are calculated using equation (2.6). 
2. The variances of cumulative abnormal returns are estimated using equations (2.4) and (2.6). The 

corresponding t-statistics are estimated based on equation (2.8) by replacing average standardized 

15 See, for example, Karpoff, 1987, Krinsky and Lee, 1996, Copeland and Galai, 1983 and Huberman and 
Regev, 2001.  
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abnormal returns with average standardized cumulative abnormal returns and cross-sectional 
standard deviation of SARs with the cross-sectional standard deviation of SCARs. 

3. Panel B is repeated from Table 2.5 for convenience. 
4. The significance of the medians is determined by the Wilcoxon signed-rank test.  
 

It is obvious that a government approval for a mining project can prompt broad 

public and media attention. Greater visibility, in turn, might increases stock demand, 

resulting in enhanced liquidity and a higher stock price. For example, Barber and Odean 

(2008) argue that the increasingly aware of a stock is more prone to the rising of the 

trading volume of the stcok. A mining project approval is a key economic indicator in the 

mining industry. Mining companies depend on project approvals to develop new projects 

and to generate economic benefits. Publicly listed companies are required to issue an 

announcement of approvals immediately as soon as they are received from government.  

In what follows, I investigate whether securing approvals affects the liquidity of the 

relevant stock using two liquidity measures, the bid–ask spread and abnormal turnover.  

2.6.1 Liquidity Measurement 

The first measure of liquidity is the bid-ask spread. The bid–ask quote has been used 

in many prior studies (see, for example, Jain, 2003; Lesmond, 2005). Himmelmann and 

Schiereck (2012) suggest that the stock’s bid-ask spread represents a significant part of the 

transaction cost of converting stock holdings into cash. In general, lower bid–ask spreads 

indicate a less costly transaction cost and are thus a higher liquidity. Despite its 

widespread use, the spread also has some obvious defects. For example, Lesmond (2005) 

argues that closing prices sometimes deviate from the quotes when several bid and ask 

prices are available from the different trades, or they are not even obliged to trade at the 

quoted prices. In addition, quotes are not always available in all markets and for all time 

periods and stocks. 

I compute the relative quoted spread (RQS) based on daily closing prices using the 

measure defined as follows: 

(2.10) ( )
a b
it it

it a b
it it

p pRQS 100 ,
p p 2

−
= ×

+
 

where itRQS  is the percentage quoted spread for security i at time t; a
itp  is the quoted ask 

price for security i at time t; b
itp  is the quoted bid price for security i at time t; and 

a b
it it(p p ) 2+  represents the midpoint of the ask and bid price for security i at time t. 

Following Chung and Charoenwong (1998), then, an event study approach is used to 

analyse the magnitude and statistical significance of spread changes around the 
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announcements: 

 it i itRQS ,= µ + ε  

where the disturbance term, it ,ε  represents the abnormal RQS reflecting the abnormal 

change in spreads associated with the announcements of approvals; iµ is the expected RQS. 

In this chapter, I consider a 100-day estimation period and a 11-day event window, that is, 

if the event day is day 0, the estimation period is days -60 to -11 and +11 to +60, and the 

event period is days -5 to +5. I keep a 10-day buffer between the estimation period and the 

event day. iµ  is measured by the average RQS of stock i during the estimation period. The 

abnormal RQS is the difference between RQS and iµ . 

Because of event-induced volatility in the variance of abnormal RQS, following 

Affleck-Graves et al. (2000) a standardized abnormal RQS ( itSARQS ) is employed to 

conduct significance tests. The standardized abnormal RQS of stock i on time t is 

calculated using the following formula: 

( )it i
it

i

ˆRQS
SARQS ,

ˆ
−µ

=
σ

 

where iµ̂ and iσ̂ are the sample mean and standard deviation of the RQS of stock i during 

the estimation period. The average standardized abnormal RQS on time t ( tSARQS ) is 

then obtained by averaging the standardized abnormal RQS across all events, that is, 
N

iti 1tSARQS SARQS N,== ∑  where N is the number of events. The corresponding t-

statistic proposed by Affleck-Graves et al. (2000) is: 

(2.11) 
( ) ( )

t
2N

iti 1 t

SARQSt .
SARQS SARQS N 1 N=

=
− −∑

 

The second liquidity estimator is turnover constructed from company-level data to 

compensate for the deficiency in the quote measure mentioned above. Turnover is a 

ubiquitous liquidity measure and is used, for example,  in Bekaert and Harvey (2003), 

Chae (2005), Lesmond (2005), and Berkman and Nguyen (2010). Although turnover 

captures trading frequency, it fails to reflect the transaction costs. In addition, turnover is 

likely to cause scaling problems because it would be nonlinear against quoted spread. 

Nevertheless it is still one of the main liquidity measures used because of its easy 

construction and relative simplicity. Obviously, larger spreads will reduce the trading 

frequency; that is, turnover and quoted spread are inversely related. 

The stock market reaction to announcements is likely to be associated with a 
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corresponding increase in trading activity. When the information regarding the mining 

project approval arrives in the stock market, investors would incorporate the new 

information by trading and rebalancing their investment portfolio. I employ a 

methodology similar to that outlined in Chae (2005) using abnormal turnover to measure 

the stock liquidity. Similar to the calculation of abnormal return, abnormal turnover is the 

difference between turnover and normal turnover. Turnover at time t for stock i, itθ  is 

defined as the ratio of trading volume to the number of outstanding shares:  

it
it

it

Trading Volume
Outstanding

θ =  

The normal turnover is measured by the average turnover before the announcement. 

Following Chae (2005), I employ a 30-day estimation window and keep a 10-day between 

the estimation period and event day. Thus, the abnormal turnover is: 

(2.12) it it itη = θ − θ , where  
11

it it
t 40

1 ,
30

−

=−
θ = θ∑  

where itη  is the abnormal turnover for stock i at time t and itθ  is the average turnover.  

2.6.2 Results 

I first examine the bid–ask spreads surrounding the event. I use equation (2.10) to 

calculate the relative quoted spread (RQS) based on daily closing prices. Figure 2.4 

demonstrates the average daily RQS over time. I set up a 100-day observation window, 

consisting of a 50-day pre-event window and a 50-day post-event window. It is apparent 

in Panel A of Figure 2.5 that the overall sample experiences a strong decrease of bid–ask 

spreads around the announcements days, with the lowest spread of 6.7% on the day before 

the announcement. This indicates that the stock liquidity, on average, rises around the 

announcement period. Panels B-D of Figure 2.4 show that for the three types of approvals, 

lower spreads are found around the announcement day.  Among of them, the relative bid-

ask spread of exploration approval group on the event day is relative higher, about 10%, 

while those of environmental and development approval groups are as low as 3% and 4%. 

I, then, employ an event study method to measure the abnormal spread. Following 

Chung and Charoenwong (1998) and Affleck-Graves et al. (2000), I calculate the t-

statistics using standardized abnormal spread. As can be seen in Panel A of Table 2.7, the 

negative abnormal spreads around the announcement day indicate that the bid-ask spread 

decreases and stock liquidity increases when mining companies announce the receipt of 

the government approvals. Significant average abnormal spreads are found on the event 

day and large but not significant abnormal returns are found before announcement day. It 
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seems that stock liquidity starts to be affected a couple of days before the announcements 

of government approval. The large abnormal spreads before announcement day are also 

found when the sample is divided into three groups by types of approvals. However, the 

significant average abnormal spreads on the event day are only found in the development 

approval group.  

 
TABLE 2.7 

DAILY ABNORMAL TURNOVER AND RQS 
(Percent)  

Day relative to 
announcement 

day 
(1) 

Total 
(2) 

Types of approvals 

Exploration 
(3) 

Environmental 
(4) 

Development 
(5) 

 A. Abnormal RQS 
–5 -0.37 (-0.37) -0.22 (-0.59) -0.21 (-0.35) -0.71 (-0.19) 
–4 -0.33 (-0.75) -0.28 (-0.30) -0.50 (-1.53) -0.38 (-0.94) 
–3 -0.97 (-3.22) -1.03 (-1.12) -0.60 (-2.17) -1.09 (-2.71) 
–2 -1.18 (-1.21) -1.06 (-0.61) -2.04 (-1.05) -1.01 (-1.05) 
–1 -1.37 (-1.54) -1.12 (-0.58) -2.04 (-1.13) -1.51 (-2.65) 

0 -1.09 (-2.59) -1.01 (-1.35) -0.59 (-0.20) -1.45 (-2.54) 

+1 -0.72 (-2.46) -0.65 (-1.49) -0.96 (-0.69) -0.75 (-1.87) 
+2 -0.32 (-0.69) -0.14 (-0.22) 0.35 (0.21) -0.89 (-1.53) 
+3 -0.60 (-3.75) -0.80 (-2.74) -0.06 (-0.76) -0.53 (-2.41) 
+4 -0.23 (-2.08) -0.24 (-0.87) -1.21 (-1.59) 0.25 (1.39) 
+5 -0.57 (-2.77) -0.76 (-2.37) -1.54 (-1.62) 0.13 (0.82) 

 B. Abnormal turnover 
–5 –0.018 (-0.67) –0.026 (-0.57) –0.038 (-1.09) 0.005 (0.14) 
–4 –0.040 (-1.25) –0.046 (-0.82) –0.076 (-2.62) –0.013 (-0.33) 
–3 –0.014 (-0.50) –0.013 (-0.27) –0.044 (-1.38) –0.004 (-0.11) 
–2 –0.008 (-0.21) –0.016 (-0.25) –0.014 (-0.33) 0.006 (0.11) 
–1 0.002 (0.06) 0.005 (0.09) –0.014 (-0.40) 0.005 (0.11) 

0 0.353 (5.69) 0.370 (3.66) 0.161 (2.48) 0.412 (4.20) 

+1 0.152 (3.10) 0.226 (2.54) 0.030 (0.67) 0.091 (2.07) 
+2 0.038 (0.86) 0.020 (0.39) –0.018 (-0.46) 0.091 (0.88) 
+3 0.037 (0.71) 0.086 (0.88) –0.020 (-0.54) –0.014 (-0.45) 
+4 0.070 (0.69) 0.128 (0.66) 0.010 (0.20) 0.007 (0.14) 
+5 0.014 (0.39) –0.016 (-0.31) –0.027 (-0.59) 0.080 (1.16) 

 Note: 1. In Panel A, the t-statistics of abnormal spread are calculated by equation (2.11) and shown in 
parentheses. 

  2. Following Chae (2005), the t-statistics of abnormal turnover are calculated by

( ) ( )2N
i 1t it tt N 1 N ,== η η −η −∑ where N

i 1t it N=η = η∑  is the average abnormal turnover, and 
shown in parentheses. 
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In the second step, I extend the analysis to an examination of average daily trading 

volume before and after the announcements. Panel B of Table 2.7 reports the results for an 

11-trading-day period around the event. For the full sample in column 2, daily abnormal 

turnover ratio increases from 0.002% to 0.353% on the event day. The strong increase on 

the event day of 0.353% is statistically significant. In addition, on the day after event day I 

also find a significant abnormal turnover. The observed increases in trading support the 

suggestion of Barber and Odean (2008) that new information of capital investments is 

likely to attract broad investor attention, thereby increasing stock demand and trading 

activity.  

I further split the sample into the three types of approval in columns 3–5 of Panel B 

of Table 2.7. As shown, abnormal turnover ratios are significant on the event day and the 

following day for the categories except environmental approval (the seventh entry of 

column 4). These groups show increased trading activities around the event. However, the 

development approval category exhibits positive abnormal trading earlier than other 

categories, but these effects are all insignificant. I also observe that the development 

approval category has the largest magnitude of daily abnormal turnover. Figure 2.5 shows 

these results in a visualised way. The solid line is the average abnormal turnover and the 

shared areas represent a 95% confident interval. When the band does not span the zero 

horizontal line, then average abnormal return is significantly different from zero. 

To summarise, there are significant abnormal trading activities immediately after 

the approvals were announced. The approvals for exploration and project development 

were associated with larger abnormal turnover ratios than environmental approvals. Lower 

bid-ask spreads are found to be associated with announcements of approval. Amihud and 

Mendelson (1986) document stock liquidity as a risk factor affecting asset values. 

Berkman and Eleswarapu (1996) link short term shock of stock liquidity with abnormal 

stock returns and find that the abnormal stock returns are positively correlated with the 

change in liquidity. In a similar vein, I think that the positive abnormal returns associated 

with government approval also might be caused not only by the information content but 

also by positive liquidity effects. 

2.7 CROSS-SECTIONAL ANALYSIS 

To investigate the determinants of market reactions around project announcements, I 

consider the following firm characteristics: 

• Firm value. The size effect is an important factor affecting market reaction. A 
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number of previous studies have suggested that large firm value has a negative 

effect on the market reaction when firms make new investment decisions.16 This 

might suggest that the market reaction in respect of small firms is greater than that 

for large firms given the same investment. I choose the market capitalisation at the 

end of the last fiscal year of the event as the firm value variable. 

• Capital expenditure. When a mining company announces the receipt of the 

government approval, one of the possible concerns of investors would be whether 

the company will continue to invest sufficient resources to investigate appropriately 

and develop the project. For mining companies, sufficient capital expenditure helps 

the continued developing of new projects. Thus, historical capital expenditure could 

be a good proxy to examine the extent to which a mining company would be able to 

continue to develop its projects. As this needs to be considered along with the firm 

size, I use the ratio of capital expenditure to market capitalisation to measure the 

company’s ability to develop the project further. I use capital expenditure over the 

fiscal year preceding the event and market capitalisation as at the end of that year. 

• Investment opportunities. Previous studies have shown that the way the stock market 

reacts to capital investment decisions depends largely on the market’s assessment of 

the quality of the firm’s investment opportunities.17 Following those studies, I use 

Tobin’s q, defined as it it it itq (E L ) / A= + , where for company i at time t, itE  is the 

market value of equity and itL  is the book value of total liabilities, and itA is the 

book value of total assets.18  

  

16 See Chen et al. (2000), Hertzel and Smith (1993), and Kang and Stulz (1996). 
17 See Chung et al. (1998), Blose and Shieh (1997), and Chen et al. (2002). 
18 Denis (1994), Chung and Pruitt (1994), Chen et al. (2000) and Del Brio et al. (2003) showed that qit 

defined in this way explains more than 96% of the variability of Tobin’s q. The qit is measured at the end 
of the fiscal year prior to the announcement. 
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FIGURE 2.4 

DAILY AVERAGE RELATIVE QUOTED SPREADS 
A. Total  

 B. Exploration  

 
 

C. Environment 

 
 

D. Development 

 
FIGURE 2.5 
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AVERAGE ABNORMAL TURNOVER, ALL TYPES OF MINING PROJECT 
APPROVALS  

A. Total 

 
 

B. Exploration 

 
 

C. Environmental 

 
D. Development 

 
Note: The solid line is the average abnormal turnover. The red and yellow shared areas below and above 
the black line represent one- and two-standard error bands, respectively. When the band does not span 
the zero horizontal line, the average abnormal turnover is significantly different from zero.  
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• Free cash flow. According to Jensen (1986), free cash flow plays a critical role in 

explaining the market reaction to capital investment announcements. This theory 

states that companies with a high free cash flow tend to finance non-valuable 

investment projects rather than pay it out to shareholders, while companies with a 

low free cash flow are more likely to seek new external financing for capital 

investment projects. Due to the corresponding monitoring brought about by the new 

external financing, the corporate governance of these companies is likely to be more 

transparent, enhancing their performance. Thus, companies with low (high) free 

cash flows are more likely to experience positive (negative) market reactions to 

capital investment announcements.19 Most mining companies have a negative free 

cash flow. Richardson (2006) suggests that firms with negative free cash flow also 

place themselves under the scrutiny of external markets. Thus, the free cash flow 

hypothesis may still work in the mining industry. Along the lines of Chen et al. 

(2009), free cash flow level is defined as operating income before depreciation 

minus interest expense, taxes, preferred dividends, and common dividends, all 

divided by the book value of total assets, for the year preceding the announcement.  

• Dummy variables for approvals. To measure the differential impact of types of 

approval, I use intercept dummy variables. 

2.7.1 Regression Results 

Table 2.8 presents the results of regressing abnormal returns on the event day on the 

above variables. Beginning with an examination of the impact of market capitalisation, 

free cash flow and Tobin’s q in model 1, the results indicate that market capitalisation has 

a negative effect on the abnormal returns, which is significant at the 5% level. In addition, 

the coefficient for the free cash flow variable is negative and statistically significant at the 

1% level. These findings are consistent with the expectation that capital investment is 

more valuable for smaller firms with low free cash flow. Adding the dummy variable in 

model 2, the coefficients of market capitalisation and free cash flow variables are still 

negative and statistically significant at the 5% level.  

Model 3 examines the effect of capital expenditure. I find a positive and significant 

effect of capital expenditure, and the result remains unchanged when I control for approval 

type (model 4). That is, firms with large capital investment and low free cash flow are 

19 This hypothesis has been completely, or at least partly, verified by Vogt (1997) and Del Brio et al. (2003) 
using U.S. and Spanish data, whereas Chen and Ho (1997) and Chen et al. (2000) did not find significant 
effects with Singaporean data.  
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more likely to have higher returns than others. In model 5, I test jointly for the influence of 

market capitalisation and capital investment, controlling for free cash flow and Tobin’s q. 

The coefficient for size variable is negative, whereas that for capital investment is positive. 

In model 6, all variables are included and as can be seen, the results are consistent with 

those of model 5. The dummy variables are insignificant in all models. 

The above results indicate that stock market considers capital investment as an 

important determinant of a mining company’s ability to develop their project. The 

negative effect of firm size shows that investors tend to prefer small firms. This is 

consistent with the finding of Bird et al. (2013). The results support the free cash flow 

hypothesis that investors favour firms with low free cash flow. 

TABLE 2.8 

ABNORMAL RETURNS AND FIRM CHARACTERISTICS 

Variable Model 
1 2 3 4 5 6 

Intercept 5.22 
(3.85) 

5.04 
(3.97) 

1.85 
(2.73) 

 

1.79 
(2.06) 

 

3.66 
(2.99) 

3.48 
(2.83) 

Log of firm size –0.62 
(–2.27) 

–0.73 
(–2.05) – – –0.54 

(–1.78) 
–0.65 

(–1.94) 

Capital investment – – 10.01 
(7.50) 

10.01 
(7.50) 

9.92 
(7.45) 

9.93 
(7.46) 

Free cash flow –2.66 
(2.49) 

–2.68 
(–2.50) 

–2.47 
(–2.51) 

–2.44 
(–2.44) 

–1.93 
(–1.87) 

–1.94 
(–1.89) 

Tobin’s q 0.04 
(0.23) 

0.04 
(0.25) 

0.09 
(0.60) 

0.09 
(0.56) 

0.18 
(1.11) 

0.19 
(1.13) 

Dummies for approvals (Base = Exploration) 

Environment – –0.32 
(–0.21) – –1.26 

(–0.92) – –0.22 
(–0.16) 

Development – 1.62 
(1.34) – 0.87 

(0.81) – 1.69 
(1.46) 

       

Adjusted R2 0.02 0.02 0.10 0.10 0.11 0.11 

F-statistic 4.87 3.44 22.71 14.09 17.89 12.43 
Note: This table presents cross-sectional regression analyses of the abnormal returns on the day of 

announcement of government approval for mining projects. There are 576 observations for each of the 
six models. The dependent variable is the abnormal return on the event day. Log of firm size is the 
natural logarithm of the market capitalisation; capital investment is the ratio of capital expenditure to 
market capitalisation; free cash flow is the ratio of free cash flow to total assets; Tobin’s q is the ratio 
of the market value of the firm’s assets to the book value of the firm’s assets, where the market value 
of assets is the book value of total liabilities plus the market value of common equity; dummy 
variables refer to the types of government approval and take the value 1 if it is the relevant type of 
approval, 0 otherwise. The base case for the dummies is “exploration approval”. The t-values in 
parentheses are based on robust standard errors (White, 1980). 
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2.7.2 Robustness Checks 

In addition to regressing abnormal returns on the event day, I also check the 

robustness of cross-sectional analysis by using different CARs as dependent variables. 

Two-, three-, five- and eleven-day cumulative abnormal returns are employed and Table 

2.9 gives the regression results. All of these regressions show the similar results that the 

abnormal returns are positively related to capital investment and negatively related to firm 

size. The results show the robustness of the findings in Table 2.8. 

 
TABLE 2.9 

ABNORMAL RETURNS AND FIRM CHARACTERISTICS: ALTERNATIVE 
EVENT WINDOWS 

 

Variable 
Dependent variable  

CAR 
 (-1,0) 

CAR  
(-1,+1) 

CAR 
 (-2,+2) 

CAR  
(-5,+5) 

Intercept 3.48 
(2.78) 

3.49 
(2.78) 

3.48 
(2.79) 

 

3.49 
(2.80) 

 
Log of firm size ($A m) -0.66 

(-2.48) 
-0.66 

(-2.48) 
-0.66 

(-2.48) 
-0.65 

(-2.48) 

Capital investment 9.94 
(6.88) 

9.94 
(6.90) 

9.91 
(6.89) 

9.91 
(6.85) 

Free cash flow -1.94 
(-2.01) 

-1.95 
(-2.01) 

-1.93 
(-1.99) 

–1.94 
(-1.99) 

Tobin’s q 0.19 
(1.40) 

0.19 
(1.40) 

0.19 
(1.42) 

0.19 
(1.39) 

Dummies for approvals (base = Exploration) 

Environment -0.24 
(-0.21) 

-0.23 
(-0.20) 

-0.22 
(-0.20) 

–0.22 
(-0.20) 

Development 1.70 
(1.56) 

1.69 
(1.56) 

1.69 
(1.56) 

1.69 
(1.57) 

     

Adjusted R2 0.11 0.11 0.11 0.11 

F-statistic 12.45 12.47 12.40 12.40 

Note: t-t-statistics are reported in parentheses 

2.8 CONCLUSION 

In this chapter, I investigate the stock market reactions to the announcements of 

mining approvals granted, using information on 567 approvals from the Australian 

Securities Exchange with approvals categorised into three types: exploration, 

environmental and development approvals. Using an event study approach, I find 

significantly positive average abnormal returns on the day on which each approval was 
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announced for all three categories. 

I also examine the liquidity effect of approval announcements by analysing changes 

in the volume of trade in the company’s shares and the bid–ask spread. I find that the 

announcements are associated with significant and positive abnormal turnovers and lower 

bid–ask spreads. These findings indicate that the announcements of approvals are not 

merely associated with market reaction in terms of abnormal returns, but that they are also 

linked with higher liquidity around the time of the event.  

I then link the magnitude of market reactions with firm characteristics. I find that the 

abnormal returns are positively related to both firm size and capital expenditure. I also 

consider the free cash flow hypothesis and the investment opportunity hypothesis.  The 

results support free cash flow hypothesis.  

To summarise, the results suggest that the granting of approvals to mining projects 

increases shareholders’ wealth and the liquidity of the stock. The stock market favours the 

firms with small firm size and larger capital investment.  
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APPENDIX 

A2.1 DERIVATIONS  

This appendix presents the derivations for Section 2.3.Specifically, our objective is 

to derive equations (2.3), (2.8) and (2.9).  

I estimate a one-factor market model of the following specification using the 

ordinary least squares regression: 

(A2.1) i i i m iR R      i 1, , N, 1, ,T.τ τ τ= α +β + ε = τ =   
Under general conditions ordinary least squares (OLS) is a consistent estimation 

procedure for the market-model parameters. I apply OLS to equation (A2.1) to obtain 

estimates of iα  and iβ , which is written as iα̂  and iβ̂ . It is assumed that the disturbance 

iτε has a mean of zero and a finite variance 2
i .σ  That is ( ) 2

i ivar .τε = σ It is well known that: 

(A2.2) ( )
( )

2
2 m

i i 2T
m m1

1 Rˆvar
T R Rττ=

 
 α = σ +
 −∑ 

 

(A2.3) ( )
( )

2
i

i 2T
m m1

ˆvar
R Rττ=

σ
β =

−∑
 

(A2.4) ( )
( )

2 m
i i i 2T

m m1

Rˆˆcov , ,
R Rττ=

α β = −σ
−∑

 

where T
m m1R R Tττ== ∑  is the average market return over the estimation window.  

The Variance of Abnormal Returns 

The abnormal return is defined in equation (2.2), ( )it it i i mt
ˆˆAR R R ,= − α +β  where t 

is the day relative to the announcement day. The variance of the abnormal returns is 

( ) ( )it it i i mt
ˆˆvar AR var R R . = − α +β   

As the return itR  is not part of the data set used to 

estimate iα̂  and iβ̂ , it is independent of iα̂  and i
ˆ .β  From equation (A2.1), the variance can 

be further written as: ( ) ( ) ( )it i i mt it i i mt
ˆˆvar AR var R var R .= α +β + ε + α +β  Since iα and 

i mtRβ  are non-stochastic, they have variance of zero so that 

( ) ( )i i mt it itvar R var .α +β + ε = ε  Then I obtain: 

(A2.5) ( ) ( ) ( ) ( ) ( )2
it it i mt i mt i i

ˆ ˆˆ ˆvar AR var var R var 2R cov ,= ε + α + β + α β  

Substituting equations (A2.2)-(A2.4) into equation (A2.5), I obtain: 
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( )
( ) ( ) ( )

( )

2 2
2 2 2 2m i m

it i i mt mt i2 2 2T T T
m m m m m m1 1 1

2 2
2 m mt m mt
i 2T

m m1

1 R Rvar AR R 2R
T R R R R R R

1 R 2R R R               1 .  
T R R

τ τ ττ= τ= τ=

ττ=

  σ = σ +σ + + − σ
 − − −∑ ∑ ∑ 

 − + = σ + +
 −∑ 

This simplifies to 

(A2.6) ( ) ( )
( )

2
mt m2

it i 2T
m m1

R R1var AR 1 ,
T R Rττ=

 −
 = σ + +
 −∑ 

 

which is also equation (2.3). 

The Variance of Cumulative Abnormal Returns 

The cumulative abnormal return of stock i between 1t  and 2t  is defined in equation 

(2.4) as ( ) 2
1

t
i 1 2 itt tCAR t , t AR .== ∑  Let U be the number of days between 1t and 2t , so that 

2 1U t t 1 .= − +  As it it i i mt
ˆˆAR R ( R ),= − α +β  equation (2.4) can be written as 

( ) ( ) ( )2 2 2 2 2

1 1 1 1 1

t t t t t

i 1 2 it i i mt it i i mt it i i mt
t t t t t t t t t t

ˆ ˆ ˆˆ ˆ ˆCAR t , t R R R R R U R
= = = = =

  = − α +β = − α +β = − α + β∑ ∑ ∑ ∑ ∑    

 
The variance of i 1 2CAR (t , t )  can be written as  

( )( ) 2 2

1 1

t t

i 1 2 it i i mt
t t t t

ˆˆvar CAR t , t var R U R .
= =

  = − α + β∑ ∑    
  

I then proceed as before for (A2.5) and write  

(A2.7) 

( )( )

( )

( ) ( ) ( )

2 2 2

1 1 1

2 2 2

1 1 1

i 1 2

t t t

it i i mt i i mt
t t t t t t

2 2t t t2 2
it i mt i mt i i

t t t t t t

var CAR t , t

ˆ ˆˆ ˆ      var R var U var R 2cov U , R

ˆ ˆˆ ˆ      var R U var R var 2U R cov , .

= = =

= = =

     = + α + β + α β∑ ∑ ∑     
     

     = + α + β + α β∑ ∑ ∑     
     

 

The first term on the second row of the right-hand side of equation (A2.7),

( )2
1

t
itt tvar R=∑ , can be expanded as  

(A2.8) ( ) ( )2 2

1 1 1 2

t t

it it it is
t t t t t t s t

var R var R 2 cov R ,R .
= = ≤ < ≤

  = +∑ ∑ ∑ 
 

 

As I did for equation (A2.5), I substitute equations (A2.2)-(A2.4) and equation 

(A2.8) into equation (A2.7) and get 

( )( ) ( )
( )

( )
2

1

1 2

2t
mt mt t2

i 1 2 i it is2T t t s t
m m1

U R U RUvar CAR t , t U 1 2 cov R ,R ,
T R R

                        

=

≤ < ≤
ττ=

 −∑ = σ + + + ∑
 −∑ 
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In this thesis, I suppose itR follows an AR(1) process, ( )it is it i,t 1cov(R ,R ) cov R ,R .−=  Thus, 

the above equation is written as 

( )( ) ( )
( )

( ) ( )
2

1

2t
mt mt t2

i 1 2 i it i,t 12T
m m1

U R U RUvar CAR t , t U 1 2 U 1 cov R ,R ,
T R R

=
−

ττ=

 −∑ = σ + + + −
 −∑ 

 

The above is equation (2.9). 

Testing 

Using standardized abnormal returns, Kolari and Pynnönen (2010) (hereafter KP) 

propose a new parametric test statistic that take into account cross-correlation and event-

induced volatility in the variance of abnormal returns. The following derivation is based 

on Kolari and Pynnönen (2010).  

The standardized abnormal return is calculated by equation (2.7), 
itit it ARSAR AR S ,=

where 
itARS is the standard deviation of abnormal return and can be calculated by equation 

(A2.6). Let N
t iti 1SAR SAR N== ∑  be the average standardized abnormal returns at time t. 

For simplification, I remove the subscript t for all itSAR  and tSAR , so they become 

iSAR  and SAR . The variance of SAR can be denoted as: 

(A2.9) ( ) ( ) ( )
N N

i i i j2
i 1 i 1 1 i j N

1 1var SAR var SAR var SAR 2 cov SAR ,SAR .
N N= = ≤ < ≤

   = = +∑ ∑ ∑      
 

As all standardized abnormal returns have the same variance, I denote as 

( ) ( ) ( )i jvar SAR var SAR var SAR .= = Then, ( )i jcov SAR ,SAR , the population covariance 

of standardized abnormal returns for securities i and j, can be written as: 

 ( ) ( ) ( ) ( )i j ij i j ijcov SAR ,SAR var SAR var SAR var SAR ,= ρ = ρ  

 where ijρ  is the correlation coefficient between iSAR  and jSAR .  Define the average 

correlation coefficient as ( )ij1 i j N2 N N 1 ,≤ < ≤ρ = ρ −∑ so that 

(A2.9a)

 

( ) ( ) ( ) ( ) ( )ij2
1 i j N

1 1 1var SAR var SAR 2 var SAR var SAR 1 N 1 .
N NN ≤ < ≤

= + ρ =  + − ρ∑    

Let 2
SARS and 2

SARS  be the feasible estimators of ( )var SAR and ( )var SAR , that is, 

( )2 2
SARSARS S 1 N 1 N.=  + − ρ  The t-statistic for average abnormal returns under cross-

correlation is written as 
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( )

KP 2
SAR SAR

SAR SARt
S S 1 N 1 N

= =
 + − ρ 

 

The standard estimator of var(SAR) is: 

 ( )2N2
i i

i 1

1S SAR SAR ,
N 1 =

= −∑
−

 

with ( ) ( )22 N
i ii 1E S E SAR SAR (N 1).== − −∑  

Write ( ) ( ) ( ) 22

i i SAR SARE SAR SAR E SAR SAR . − = −µ − −µ   This can be 

expressed as  

(A2.10) 
( )

( ) ( )( ) ( )

2

i

22
i SAR i SAR SAR SAR

E SAR SAR

   E SAR 2E SAR SAR E SAR ,

−

= −µ − −µ −µ + −µ
 

where SARµ is the mean of standardized abnormal return. The covariance term in the 

middle of equation (A2.10) can be written as:  

(A2.11) 

( )( ) ( )( )

( )

( ) ( )

N

i SAR SAR i SAR j SAR
j 1

N

i j
j 1

N

ij i j
j 1

1E SAR SAR E SAR SAR
N
1                                               cov SAR ,SAR
N
1                                               var SAR var SAR .
N

=

=

=

−µ −µ = −µ −µ∑

= ∑

= ρ∑

 

As mentioned, all standardised abnormal returns have the same variance, 

( ) ( ) ( )i jvar SAR var SAR var SAR ,= = so that  

( ) ( )( ) ( ) N

i SAR SAR ij
j 1

1    E SAR SAR var SAR .A2.1
N

1a
=

−µ −µ = ρ∑  

There are three terms in the right-hand side of equation (A2.10). The first term,

( )2
i SARE SAR ,−µ  is the variance of standardized abnormal return, ( )var SAR ; the second 

one, ( )( )i SAR SARE SAR SAR ,−µ −µ which under the assumption of a common variance, is 

given by equation (A2.11a); and the last one, ( )2

SARE SAR ,−µ  is the variance of the 

average standardized abnormal returns, ( )var SAR , which is given by equation (A2.9a). 

Thus, equation (A2.10) can be further written as 

(A2.10a)

 

( ) ( ) ( ) ( )( )
2 N

i ij
j 1

1 1E SAR SAR var SAR 2 var SAR var SAR 1 (N 1)
N N=

− = − ρ + + − ρ∑  
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Using equation (A2.10a), the expectation of standard estimator of var(SAR)  can be 

written as: 

( ) ( )

( ) ( ) ( )( )

( ) ( ) ( )( )

( ) ( )( ) ( )

2N2
i

i 1

N N

ij
i 1 j 1

N N

ij
i 1 j 1

1E S E SAR SAR
N 1

1 1 1         var SAR 2 var SAR var SAR 1 (N 1)
N 1 N N

1 2         Nvar SAR var SAR var SAR 1 (N 1)
N 1 N

1 2         Nvar SAR var SAR N N(N 1) var SAR 1
N 1 N

=

= =

= =

= −∑
−

 = − ρ + + − ρ∑ ∑ −  
 = − ρ + + − ρ∑∑ −  

= − + − ρ +
−

( )

( ) ( )( ) ( )( )

( ) ( )( )

( ) ( )( )
( )( )

(N 1)

1         Nvar SAR 2var SAR 1 (N 1) var SAR 1 (N 1)
N 1

1         Nvar SAR var SAR 1 (N 1)
N 1

1         N 1 var SAR 1
N 1

         var SAR 1 ,

 + − ρ  

=  − + − ρ + + − ρ  −

=  − + − ρ  −

=  − − ρ  −
= − ρ

where ( )ij1 i j N2 N N 1≤ < ≤ρ = ρ −∑ is the average correlation coefficient, as before. 

Therefore, the variance of standardized abnormal returns is:  

(A2.12)  ( )
2E(S )var SAR ,

1
=

−ρ
 

Equation (A2.9a) shows ( ) ( ) ( )var SAR var SAR 1 N 1 N.=  + − ρ   Let 2
SARS and 2

SARS  be 

the feasible estimators of ( )var SAR and ( )var SAR , that is, ( )2 2
SARSARS S 1 N 1 N.=  + − ρ   

According to equation (A2.12), Kolari and Pynnönen (2010) propose that 2
SARS ,the 

feasible estimator of ( )var SAR , should be 2 2
SARS S 1 r ,= −  where r is the estimate of the 

average correlation coefficient,ρ , obtained by averaging the sample cross-correlations of 

the estimation-period residuals, and ( ) ( )
22 N

i ii 1S SAR SAR N 1== − −∑  is the standard 

estimator of var(SAR). Finally, I arrive at equation (2.8), or 

[ ] ( ) [ ]
KP 2 2

SAR SAR

SAR SAR SARt .
S S 1 (N 1) r N S 1 r 1 (N 1) r N

= = =
+ − − + −

 

A2.2 THE DATA 

In this chapter, the events are that mining companies are granted the approvals 

related to further exploration and development by government. Table A2.1 contains the 
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567 events related to government approvals granted. These data come from the ASX 

announcement collected from the DatAnalysis database. Key words are used to help 

search the relevant announcements of the government approvals between 2000 and 2012. I, 

then, group these announcements into three categories by the types of approvals, which 

are exploration approval (type=1), environmental approval (type=2) and development 

approval group (type=3). 
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Table A2.1  
Events Description 

No. Company Name Code Date Type  No. Company Name Code Date Type  No. Company Name Code Date Type 
1 Abm Resources Nl ABU 15/10/2008 1  50 Arafura Resources ARU 19/07/2007 2  99 Bolnisi Gold BSG 5/09/2006 3 
2 Adamus Resources ADU 16/12/2008 2  51 Artemis Resources ARV 28/01/2009 1  100 Bass Metals BSM 22/03/2007 3 
3 Adx Energy ADX 26/02/2010 1  52 Arc 1 ARX 23/05/2005 1  101 Bass Metals BSM 19/01/2010 2 
4 Adx Energy ADX 18/01/2011 1  53 Arc 1 ARX 19/12/2005 3  102 Blackthorn Resources BTR 11/04/2008 1 
5 Adx Energy ADX 18/07/2011 1  54 Arc 1 ARX 28/05/2008 1  103 Blackthorn Resources BTR 23/02/2009 1 
6 Adx Energy ADX 23/07/2012 1  55 Arc 1 ARX 3/06/2009 1  104 Blackthorn Resources BTR 21/12/2009 1 
7 Admiralty Resources ADY 14/07/2006 2  56 Astron ATR 14/11/2008 2  105 Blackthorn Resources BTR 27/07/2010 1 
8 Admiralty Resources ADY 15/03/2007 1  57 Astron ATR 18/03/2009 3  106 Blackthorn Resources BTR 22/06/2011 1 
9 Admiralty Resources ADY 10/12/2007 2  58 Astron ATR 23/08/2010 3  107 Blackthorn Resources BTR 20/07/2011 1 

10 Anatolia Energy AEK 20/05/2011 1  59 Atlantic Gold ATV 4/02/2008 2  108 Bathurst Resources BTU 28/06/2010 3 
11 Anglogold Ashanti Cdi. AGG 11/11/2010 3  60 Atlantic Gold ATV 4/08/2011 3  109 Bathurst Resources BTU 29/08/2011 2 
12 Allegiance Mining AGM 30/06/2005 3  61 Alara Resources AUQ 24/01/2012 2  110 Buxton Resources BUX 2/10/2012 1 
13 Allegiance Mining AGM 26/09/2007 3  62 Australian Mines AUZ 8/12/2003 3  111 Blackwood BWD 3/02/2006 2 
14 Allegiance Mining AGM 9/11/2007 1  63 Australian Mines AUZ 12/05/2011 1  112 Blackwood BWD 18/07/2006 2 
15 Atlas Iron AGO 16/06/2008 2  64 Aviva AVA 9/05/2007 1  113 Blackwood BWD 5/09/2006 3 
16 Atlas Iron AGO 3/10/2008 2  65 Avanco Resources AVB 29/11/2011 1  114 Blackwood BWD 2/11/2007 1 
17 Atlas Iron AGO 30/04/2010 3  66 Avalon Minerals AVI 14/01/2008 1  115 Blackwood BWD 12/11/2007 1 
18 Aguia Resources AGR 18/07/2011 1  67 Avalon Minerals AVI 24/01/2012 1  116 Crusader Resources CAS 17/09/2009 2 
19 Aguia Resources AGR 22/10/2012 1  68 Axiom Mining AVQ 21/04/2011 1  117 Crusader Resources CAS 15/12/2009 3 
20 Alliance Resources AGS 27/04/2012 3  69 Axiom Mining AVQ 30/06/2011 1  118 Cazaly Resources CAZ 26/04/2012 2 
21 Alliance Resources AGS 4/10/2012 1  70 Axiom Mining AVQ 21/06/2012 1  119 Cbh Resources CBH 28/01/2010 3 
22 Aurium Resources AGU 12/05/2011 1  71 Avz Minerals AVZ 8/10/2010 1  120 Carbon Polymers CBP 13/09/2010 3 
23 Aurium Resources AGU 7/11/2011 1  72 Avz Minerals AVZ 14/06/2011 1  121 Cobar Consolidated Res. CCU 25/05/2011 3 
24 Argosy Minerals Cdi. AGY 4/03/2011 1  73 Avz Minerals AVZ 16/08/2012 3  122 Cobar Consolidated Res. CCU 30/11/2011 3 
25 Agd Mining AGZ 16/01/2004 3  74 Archer AXE 14/10/2010 1  123 Cobar Consolidated Res. CCU 20/12/2011 3 
26 Agd Mining AGZ 16/06/2005 3  75 Amex Resources AXZ 18/03/2009 1  124 Chongherr Invs. CDH 9/01/2007 3 
27 Ark Mines AHK 15/10/2012 1  76 Amex Resources AXZ 19/06/2012 3  125 Chongherr Invs. CDH 5/11/2009 1 
28 Altura Mining AJM 14/10/2011 3  77 Alcyone Resources AYN 9/04/2001 3  126 Castle Minerals CDT 27/10/2008 1 
29 African Iron AKI 6/06/2011 1  78 Alcyone Resources AYN 4/05/2007 2  127 Cudeco CDU 20/08/2002 3 
30 Aspire Mining AKM 28/08/2012 3  79 Azimuth Resources AZH 25/11/2008 1  128 Cudeco CDU 24/11/2011 3 
31 Alkane Resources ALK 1/08/2012 3  80 Azimuth Resources AZH 4/03/2009 1  129 Cape Lambert Resources CFE 15/02/2005 1 
32 Ausnico ANW 3/10/2012 1  81 Aztec Resources AZR 23/02/2006 2  130 Cape Lambert Resources CFE 11/05/2005 1 
33 Ausmon Resources AOA 25/06/2010 1  82 Aztec Resources AZR 24/04/2006 3  131 Cape Lambert Resources CFE 27/06/2005 3 
34 Ausmon Resources AOA 10/02/2011 1  83 Azure Minerals AZS 14/03/2011 2  132 Citadel Resource Group CGG 24/05/2010 1 
35 Altona Mining AOH 19/11/2012 3  84 Bauxite Resources BAU 22/02/2011 1  133 Cougar Metals CGM 8/08/2005 1 
36 Australian Pacific Coal AQC 7/12/2007 2  85 Bc Iron BCI 23/04/2010 3  134 Cougar Metals CGM 17/07/2008 1 
37 Australian Pacific Coal AQC 14/03/2008 3  86 Beacon Minerals BCN 14/04/2011 3  135 Cga Mining CGX 12/04/2010 1 
38 Australian Pacific Coal AQC 7/04/2010 1  87 Beadell Resources BDR 4/05/2011 3  136 Chalice Gold Mines CHN 27/01/2011 1 
39 Australian Pacific Coal AQC 15/06/2010 1  88 Black Fire Minerals BFE 16/02/2010 1  137 Chalice Gold Mines CHN 16/01/2012 3 
40 Ausquest AQD 28/03/2006 1  89 Boulder Steel BGD 17/05/2000 1  138 Chesser Resources CHZ 4/08/2010 1 
41 Aquarius Platinum AQP 13/06/2003 3  90 Black Range Minerals BLR 10/06/2008 1  139 Chesser Resources CHZ 8/04/2011 1 
42 Argonaut Resources ARE 14/07/2010 3  91 Black Range Minerals BLR 25/11/2010 1  140 Cokal CKA 25/11/2009 1 
43 Argonaut Resources ARE 16/01/2012 3  92 Blaze International BLZ 15/10/2009 1  141 Cokal CKA 10/10/2012 1 
44 Australasian Resources ARH 4/10/2004 3  93 Botswana Metals BML 3/12/2010 1  142 Climax Mining CMX 13/08/2004 2 
45 Australasian Resources ARH 29/05/2007 1  94 Bemax Resources BMX 31/05/2002 3  143 Climax Mining CMX 14/10/2005 3 
46 Australasian Resources ARH 19/11/2009 2  95 Brockman Resources BRM 18/08/2009 2  144 Cardia Bioplastics CNN 1/05/2007 1 
47 Australasian Resources ARH 23/12/2009 2  96 Brockman Resources BRM 6/01/2010 1  145 Centamin Egypt CNT 3/05/2007 2 
48 Astro Resources ARO 7/10/2010 1  97 Brockman Resources BRM 17/02/2011 3  146 Coppermoly COY 6/07/2012 1 
49 Astro Resources ARO 29/08/2011 1  98 Bolnisi Gold BSG 31/05/2006 2  147 Conquest Mining CQT 19/08/2004 1 

(continued on next page) 
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Table A2.1 (Continued) 
Events Description 

No. Company Name Code Date Type  No. Company Name Code Date Type  No. Company Name Code Date Type 
148 Cortona Resources CRC 8/09/2011 3  197 Exco Resources EXS 7/04/2009 3  246 Goldsearch GSE 19/12/2001 1 
149 Cortona Resources CRC 28/09/2011 2  198 Fairstar Resources FAS 6/11/2008 1  247 Great Wstn.1 GTE 3/06/2010 1 
150 Cortona Resources CRC 10/10/2011 2  199 Fairstar Resources FAS 17/11/2011 3  248 Gunson Resources GUN 5/12/2005 2 
151 Cortona Resources CRC 9/02/2012 2  200 Ferrum Crescent FCR 5/06/2012 3  249 Gunson Resources GUN 24/05/2006 2 
152 Cortona Resources CRC 24/04/2012 3  201 Fortescue Metals Gp. FMG 6/10/2005 2  250 Gunson Resources GUN 21/07/2006 2 
153 Cortona Resources CRC 9/08/2012 3  202 Fortescue Metals Gp. FMG 20/12/2005 2  251 Gunson Resources GUN 26/03/2007 3 
154 Crescent Gold CRE 4/04/2005 3  203 Fortescue Metals Gp. FMG 20/01/2006 3  252 Gunson Resources GUN 23/07/2010 1 
155 Consolidated Tin Mines CSD 7/09/2010 3  204 Fortescue Metals Gp. FMG 24/04/2006 2  253 Golden West Resources GWR 2/02/2006 3 
156 Centaurus Metals CTM 16/04/2007 1  205 Fortescue Metals Gp. FMG 21/07/2006 2  254 Golden West Resources GWR 23/04/2012 3 
157 Centaurus Metals CTM 25/05/2012 1  206 Flinders Mines FMS 27/03/2012 3  255 Galaxy Resources GXY 5/11/2009 3 
158 Citigold CTO 8/05/2012 3  207 Finders Resources FND 9/04/2010 2  256 Galaxy Resources GXY 13/11/2009 2 
159 Crucible Gold CUG 14/08/2012 1  208 Finders Resources FND 15/06/2011 3  257 Galaxy Resources GXY 1/12/2009 3 
160 Cullen Resources CUL 7/06/2001 1  209 Frontier Resources FNT 23/09/2004 1  258 Galaxy Resources GXY 15/01/2010 3 
161 Copperco CUO 9/01/2007 3  210 Frontier Resources FNT 15/04/2011 1  259 Galaxy Resources GXY 10/10/2012 3 
162 Callabonna CUU 7/03/2011 1  211 Frontier Resources FNT 28/03/2012 1  260 Hawthorn Resources HAW 29/03/2001 1 
163 Central Asia Resources CVR 1/06/2011 3  212 Frontier Resources FNT 16/04/2012 1  261 Hardman Resources HDR 12/06/2001 1 
164 Centrex Metals CXM 9/09/2009 1  213 Frontier Resources FNT 3/12/2012 1  262 Hardman Resources HDR 24/08/2001 1 
165 Centrex Metals CXM 1/08/2011 2  214 Ferraus FRS 24/04/2009 3  263 Hardman Resources HDR 8/07/2002 1 
166 Core 1 CXO 30/01/2012 1  215 Firestone Energy FSE 3/09/2009 3  264 Hillgrove Resources HGO 8/12/2009 1 
167 Core 1 CXO 27/04/2012 1  216 Firestone Energy FSE 3/08/2011 3  265 Hillgrove Resources HGO 8/04/2010 3 
168 Core 1 CXO 26/06/2012 1  217 Forte Energy FTE 7/03/2006 1  266 Hillgrove Resources HGO 28/12/2011 1 
169 Coal Of Africa CZA 9/03/2006 1  218 Forte Energy FTE 28/06/2007 1  267 Highlands Pacific HIG 21/03/2000 2 
170 Coal Of Africa CZA 6/07/2011 2  219 Forte Energy FTE 27/09/2011 1  268 Highlands Pacific HIG 30/06/2000 3 
171 De Grey Mining DEG 27/09/2012 1  220 Forte Energy FTE 6/02/2012 1  269 Highlands Pacific HIG 7/06/2002 3 
172 Dgr Global DGR 22/07/2008 1  221 Fyi Resources FYI 8/05/2007 3  270 Hannans Reward HNR 9/06/2006 1 
173 Dioro 1 DIO 11/12/2003 3  222 Globe Metals & Mining GBE 22/05/2008 1  271 Heron Resources HRR 2/05/2001 3 
174 Dynasty Metals Aus. DMA 7/03/2008 1  223 Gindalbie Metals GBG 28/04/2009 2  272 Heron Resources HRR 16/07/2007 3 
175 Dynasty Metals Aus. DMA 29/06/2012 1  224 Gindalbie Metals GBG 9/09/2009 2  273 Intrepid Mines IAU 24/12/2007 2 
176 Discovery Metals DML 9/06/2010 2  225 Gindalbie Metals GBG 30/10/2009 3  274 International Coal Hdg. ICL 13/07/2010 3 
177 Discovery Metals DML 2/12/2010 2  226 Gbm Resources GBZ 19/01/2012 1  275 Indo Mines IDO 11/01/2011 2 
178 Discovery Metals DML 21/12/2010 3  227 Gascoyne Resources GCY 19/05/2011 1  276 Indo Mines IDO 1/02/2012 2 
179 Discovery Metals DML 4/01/2011 1  228 Gold One International GDO 1/05/2002 3  277 Indo Mines IDO 25/10/2012 3 
180 Dragon Mining DRA 29/08/2003 3  229 Gold One International GDO 17/12/2004 3  278 Ironclad Mining IFE 17/10/2011 3 
181 Dragon Mining DRA 14/01/2008 2  230 Gippsland GIP 10/10/2005 2  279 Ironclad Mining IFE 23/12/2011 3 
182 Dragon Mining DRA 29/05/2008 2  231 Gippsland GIP 5/10/2009 1  280 Ironclad Mining IFE 10/04/2012 3 
183 Drd Gold Cdi. DRD 24/02/2006 1  232 Gippsland GIP 28/07/2010 1  281 Integra Mining IGR 30/12/2009 3 
184 Drake Resources DRK 6/09/2007 1  233 Gme Resources GME 31/03/2005 3  282 International Goldfields IGS 19/06/2007 1 
185 Drake Resources DRK 21/01/2011 1  234 Gunns GNS 10/03/2011 2  283 Iluka Resources ILU 3/09/2003 3 
186 Doray Minerals DRM 30/04/2012 1  235 Gold Anomaly GOA 14/02/2008 1  284 Image Resources IMA 14/01/2008 1 
187 Elementos ELT 8/05/2012 1  236 Green Rock Energy GRK 21/08/2009 1  285 Intec INL 11/12/2007 3 
188 Elementos ELT 3/07/2012 1  237 Green Rock Energy GRK 14/10/2009 1  286 Intec INL 28/07/2010 3 
189 Energy And Minerals Aus. EMA 20/07/2012 3  238 Green Rock Energy GRK 18/01/2010 1  287 Iron Ore Holdings IOH 21/01/2010 3 
190 Energia Minerals EMX 21/11/2012 1  239 Grange Resources GRR 22/01/2007 3  288 Impact Minerals IPT 15/04/2008 1 
191 Enterprise Metals ENT 8/04/2010 1  240 Grange Resources GRR 30/06/2008 2  289 Iron Road IRD 11/03/2010 1 
192 Equinox Minerals Cdi. EQN 22/12/2003 3  241 Grange Resources GRR 26/11/2009 3  290 Intermet Resources ITT 19/02/2007 1 
193 Evolution Mining EVN 5/12/2011 3  242 Grange Resources GRR 18/01/2010 2  291 Intermet Resources ITT 12/10/2007 1 
194 Endeavour Mining Cdi. EVR 16/08/2012 3  243 Grange Resources GRR 23/11/2010 2  292 Intermet Resources ITT 4/12/2007 1 
195 Exterra Resources EXC 2/05/2012 1  244 Grange Resources GRR 30/06/2011 3  293 Ivanhoe Mines Cdi. IVN 24/12/2003 3 
196 Exco Resources EXS 12/05/2006 3  245 Grange Resources GRR 19/07/2012 2  294 Imx Resources IXR 18/04/2008 3 

(continued on next page) 
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Table A2.1 (Continued) 
Events Description 

No. Company Name Code Date Type  No. Company Name Code Date Type  No. Company Name Code Date Type 
295 Imx Resources IXR 21/03/2012 2  344 Minemakers MAK 14/03/2008 1  393 Midwinter Resources MWN 14/09/2011 1 
296 Jameson Resources JAL 25/06/2012 1  345 Minemakers MAK 22/02/2010 3  394 Maximus Resources MXR 14/05/2007 1 
297 Jameson Resources JAL 20/09/2012 1  346 Minemakers MAK 15/07/2011 3  395 Maximus Resources MXR 7/06/2007 3 
298 Jabiru Metals JML 3/02/2005 3  347 Magna Mining MAN 4/12/2006 1  396 Maximus Resources MXR 19/11/2008 2 
299 Jabiru Metals JML 26/10/2005 3  348 Mesa Minerals MAS 20/01/2010 3  397 Maximus Resources MXR 13/12/2012 1 
300 Jabiru Metals JML 12/11/2010 3  349 Matsa Resources MAT 10/04/2006 3  398 Mutiny Gold MYG 7/09/2009 1 
301 Jupiter Mines JMS 20/10/2006 1  350 Mirabela Nickel MBN 2/01/2007 2  399 Mutiny Gold MYG 10/08/2012 3 
302 Jupiter Mines JMS 6/06/2007 1  351 Macarthur Coal MCC 14/09/2009 3  400 Mutiny Gold MYG 23/08/2012 3 
303 Jupiter Mines JMS 21/06/2007 1  352 Mineral Deposits MDL 27/06/2002 3  401 Mzi Resources MZI 20/10/2009 2 
304 Jupiter Mines JMS 18/10/2007 1  353 Midas Resources MDS 20/06/2008 3  402 Mzi Resources MZI 5/07/2011 3 
305 Jupiter Mines JMS 30/10/2007 1  354 Midas Resources MDS 24/02/2010 1  403 Mzi Resources MZI 29/05/2012 3 
306 Jupiter Mines JMS 8/11/2007 1  355 Midas Resources MDS 18/10/2011 1  404 Montezuma Mining MZM 21/01/2010 3 
307 Jupiter Energy JPR 31/10/2008 1  356 Midas Resources MDS 3/04/2012 1  405 Montezuma Mining MZM 14/04/2010 1 
308 Jervois Mining JRV 19/01/2007 1  357 Midas Resources MDS 4/05/2012 1  406 Nagambie Mining NAG 3/09/2012 1 
309 Jervois Mining JRV 13/02/2007 1  358 Marenica Energy MEY 30/11/2006 1  407 Newcrest Mining NCM 27/06/2007 3 
310 Kaboko Mining KAB 23/11/2009 1  359 Mhm Metals MHM 28/02/2011 3  408 Newcrest Mining NCM 8/01/2010 3 
311 Kbl Mining KBL 20/10/2011 3  360 M.I.M. Holdings Limited MIM 2/06/2003 3  409 Nuenergy Gas NGY 9/07/2012 1 
312 Kingsgate Consolidated KCN 22/06/2000 3  361 Metallica Minerals MLM 3/10/2007 1  410 Nickelore NIO 24/05/2007 1 
313 Kingsgate Consolidated KCN 18/10/2005 3  362 Medusa Mining MML 23/01/2006 3  411 Nex Metals 1 NME 20/05/2010 2 
314 Kingsgate Consolidated KCN 17/08/2006 1  363 Medusa Mining MML 19/03/2007 1  412 Nex Metals 1 NME 26/05/2010 3 
315 Kingsgate Consolidated KCN 12/04/2007 2  364 Medusa Mining MML 11/06/2008 1  413 Nex Metals 1 NME 10/08/2011 3 
316 Kingsgate Consolidated KCN 22/07/2008 3  365 Medusa Mining MML 17/10/2012 2  414 Noble Mineral Resources NMG 14/11/2011 2 
317 Kingsgate Consolidated KCN 26/11/2008 3  366 Murchison Metals MMX 7/09/2006 2  415 Nuplex Inds. (Asx) NPX 4/03/2004 1 
318 Kingsgate Consolidated KCN 10/06/2010 3  367 Murchison Metals MMX 15/03/2011 2  416 Nsl Consolidated NSL 13/08/2012 1 
319 Kentor Gold KGL 23/03/2006 1  368 Murchison Metals MMX 16/08/2011 2  417 Nsl Consolidated NSL 24/10/2012 1 
320 Kentor Gold KGL 7/12/2007 1  369 Murchison Metals MMX 10/01/2012 2  418 Nsl Consolidated NSL 26/11/2012 1 
321 Kimberley Diamond KIM 10/05/2002 3  370 Metminco MNC 14/09/2009 1  419 Natasa Mining NSN 1/12/2005 1 
322 King Island Scheelite KIS 21/12/2006 3  371 Mantle Mining MNM 15/10/2009 1  420 New Talisman Gold NTL 4/12/2009 3 
323 King Island Scheelite KIS 7/06/2007 2  372 Mantle Mining MNM 28/03/2011 1  421 Northern Minerals NTU 16/12/2010 1 
324 Kalgoorlie Mining KMC 28/12/2011 3  373 Mantle Mining MNM 5/05/2011 1  422 Northern Minerals NTU 27/08/2012 1 
325 Korab Resources KOR 12/04/2010 3  374 Moly Mines MOL 16/03/2007 3  423 Om Holdings OMH 4/06/2012 2 
326 Korab Resources KOR 23/04/2010 3  375 Moly Mines MOL 9/07/2008 3  424 Ord River Resources ORD 9/08/2007 1 
327 Korab Resources KOR 27/04/2010 1  376 Mining Projects Group MPJ 29/02/2012 1  425 Ord River Resources ORD 22/08/2007 1 
328 Korab Resources KOR 14/07/2011 1  377 Mining Projects Group MPJ 9/05/2012 1  426 Orocobre ORE 4/01/2011 2 
329 Krucible Metals KRB 4/05/2012 2  378 Mineral Commodities MRC 27/04/2004 3  427 Orocobre ORE 20/06/2011 2 
330 Krucible Metals KRB 20/08/2012 3  379 Mineral Commodities MRC 1/03/2006 1  428 Orocobre ORE 9/09/2011 1 
331 Kagara KZL 16/11/2007 2  380 Mineral Commodities MRC 5/03/2008 3  429 Orocobre ORE 27/06/2012 3 
332 Legend Mining LEG 21/12/2010 1  381 Mineral Commodities MRC 4/08/2008 3  430 Orocobre ORE 25/07/2012 3 
333 Lindian Resources LIN 4/03/2009 1  382 Mineral Commodities MRC 28/11/2008 3  431 Orion Gold ORN 25/08/2008 3 
334 Lindian Resources LIN 21/09/2009 1  383 Mineral Commodities MRC 30/01/2009 1  432 Oroya Mining ORO 30/03/2012 1 
335 Latrobe Magnesium LMG 15/03/2007 1  384 Mineral Commodities MRC 14/06/2011 2  433 Octagonal Resources ORS 24/10/2012 1 
336 Latrobe Magnesium LMG 9/10/2007 1  385 Mineral Commodities MRC 31/07/2012 2  434 Oz Minerals OZL 28/04/2008 3 
337 Latrobe Magnesium LMG 23/11/2007 1  386 Minara Resources MRE 8/10/2001 2  435 Panoramic Resources PAN 20/05/2008 3 
338 Latrobe Magnesium LMG 29/09/2011 1  387 Matrix Metals MRX 1/07/2003 1  436 Paradigm Metals PDM 10/01/2007 1 
339 Lucapa Diamond LOM 30/07/2008 1  388 Matrix Metals MRX 3/07/2003 3  437 Padbury Mining PDY 12/05/2011 1 
340 Leyshon Resources LRL 26/06/2008 2  389 Matrix Metals MRX 15/08/2005 1  438 Padbury Mining PDY 7/11/2011 1 
341 Leopard Resources LRR 30/11/2000 1  390 Manas Resources MSR 6/09/2012 1  439 Pelican Resources PEL 4/10/2005 1 
342 Lynas LYC 3/04/2007 3  391 Mount Burgess Mining MTB 19/10/2007 1  440 Pelican Resources PEL 8/05/2006 3 
343 Lynas LYC 20/02/2008 3  392 Mount Magnet South MUM 5/07/2012 2  441 Pelican Resources PEL 13/09/2006 1 

(continued on next page) 
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Table A2.1 (Continued) 
Events Description 

No. Company Name Code Date Type  No. Company Name Code Date Type  No. Company Name Code Date Type 
442 Peninsula Energy PEN 25/10/2006 1  484 Southern Gold SAU 13/02/2006 1  526 Tawana Resources TAW 29/11/2011 1 
443 Peninsula Energy PEN 27/11/2006 1  485 Siburan Resources SBU 13/03/2012 1  527 Tawana Resources TAW 21/12/2012 1 
444 Peninsula Energy PEN 7/01/2011 3  486 Siburan Resources SBU 30/03/2012 1  528 Tribune Resources TBR 28/07/2004 3 
445 Peel Mining PEX 26/10/2012 1  487 Sundance Resources SDL 25/05/2007 1  529 Tiger Resources TGS 12/01/2006 1 
446 Platinum Australia PLA 8/11/2007 3  488 Sundance Resources SDL 16/07/2010 2  530 Thor Mining Cdi. THR 29/05/2008 3 
447 Pluton Resources PLV 23/05/2008 1  489 Sundance Resources SDL 20/04/2012 3  531 Thundelarra Exp. THX 9/01/2008 3 
448 Portman PMM 5/09/2003 2  490 Sthan.Ferro Metals SFZ 7/09/2010 2  532 Thundelarra Exp. THX 20/05/2008 3 
449 Planet Metals PMQ 14/05/2012 1  491 Sthan.Ferro Metals SFZ 8/11/2010 3  533 Thundelarra Exp. THX 18/06/2010 1 
450 Pepinnini Minerals PNN 20/04/2011 1  492 Sino Gold Mining SGX 23/09/2004 2  534 Tigers Realm Coal TIG 14/05/2012 1 
451 Pepinnini Minerals PNN 14/08/2012 1  493 Sino Gold Mining SGX 17/01/2005 3  535 Talisman Mining TLM 27/11/2009 1 
452 Pacific Niugini PNR 13/06/2008 3  494 Sino Gold Mining SGX 5/11/2007 3  536 Tng TNG 12/08/2008 1 
453 Potash Minerals POK 7/01/2008 1  495 Sino Gold Mining SGX 22/04/2008 3  537 Tng TNG 18/03/2009 1 
454 Potash Minerals POK 3/12/2009 3  496 Sino Gold Mining SGX 7/08/2009 2  538 Torian Resources TNR 27/04/2011 3 
455 Poseidon Nickel POS 12/11/2012 3  497 Stonehenge Metals SHE 25/05/2011 1  539 Triton Gold TON 26/11/2012 1 
456 Phillips River Mining PRH 5/07/2011 1  498 Shree Mineral SHH 26/07/2012 2  540 Trafford Resources TRF 23/12/2011 2 
457 Perseus Mining PRU 7/01/2010 3  499 Shree Mineral SHH 24/08/2012 3  541 Terramin Australia TZN 18/08/2006 3 
458 Proto Res.& Investments PRW 23/10/2008 1  500 Shree Mineral SHH 13/09/2012 3  542 Terramin Australia TZN 21/03/2007 3 
459 Proto Res.& Investments PRW 14/05/2009 1  501 Stone Resources Aus. SHK 30/07/2009 2  543 Ucl Resources UCL 2/12/2005 1 
460 Proto Res.& Investments PRW 29/06/2011 3  502 Stone Resources Aus. SHK 15/02/2011 3  544 Ucl Resources UCL 15/07/2011 3 
461 Proto Res.& Investments PRW 29/09/2011 1  503 Shield Mining SHX 28/01/2010 1  545 Unity Mining UML 22/10/2004 3 
462 Proto Res.& Investments PRW 20/11/2012 1  504 Sihayo Gold SIH 24/07/2007 1  546 Unity Mining UML 9/12/2004 3 
463 Pmi Gold Cdi PVM 22/11/2012 3  505 Sihayo Gold SIH 15/01/2009 1  547 Unity Mining UML 29/04/2011 1 
464 Potash West PWN 31/05/2012 1  506 Strategic Minerals SMC 7/04/2008 1  548 Vulcan Resources VCN 20/12/2007 2 
465 Quest Minerals QNL 7/09/2006 1  507 Summit Resources SMM 29/07/2004 1  549 Vector Resources VEC 19/07/2011 1 
466 Quest Minerals QNL 13/07/2011 1  508 Sphere Minerals SPH 28/06/2004 1  550 Vector Resources VEC 21/05/2012 3 
467 Radar Iron RAD 23/04/2012 1  509 Strike Resources SRK 27/03/2006 1  551 Venus Metals VMC 24/02/2011 1 
468 Red Back Mining Nl RBK 13/04/2004 3  510 Strike Resources SRK 4/04/2006 1  552 Venus Metals VMC 21/12/2011 1 
469 Reed Resources RDR 14/10/2010 2  511 Strike Resources SRK 30/08/2006 1  553 Venture Minerals VMS 28/05/2012 3 
470 Reed Resources RDR 3/02/2011 3  512 Strike Resources SRK 13/01/2010 2  554 Venture Minerals VMS 21/12/2012 3 
471 Regal Resources RER 28/09/2009 2  513 Strike Resources SRK 15/02/2010 3  555 Wcp Resources WCP 20/02/2007 1 
472 Riedel Resources RIE 14/05/2012 1  514 Sierra Mining SRM 21/04/2010 1  556 White Canyon Uranium WCU 27/05/2009 3 
473 Rio Tinto RIO 14/03/2000 3  515 South Boulder Mines STB 23/01/2007 1  557 Western Desert Resources WDR 25/06/2012 3 
474 Rio Tinto RIO 15/06/2000 3  516 South Boulder Mines STB 28/07/2009 1  558 Waratah Resources WGO 21/12/2011 1 
475 Rio Tinto RIO 22/11/2001 2  517 Sumatra Copper & Gold SUM 19/03/2012 2  559 Westgold Resources WGR 19/12/2007 1 
476 Resource Mining RMI 2/05/2000 2  518 Sumatra Copper & Gold SUM 16/04/2012 3  560 Wolf Minerals WLF 17/09/2012 2 
477 Resource Mining RMI 24/11/2004 1  519 Southern Cross Exp. SXX 23/04/2003 1  561 Wpg Resources WPG 6/06/2008 3 
478 Ram Resources RMR 3/08/2011 1  520 Southern Cross Exp. SXX 15/04/2008 1  562 Wpg Resources WPG 14/06/2011 2 
479 Regis Resources RRL 29/03/2001 1  521 Tanami Gold TAM 9/02/2006 1  563 Wpg Resources WPG 30/06/2011 1 
480 Regis Resources RRL 20/04/2007 3  522 Tawana Resources TAW 1/09/2005 1  564 Warwick Resources WRK 21/10/2008 1 
481 Regis Resources RRL 3/07/2008 3  523 Tawana Resources TAW 20/04/2007 3  565 World Titanium WTR 30/04/2012 3 
482 Reward Minerals RWD 10/10/2012 3  524 Tawana Resources TAW 8/05/2007 1  566 Ytc Resources YTC 1/08/2012 3 
483 Rox Resources RXL 13/04/2011 1  525 Tawana Resources TAW 2/03/2011 1  567 Zambezi Resources Cdi. ZRL 11/02/2011 3 
Note: This table listed all the events used in Chapter 2. The company name column display mining firms ‘name; Their ASX codes shown in the code column; the announcement days are shown in the date column. The type 
column presents the categories of specific announcements.  1,2 and 3 refer to exploration licenses, environmental approval and development approval categories respectively.  All the data are sorted by code and date.   
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CHAPTER 3  
FEASIBILITY STUDIES 

3.1 INTRODUCTION 

A basic concept in financial economics is that new capital investments will 

affect a company’s future earnings, fundamental value and stock price. Myers (1977) 

explains that a company’s value (V) consists of the present value of assets in place 

(Va) and the present value of future investment opportunities (Vg), that is, V=Va+Vg. 

Thus, any changes in new and upcoming capital investment opportunities will affect 

Vg, which in turn leads to corresponding adjustments in the present firm value and the 

stock price. An early paper supporting this idea is McConnell and Muscarella (1985).1 

In general, previous studies mainly focus on the impact of the final capital 

investment decision and thus treat capital investments as “one-off” events. However, 

as suggested by Pindyck (1991), a typical large investment project experiences 

considerable financial analysis well before the final investment decision is taken. This 

prior analysis evaluates the project from different perspectives, including profitability, 

revenues and costs, and risks. Eventually, the final investment decision is made based 

on all of these factors. Even though a few rounds of project evaluations occur before 

the final investment decision is made, companies are reluctant to release the relevant 

information because such disclosure might damage their competitive position (Healy 

and Palepu, 2001). A good example is the invention of the legendary iPhone, a 

smartphone designed by Apple Inc. and released in January 2007. The R&D for the 

iPhone started in 2005 and cost about US$150 million. However, Apple never 

disclosed any information about the development of this product and succeeded in 

keeping it confidential for nearly two-and-a-half years until the 2007 Macworld trade 

show. Arguably, this strategy of confidentiality protected Apple against pre-emptive 

threats from competitors and contributed to the huge success of the iPhone.2  

1 Subsequent research has identified the wealth effect of various types of capital investments, including 
business relocations (Alli et al., 1991; Chan et al., 1995; Ghosh et al., 1995), R&D (Chan et al., 1990; 
Chauvin and Hirschey, 1993; Szewczyk et al., 1996; Chan et al., 2001), strategic investment decisions 
(Woolridge and Snow,1990; Chen and Ho, 1997; Burton et al., 1999; Del Brio et al., 2003), and 
mergers and acquisitions/joint ventures (Koh and Venkatraman, 1991; Chen et al., 2000; Fahlenbrach, 
2009). 
2 A detailed history of the iPhone can be found from wikipedia 
(http://en.wikipedia.org/wiki/History_of_the_iPhone). 
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This environment of lack of information explains why there is very little 

research on the impact of prior investment analysis on firm value. The disclosure of 

detailed information about preliminary, or interim, financial analyses by Australian 

mining companies opens up new research opportunities. In Australia, a typical mining 

project is subject to three rounds of financial analyses before a final investment 

decision is taken: (1) a scoping study; (2) a preliminary feasibility study (PFS); and (3) 

a definitive feasibility study (DFS). The Australian Securities Exchange (ASX) listing 

rules require mining companies to disclose this information as soon as possible. In 

this chapter, I report on how I collect detailed information regarding mining feasibility 

studies and use this to determine the valuation impact of capital investments.3 

Specifically, using ASX announcements of the completion of mining project 

feasibility studies during the period 2001-2011, I show that these announcements are, 

on average, associated with positive and significant abnormal stock returns. These 

findings are consistent with those of Bird et al. (2013) and Ferguson and Scott (2011). 

In addition, I provide insight into capital budgeting practices by summarising the 

project evaluation techniques used and the numerical values of the cost of capital. I 

also shed light on the quality of forecasts of exchange rates and commodity prices, 

which also included an analysis of the degree to which the forecasts of exchange rates 

and commodity prices agree with the commodity currency theory. 

The remainder of the chapter is organized as follows. Section 3.2 describes the 

data and Section 3.3 documents the capital budgeting practices employed by mining 

companies. Section 3.4 demonstrates the bi-variate distribution of exchange rates and 

gold prices. A model of commodity currency theory and some empirical results are 

provided in Section 3.5. Section 3.6 discusses the accuracy of forecasting for 

exchange rates and gold prices. Section 3.7 presents the event study results. And 

Section 3.8 provides a cross-sectional analysis of the event study. A comparison of 

3 As one of the world’s largest equity markets for resource firms, Australia’s capital market has built up 
a series of well-structured and reliable disclosure rules for resource companies in an attempt to mitigate 
the information asymmetry between mining firms and investors. The reporting framework governing 
announcements made by mining companies requires a regime of continuous disclosure under which a 
listed mining company must immediately notify the ASX of any information that an investor would 
expect to affect the price of the company’s securities. If this information is related to the exploration 
results of mineral resources and ore reserves, it must comply with the requirements established by the 
Joint Ore Reserve Committee (JORC). The JORC was established in 1971 and issued the Australasian 
mineral resource classification scheme, which is now one of the main mineral resource classification 
schemes in the world. The JORC released the first edition of the JORC Code in 1989. It set out the 
standards, recommendations and guidelines for the public reporting of exploration results of mineral 
resources and ore reserves. The latest version was released in 2012. 
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the Australian and Canadian stock market is provided in Section 3.9, and the final 

section presents the conclusions. 

3.2 DATA  

As mentioned above, before making a final investment decision, mining 

companies usually go through three rounds of feasibility studies to estimate the 

economic viability of a mining project. They are a scoping study, a preliminary 

feasibility study (PFS) and a definitive feasibility study (DFS). Before turning to the 

actual data, it is appropriate to briefly describe the nature of these studies. The 

scoping study is conducted at an early stage and entails an initial appraisal of an 

indicated mineral resource. It involves a preliminary mine production plan and 

determines whether to proceed with an exploration program and more detailed 

engineering work. A scoping study, on average, would cost hundreds of thousands of 

Australian dollars and take a couple of months. A PFS is more detailed than the 

scoping study. The cost of a PFS increases to some millions of Australian dollars, and 

it will take about tens of months to complete. A DFS is the most detailed and costly 

study and determines the financial viability of the project. The average cost of a DFS 

is usually tens of millions of Australian dollars and will usually take about a couple of 

years to complete. After the DFS, mining companies will formally decide whether to 

approve the project and commence construction.4 

A feasibility study usually consists of six parts—the mineral resources/reserves, 

the mining method, the infrastructure construction, a financial viability analysis, a 

project scheduling plan, and an environmental impact analysis (Ferguson et al., 2012). 

The ASX disclosure rules require that companies must immediately announce the 

completion and core findings of their feasibility study. However, the ASX currently 

does not mandate highly prescriptive requirements regarding what should be included 

in the announcements. The specific content of these announcements is at the 

discretion of mining firms. However, most companies would disclose information on 

resources and reserves, proposed mine operating methods and financial viability 

analyses in their announcements. 

I regard the announcement of the completion of a feasibility study as “an event” 

and examine the stock market reaction around that time. I collect the relevant 

4 The information in this paragraph is from Rudenno (2012). 
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announcements from the Morningstar DatAnalysis database by searching for the key 

words: “scoping study”, “preliminary feasibility study”, “definitive feasibility study” 

and “bankable feasibility study”. The corresponding financial and trading data are 

downloaded from the Datastream database. I employ the following sample selection 

criteria for the period 2000-2011: (1) firms must operate in the ASX resources sector. 

(2) announcing firms must have return data available in the Datastream database. The 

final sample consists of 206 announcements made by 120 companies.  

 

TABLE 3.1 

DISTRIBUTION OF FEASIBILITY STUDIES, 2000-2011 

Year Scoping  Preliminary  Definitive  
Total 

Number Percent of 
total 

 A. Distribution by Year  
2000  2 1 3 1.5 
2001 4  2 6 2.9 
2002 1 2 2 5 2.4 
2003 3 4 2 9 4.4 
2004 2 1 3 6 2.9 
2005 6 4 5 15 7.3 
2006 3 5 3 11 5.3 
2007 5 4 7 16 7.8 
2008 5 9 4 18 8.7 
2009 5 5 6 16 7.7 
2010 14 12 17 43 20.8 
2011 22 20 16 58 28.2 

Total 70 68 68 206 100.0 

Product 
type B. Distribution by Product Type 

Iron 14 14 10 38 18.5 
Coal 2 6 4 12 5.8 
Gold 11 18 22 51 24.8 
Copper 16 7 11 34 16.5 
Others 27 23 21 71 34.5 

Total 70 68 68 206 100.0 
Note: All entries, except those in the last column, represent the number of feasibility studies. 

 

The details of the announcements I collected are shown in the Appendix. As can 

be seen from Table 3.1, the number of announcements in 2010 and 2011 accounts for 

almost 50% of the entire sample. Also, more than 40% of the projects are iron ore and 

gold projects. Table 3.2 shows that an average mining company has 1.2 projects and 
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makes 1.4 announcements, which means that each project involves slightly more than 

one announcement. The maximum number of announcements by firms and projects is 

8 and 2, respectively. Figure 3.1 gives the distribution of mining project costs. Panel 

A shows that although the mean project cost is $455 million, there are many projects 

with costs less than $100 million (panel B), and a number of “mega projects” cost 

more than $1 billion (panel C). These mega projects are for iron ore and coal.  

TABLE 3.2 

DESCRIPTIVE STATISTICS 

Variable Mean Median Min Max Standard 
deviation 

Project cost ($m) 455 127.63 1.5 5,770 939 
Number of projects per firm 1.19 1 1 6 0.64 
Number of  announcements per firm 1.36 1 1 8 0.79 
Number of  announcements per project 1.13 1 1 2 0.36 

 

Table 3.3 gives information on the project characteristics. Among the five final 

product categories, iron ore projects have the largest average net present value  and 

capital expenditure, whereas the average values of the NPV and Capex of gold 

projects are the smallest. Moreover, the average life of mine (LOM) is 13 years. Coal 

and iron ore projects have a longer average LOM. The long project lives contribute to 

the high uncertainty of mining investments. Finally, the average cost of capital is 9% 

per annum.  

TABLE 3.3 

MEAN PROJECT CHARACTERISTICS BY PROJECT PRODUCT 

Product Number 

Characteristics 

NPV 
($m) 

Capex 
($m) 

NPV
Capex Life of mine 

(Years) 
Internal rate of 
return (% p.a.) 

Discount rate  
(% p.a.) 

Iron ore 38 1,406 1,192 1.18 15 34 9 
Coal 12 455 690 0.66 23 32 10 
Gold 51 176 154 1.14 9 53 9 
Copper 34 250 336 0.74 11 40 9 
Others 71 355 386 0.92 14 34 9 

Total 206 489 455 1.10 13 40 9 



84 

FIGURE 3.1 

DISTRIBUTION OF PROJECTS 
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3.3 CAPITAL BUDGETING PRACTICES IN MINING 

The capital budgeting process of a mining project involves deciding the project 

evaluation techniques, estimating the cost of capital, forecasting future cash flows and 

calculating the NPV. In this section, I analyse information from the feasibility studies 

related to these elements of investment evaluation. However, before presenting the 

results, however, to give some context I provide some brief comments on prior studies 

on this topic. 

Capital budgeting is a core concept in corporate finance because evaluating 

projects and making optimal investment decisions ensure that companies generate 

sustainable profits and create new wealth for shareholders. A substantial body of 

research has investigated this topic.5 A prominent example in this line of research is 

Graham and Harvey (2001), who survey 392 CFOs regarding capital budgeting 

practices. The authors find that large firms rely heavily on present value techniques to 

make investment decisions, whereas small firms are more likely to use the payback 

period method. Despite the importance of capital budgeting in practice, two 

limitations commonly exist in the existing literature. First, many studies (including 

Graham and Harvey, 2001) analyse survey data by sending questionnaires to 

corporate senior executives. However, these survey data might be biased due to the 

subjectivity of respondents. In addition, the sample size is usually not large. For 

example, Bhappu and Guzman (1995) conduct a survey regarding the decision-

making for mineral investments and their sample only covers 20 firms. In this chapter, 

I overcome these limitations by investigating capital budgeting by Australian mining 

companies. The information contained in feasibility studies used in this study is 

prepared by qualified engineering consultants on the basis of the actual attributes of 

the mining projects. Thus, my data are likely to be subject to fewer biases, managerial 

or otherwise. Further, since the ASX requires the disclosure of this information, I am 

able to construct a relatively large sample containing more than 200 projects from 

over 100 firms. 

  

5See, for instance, Mao (1970), Myer (1974), Fama (1977), Gitman and Forrester (1977), Schall et al. 
(1978), Froot and Stein (1998), Graham and Harvey (2001), Ryan and Ryan (2002), McLaney et al. 
(2004) and Bierman and Smidt (2012). 
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Table 3.4 gives the results of the project evaluation techniques used. According 

to the table, the NPV method is the most widely used evaluation technique in the 

mining industry, because in the whole sample 92% of cases involve this method. The 

IRR method is the second most popular method with 80% of cases. The payback 

period method is much less used with only 35% of cases. These findings are 

consistent with those of Truong et al. (2008), who find that 94% of the Australian 

companies surveyed apply the NPV method and 80% use the IRR.  

TABLE 3.4 

PROJECT EVALUATION TECHNIQUES 
[Percentage (number)] 

Type of 
product 

Type of feasibility study 

Scoping 
(1) 

Preliminary 
(2) 

Definitive 
(3) 

Total 
(4) 

 A. NPV 
Iron ore 93 (14) 83 (11) 88 (8) 89 (33) 
Coal 100 (3) 67 (4) 80 (4) 78 (11) 
Gold 100 (11) 89 (16) 100 (19) 95 (46) 
Copper 87 (13) 100 (7) 100 (10) 93 (30) 
Other 89 (25) 96 (22) 92 (22) 92 (69) 

Total 92 (66) 89 (60) 94 (63) 92 (189) 
 B. IRR 
Iron ore 75 (11) 75 (10) 89 (8) 78 (29) 
Coal 100 (3) 50 (3) 80 (4) 72 (10) 
Gold 73 (8) 78 (14) 89 (17) 81 (39) 
Copper 66 (10) 100 (7) 100 (10) 84 (27) 
Other 75 (21) 96 (21) 75 (18) 81 (60) 

Total 74 (53) 83 (55) 85 (57) 80 (165) 
 C. Payback 
Iron ore 38 (6) 42 (5) 33 (3) 38 (14) 
Coal 33 (1) 33 (2) 20 (1) 28 (4) 
Gold 54 (6) 11 (2) 37 (7) 31 (15) 
Copper 27 (4) 43 (3) 20 (2) 28 (9) 
Other 25 (7) 61(14) 37 (9) 40 (20) 

Total 33 (24) 40 (26) 32 (22) 35 (72) 
Note: The total number of announcements is 206. 
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In addition, across the three types of feasibility studies, it is noted that the DFS 

category has the highest proportion of announcements reporting NPV (94% in column 

3 of panel A) and IRR (85% in column 3 of Panel B). Thus, the announcements of the 

completion of DFSs may contain more details of the projects than those of other 

feasibility studies. In terms of project products, column 4 of Panels A and B show that 

the announcements of gold and copper projects release proportionally more on the 

projects’ NPVs and IRRs than the announcements for iron ore and coal projects. In 

panel A (panel C), more than 93% (81%) of gold and copper projects disclose their 

project NPVs (project IRRs), while only approximately 80%-90% (70%-80%) of iron 

ore and coal projects announce such information.   

In addition to the project evaluation technique, capital budgeting also requires 

the estimation of the cost of capital or the discount rate. Information on discount rates 

used in the Australian mining industry is summarized in Table 3.5. Several interesting 

points emerge from the table. First, the average cost of capital is 9.3% but it varies 

across types of feasibility studies and project products. Iron ore and coal projects have 

high discount rates (9.4% and 10%, respectively), while gold and copper projects’ 

discount rates are a little lower (8.8%). This finding could be explained by the high 

project risks associated with iron ore and coal projects as, on average, they have 

longer lives compared with gold and copper projects (Table 3.3). Additionally, iron 

ore and coal projects usually require large capital expenditure (Table 3.3), which 

might also add to their riskiness. As shown in Clements and Si (2011), one of the 

common uncertainties associated with projects with high costs is the probability of 

large scale cost escalation.  

The second feature of interest in Table 3.5 is that the average discount rates 

decline somewhat as projects progress into the next stage. Mining companies employ 

a highest average discount rate in scoping studies (9.6%). The possible reason is that 

the studies are undertaken at an early stage of project evaluation, where a project 

probably has more uncertainties. In this stage, according to Rudenno (2012), the level 

of inaccuracy of estimated reserve is as high as ± 50%. In contrast, the inaccuracy 

level of estimated reserves falls dramatically to ± 10% in the DFS. One would expect 

that the increase in accuracy decreases the risk level of the project. Thus, as shown in 

column 3, the average discount rate in the DFS reports decreases to 8.8%.  

Mining project products, raw ores or ore concentrates, are mostly traded in the 

international market in terms of US dollars. As a result, mining companies have to 
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predict future commodity prices in US$ in estimating project revenue and NPV. Since 

they calculate project NPVs in terms of the domestic currency in their feasibility 

studies, most companies are required to predict the Australian dollar exchange rate as 

well. Therefore, the forecasts of exchange rates and commodity prices are another 

input in estimating project NPV.  

 

TABLE 3.5 

MEAN COST OF CAPITAL 
(Percent p.a.) 

Type of 
product 

Type of Feasibility Study 
Scoping 

(1) 
Preliminary 

(2) 
Definitive 

(3) 
Total 
(4) 

Iron ore 9.5 9.1 9.8 9.4 
Coal 9.7 9.5 10.5 10 
Gold 9.9 8.9 8.1 8.8 
Copper 9.2 9.3 8.8 9.1 
Others 9.7 9.9 8.8 9.5 

Total 9.6 9.4 8.8 9.3 
 

The announcements of feasibility studies indicate that mining companies use 

two types of forecasts—fixed value and forward curve—in estimating their project 

NPVs. The former considers the commodity price and exchange rate as fixed values 

during the life of a project, while the latter refers to a sequence of future values. 

According to the summaries shown in Table 3.6, about 50% of the announcements 

regard these risk factors as fixed values and less than 5% treat future exchange rates 

or commodity prices as a future curve. The rest of the announcements do not reveal 

the approaches used in the feasibility studies. Since the commodity prices and 

exchange rates are volatile, companies usually employ sensitivity analysis and 

scenario analysis to assess the impact of the changes in these variables on the NPV. 

According to my data, 30% of announcements report sensitivity analysis results and 

36% contain a scenario analysis. 

  



89 

TABLE 3.6 

FORECAST RISKS 
(Percentage) 

Forecast method Risk factor 
Exchange rate  Commodity prices 

Fixed 55 45 
Forward 4 3 
Not mentioned 41 52 
Total 100 100 

 

3.4 THE BI-VARIATE BEHAVIOUR OF GOLD PRICES AND THE 

AUSTRALIAN DOLLAR 

Figure 3.2 is a plot of the path of the price of gold and the value of the 

Australian dollar over the past 30 years. As can be seen, the exchange rate moves in 

sympathy with gold prices, appreciating when gold strengthens and depreciating when 

gold weakens. This relationship seems to be particularly strong over the past 10 years. 

As an Australian company analysing the potential for a gold project has to forecast 

both the price and the exchange rate, knowledge of this co-movement may be of some 

value. In this section, I use these data to estimate the joint probabilities of the 

exchange rate and gold price falling into certain intervals. This leads to certain 

combinations of the values of some of these variables that are observed with low 

probability, some with moderately higher probability, and others that are virtually 

impossible. The first two categories represent what can be called the “possible region”, 

while the third is “impossible”. I then show that the vast majority of forecasts from 

the feasibility studies fall within the possible region. Thus, in this sense the companies 

do not make outlandish forecasts. 

I define the gold price and exchange rate as random variables, X and Y. 

Monthly data on the gold price (in US$) and the exchange rate of the $A between 

1990 and 2013 are obtained from the Reserve Bank of Australia.6 There are 12×24 = 

288 observations. During that period, the domain of gold price is between US$200 

and $1900 [ ]( )X 200,1900 ,∈ while that of the exchange rate is between US$0.45 and 

6 The corresponding web address is http://www.rba.gov.au/statistics/tables/index.html. 
                                                

http://www.rba.gov.au/statistics/tables/index.html
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$1.10 [ ]( )Y 0.45,1.10 .∈  The domain of the exchange rate is evenly divided into 13 

intervals (denoted as Y
iR ,i 1, ,13=  ). Similarly, as shown in the first column of Table 

3.7,  the domain of the gold price is split into 10 intervals (denoted as X
jR , j 1, ,10=  ).  

FIGURE 3.2  

THE RELATION BETWEEN $A AND COMMODITY PRICE 

 
Source: The data are obtained from Reserve Bank of Australia 
(RBA), http://www.rba.gov.au/statistics/tables/index.html. 

 

The joint probability of the two events X Y
i jX R  and Y R∈ ∈ occurring 

simultaneously is X Y
(X,Y) i jP P(X R Y R ).= ∈ ∩ ∈ These joint probabilities are estimated 

by the relative frequencies and Table 3.7 contains the results. Here, the row 

corresponding to [ ]Y 0.75,0.80∈  is highlighted, as is the column for [ ]X 300,400 .∈

The value of the joint probability at the intersection of this row and column is 16.3%. 

As this is the largest value in the table, it can be concluded that this is the “most likely” 

range. A further characteristic of the table should also be noted: as we move from left 

to right, the gold price increases and the largest probability in each column “moves 

down”. This indicates that as the given gold price increases, the associated “most 

likely” exchange rate also increases, reflecting the positive covariation of the two 

variables. The final thing to note about the table is that of the 10×13 = 130 cells, only 

42 are non-zero and the remaining 130 - 42 = 88 are zero. The non-zero entries define 

the region of “possible values” and the values lying outside this region are 

“impossible”. These regions are illustrated in panel A of Figure 3.3. 

  

0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

200

600

1000

1400

1800

2200

1984 1988 1992 1996 2000 2004 2008 2012

Gold price (LHS) 

Exchange rate (RHS) 

US$/oz US$/$A 1 

http://www.rba.gov.au/statistics/tables/index.html


91 

TABLE 3.7 

DISTRIBUTION OF GOLD PRICES AND EXCHANGE RATES, 1990-2013 
(Percent) 

  Gold price (US$/ounce) 

  200-  
300 

300-
400 

400-
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500-
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700-
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900-
1100 

1100-
1300 

1300-
1500 

1500-
1700 

1700-
1900 

Ex
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te

 (U
S$

 : 
A

$ 
1)

 

0.45- 0.5 0.71          

0.5-0.55 5.32 1.42         

0.55-0.60 2.84 2.48         

0.60-0.65 5.67 2.13    0.71     

0.65-0.70 2.84 6.74 0.35  1.06 0.35     

0.70-0.75  12.06 2.48 1.77 0.35      

0.75-0.80  16.31 5.32 3.55 0.35 0.35     

0.80-0.85  0.71 0.35 1.77  1.06 0.35    

0.85-0.90    0.35 1.42 1.42 1.42    

0.90-0.95     0.71 1.42 1.42    

0.95-1.00     0.35 0.35  1.77 0.71  

1.00-1.05        1.42 3.19 1.42 

1.05-1.10         1.77 1.42 
 

Next, I ask the question: do the forecasts of gold prices and exchange rates 

contained in the feasibility studies fall into the “possible region” of Figure 3.3? This 

can be regarded as an initial test of the reasonableness of these forecasts; a further 

examination of these forecasts is contained later in the chapter. For example, if a 

company predicts the gold price is US$800/ounce and exchange rate of $A is 

US$0.55, according to Table 3.7, the paired forecasts are not reasonable because the 

corresponding probability is zero. I collected 29 paired forecasts of exchange rates 

and gold prices from my sample and these are listed in Table 3.8. These forecasts are 

merged with the possible region in panel B of Figure 3.3. It is obvious that most of the 

forecasts fall into the highlighted area—only two observations lie outside the area. 

This leads to the initial conclusion that most of the forecasts in the feasibility studies 

are “reasonable”. 

3.5 COMMODITY CURRENCIES  

In this section, I present a brief summary of commodity currency theory and 

then demonstrate that the forecasts of gold prices and exchange rates seem to agree 

rather well with this theory. As this material puts more structure on the behaviour of 
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prices and exchange rates, it can be regarded as a more stringent test than that of the 

previous section.  

TABLE 3.8 

FORECASTS OF GOLD PRICES AND EXCHANGE RATES 

Announcement 
date 

Gold price 
(US$/ounce) 

Exchange rate 
(US$: 1 AU$) 

Company 
code Number 

30/11/2000 270 0.52 DRA 60 
24/01/2003 310 0.56 ORO 156 
20/02/2003 280 0.59 IRN 114 
22/10/2003 325 0.75 CNT 45 
12/04/2005 400 0.77 EDM 63 
27/05/2005 419 0.76 EXS 68 
15/08/2005 425 0.77 HAV 98 
5/10/2005 420 0.68 HGO 101 
3/11/2005 440 0.77 ALD 3 
8/03/2006 550 0.77 IGD 109 
1/05/2006 600 0.72 RED 176 
16/06/2006 565 0.74 IGR 110 
28/07/2006 600 0.75 JAK 121 
28/07/2006 565 0.75 PGI 160 
31/07/2006 600 0.75 EQI 65 
28/08/2006 525 0.75 SAR 184 
16/04/2007 640 0.79 MUN 148 
17/04/2007 679 0.76 RED 177 
7/06/2007 625 0.84 LAT 131 
26/02/2009 800 0.65 IGS 111 
28/07/2009 900 0.8 RRL 182 
21/10/2009 980 0.87 CSE 49 
21/04/2010 1100 0.9 DML 59 
13/07/2010 1200 0.85 CHN 41 
9/11/2010 1100 0.98 PLA 52 
10/11/2010 1000 0.8 ALD 4 
15/12/2010 1100 0.9 CQT 46 
16/06/2011 1250 0.9 RRL 183 
15/09/2011 1300 1.05 CAS 37 

Note: Details can be found from the Appendix using reference numbers in the right-most column.  
 

3.5.1 Commodity Currency Theory 

Given the fact that currencies in countries whose economies are largely 

dependent on raw material exports are more likely to be determined by global 

commodity prices, the currencies of these countries are often referred to as 

“commodity currencies”. The primary attribute of a commodity currency is that its 

real exchange rate moves synchronously with world commodity prices. A substantial 

number of studies focus on the commodity currency theory by examining the high 
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correlation between exchange rates and global commodity prices in a number of 

commodity-exporting countries.7  

FIGURE 3.3 

KEY COMBINATIONS OF GOLD PRICES AND EXCHANGE RATES 

A. Dividing the Price-Exchange Rate Space 

 

 

 

 

 

 

 

 

 

 

B. Locating the Forecasts in the Space 

 

 

 

 

 

 

 

 

 

 

Note: The non-shaded region represents values that are impossible.  

The underlying structure of a commodity currency is as follows. Suppose that 

country A depends on one commodity for all its exports, the world price of which is 

7The prominent examples include Freebairn (1990), Broda (2004), Cashin et al. (2004), Chen and 
Rogoff (2003, 2012), Hatzinikolaou and Polasek (2005), Clements and Fry (2008), Tokarick (2008), 
Chen et al. (2010),  Kohlscheen (2010), Coudert et al. (2011) and Bova (2012). 
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volatile and cannot be determined by country A. The world prices of country A’s 

imported goods are relatively stable. The balance of trade of country A is around zero. 

When the commodity price increases, country A’s terms of trade (i.e. the ratio of the 

price of exportable goods to that of importable goods) increases accordingly. Such an 

increase has two different effects. The first effect is that there will be a trade balance 

surplus and a net demand increase from international markets for country A’s 

currency. As a result, the nominal value of country A’s currency appreciates in an 

assumingly flexible exchange rate world. Second, it is likely that a significant boost in 

the world commodity price may lead to an increase in the income and wealth of 

country A’s export industries. Subsequently, people in these industries will spend 

more on non-traded goods and services, which results in the price appreciation of 

these non-traded goods and services. This leads to higher domestic inflation and 

production costs relative to overseas inflation and production costs. Overall, as shown 

in Freebairn (1990), when a resources boom occurs, world commodity prices rise and 

real exchange rates appreciate due to the appreciation of the nominal exchange rate 

and the increase in the inflation rate compared with the rest of the world. Conversely, 

when a resources boom ends, global commodity prices will decline and real exchange 

rates will gradually depreciate. 

3.5.2 The Australian Experience 

The Australian dollar is an ideal currency to examine the commodity currency 

theory for two reasons. First, the Australian economy relies heavily on raw material 

exports. As a result, world commodity price movements potentially account for most 

of its terms of trade fluctuations. Second, Australia has a well-developed small and 

open economy and actively participates in global capital markets and international 

trade. Moreover, Australia’s international trade markets operate with relatively little 

government intervention. Its floating exchange rate regime has been in operation since 

1983. 

  



95 

FIGURE 3.4 

THE VALUE OF THE AUSTRALIAN DOLLAR AND COMMODITY PRICES 

 
Source: The data are obtained from Reserve Bank of Australia,http://www.rba.gov.au/statistics/tables/index.html. 
 

To examine the correlation between the $A and commodity prices, I plot the 

exchange rate, expressed in terms of US dollars per the $A1, alongside the Australia’s 

non-rural commodity index in Figure 3.4. This is an index of commodity prices in 

US$, with the value in the year 2011 set to 100. The correlation between the 

commodity index and exchange rates is strikingly apparent (the correlation coefficient 

is 0.82). In particular, both the $A and the commodity price index dramatically 

increased after 2002, peaked in 2011, and then quickly declined. Figure 3.2 provides 

the information about the relationship between the $A and the gold price in US$. In 

general, the $A and the gold price have similar trends and magnitudes over time. This 

observation corroborates the existing findings that the $A is regarded as a typical 

commodity currency, and commodity prices, such as the iron ore price and gold price, 

are important determinants for the $A exchange rate. 

3.5.3 A Simple Model 

Gold is of high value and easy to transport. That is to say, the cost of 

transporting one-dollar’s worth of gold is low. Based on the purchasing power parity 

(PPP) theory, I define the gold price in Australian dollar as *P P / S= , where P is the 

gold price in $A, P* is the gold price in US$ and S is the spot exchange rate (the US 

dollar cost of one Australian dollar). In logarithmic form, the parity equation is: 

(3.1)    *log P log P  logS.= −  

Suppose that the relationship between the $A and the commodity price is of the form:  

(3.2)    *logS log P ,= α + β  
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where β is the sensitivity of the exchange rate with respect to the commodity price (in 

terms of foreign currency). For a commodity currency, a rise in *log P leads to an 

appreciation of the home currency or an increase in log S. Thus, β should be positive. 

Substituting (3.2) into (3.1) yields 

(3.3) *log P log P= −α + γ , 

where 1γ = − β . As the domestic-currency cost of the commodity should rise with 

the foreign currency cost,  γ  should be greater than zero, that is, 1 0− β > . Thus, the 

range of both β  and γ  should be between 0 and 1 (1 0> β > ,1 0> γ > ).  

The forecasts of exchange rates and commodity prices are used as important 

parameters in the feasibility study in estimating the future free cash flows of the 

project. If these forecasts involved in the feasibility study consider the $A as a 

commodity currency, the predicted $A and commodity prices should conform to 

equation (3.2). That is: 

(3.4)  *ˆ ˆlogS log P ,= α + β  
where Ŝ and *P̂ are the predicted exchange rate and commodity price, respectively. 

The difference between equation (3.2) and equation (3.4) is  

( )* *ˆ ˆlogS logS log P log P− = β −  

or 

(3.5)                     ( ) ( )* * ˆˆlog P log P logS logS           1/ ,  1 < ′ ′ ′− = β − β = β β < ∞  

In equation (3.5), * *ˆlog P log P− represents the commodity price forecast error in 

logarithmic form while ˆlogS logS−  is the forecast error for the exchange rate. The 

coefficient ′β  , the elasticity of the price error with respect to the rate error, is greater 

than 1. Therefore, in a scatter plot with ˆlogS logS−  on the horizontal axis, and

* *ˆlog P log P−  on the vertical axis, it is expected that the observations will lie above 

the 45 degree line for the positive exchange rate forecast errors and below for the 

negative ones, as illustrated in Figure 3.5. 

3.5.4 The Evidence  

I now examine whether the forecasts from the feasibility studies agree with the 

implications of equation (3.5) by using the exchange rate and gold price forecasts 

from the feasibility studies of gold projects between 2000 and 2011. The 29 paired-
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observations shown in Table 3.8 are repeated in Table 3.9, together with the 

corresponding realised values and the forecast errors. The forecast errors are derived 

by comparing these forecasts with the realised values at the one- , three- and five-year 

horizon after the forecasts are made. For example, if the forecasts are made in January 

2010, the forecast error at the one-year horizon is the logarithm difference between 

the actual value in January 2011 and the predicted value.  

 

FIGURE 3.5 

DOMAIN OF FORECAST ERRORS 

  
Figure 3.6 plots these forecast errors by the horizons. As can be seen from Panel 

A, at the one-year horizon most observations with positive forecast errors for the 

exchange rate lie above the 45° degree line of the first quadrant, which is consistent 

with the expectation shown in Figure 3.5. This means that the gold price errors are 

mostly greater than the exchange rate errors. In Panels B and C, the proportion of 

observations falling into the expected area increases as the length of time horizons 

increases to 3 and 5 years.  

 

 

 45° 
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TABLE 3.9 

GOLD PRICES AND EXCHANGE RATES: FORECASTS, REALISED VALUES AND ERRORS 

Company Announcement 
date 

Forecast  Realised value  Forecast error (percent) 
 One-year Three-years Five-years  One-year Three-years Five-years 

No ASX 
code 

Gold 
Price 

Exchange  
Rate  Gold 

Price 
Exchange  

Rate 
Gold 
Price 

Exchange  
Rate 

Gold 
Price 

Exchange 
Rate 

 
 
Gold 
Price 

Exchange  
Rate 

Gold 
Price 

Exchange  
Rate 

Gold 
Price 

Exchange  
Rate 

29 DRA 30/11/2000 270 0.52  276 0.52 398 0.72 496 0.74  2.02 0.00 38.89 32.63 60.74 35.13 
125 ORO 24/01/2003 310 0.57  400 0.76 569 0.75 923 0.89  25.43 31.12 60.69 28.46 109.13 45.26 
83 IRN 20/02/2003 280 0.59  396 0.77 556 0.74 972 0.95  34.62 26.73 68.60 22.41 124.41 47.28 
14 CNT 22/10/2003 325 0.75  426 0.75 604 0.77 731 0.67  26.96 -0.52 61.93 2.53 81.02 -11.58 
32 EDM 12/04/2005 400 0.77  644 0.75 871 0.93 1,179 0.93  47.62 -2.07 77.82 19.28 108.12 18.88 
38 EXS 27/05/2005 419 0.76  653 0.76 886 0.96 1,208 0.85  44.37 0.47 74.86 22.93 105.84 11.07 
67 HAV 15/08/2005 425 0.77  624 0.76 833 0.86 1,246 0.89  38.33 -0.95 67.23 11.51 107.56 14.69 
70 HGO 5/10/2005 420 0.68  604 0.77 731 0.67 1,347 0.98  36.29 12.33 55.38 -1.78 116.52 36.15 
177 ALD 3/11/2005 440 0.77  647 0.79 815 0.66 1,384 0.96  38.51 1.93 61.58 -15.84 114.56 22.24 
78 IGD 8/03/2006 550 0.77  662 0.81 917 0.69 1,439 1.03  18.50 4.69 51.06 -11.36 96.18 29.42 
145 RED 1/05/2006 600 0.72  659 0.82 976 0.79 1,537 1.07  9.39 13.54 48.60 9.43 94.03 39.70 
79 IGR 16/06/2006 565 0.74  651 0.85 935 0.81 1,506 1.07  14.09 13.71 50.32 9.21 98.01 37.24 
90 JAK 28/07/2006 600 0.75  666 0.86 939 0.83 1,629 1.10  10.36 13.36 44.79 9.91 99.85 37.88 
129 PGI 28/07/2006 565 0.75  666 0.86 939 0.83 1,629 1.10  16.37 13.36 50.80 9.91 105.86 37.88 
34 EQI 31/07/2006 600 0.75  666 0.86 939 0.83 1,629 1.10  10.36 13.36 44.79 9.91 99.85 37.88 
154 SAR 28/08/2006 525 0.75  672 0.82 956 0.84 1,814 1.07  24.69 9.09 59.88 11.25 123.96 35.45 
117 MUN 16/04/2007 640 0.79  871 0.93 1,179 0.93 1,651 1.05  30.82 16.71 61.12 16.32 94.78 28.00 
146 RED 17/04/2007 679 0.76  871 0.93 1,179 0.93 1,651 1.05  24.90 20.58 55.20 20.19 88.87 31.87 
100 LAT 7/06/2007 625 0.84  930 0.96 1,244 0.85 1,599 1.02  39.77 13.62 68.83 1.45 93.91 19.33 
80 IGS 26/02/2009 800 0.65  1,108 0.89 1,770 1.08    32.59 31.41 79.41 50.92   
153 RRL 28/07/2009 900 0.80  1,169 0.90 1,622 1.05    26.15 11.62 58.90 27.44   
18 CSE 21/10/2009 980 0.87  1,347 0.98 1,719 1.04    31.79 11.51 56.19 17.64   
28 DML 21/04/2010 1,100 0.9  1,536 1.09 1,469 1.04    33.35 19.15 28.93 14.15   
10 CHN 13/07/2010 1,200 0.85  1,629 1.10      30.53 25.36     
131 PLA 9/11/2010 1,100 0.98  1,746 1.00      46.20 2.23     
178 ALD 10/11/2010 1,000 0.80  1,746 1.00      55.73 22.52     
15 CQT 15/12/2010 1,100 0.90  1,531 1.02      33.06 12.08     
152 RRL 16/06/2011 1,250 0.90  1,599 1.02      24.59 12.43     

6 CAS 15/09/2011 1,300 1.05  1,776 1.05      31.20 -0.34     
Mean   689 0.78  937 0.88 1,002 0.85 1346 0.97  28.92 12.04 57.64 13.85 101.22 29.15 

SD   310 0.11  461 0.13 357 0.12 345 0.12  12.34 9.50 12.02 14.01 14.59 13.71 
Note: 1. Gold prices refer to US$/oz; Exchange rates to US$/$A1.  
2. For convenience, the forecasts here are reproduced from Table 3.8. 
3. For details, see Appendix.  
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FIGURE 3.6 

FORECAST ERRORS OF EXCHANGE RATES AND GOLD PRICES 
A. One-year Horizon (N=29) 

 
B. Three-year Horizon (N=23) 

 
C. Five-year Horizon (N=19) 
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These results have three implications. First, as the predictions agree with the 

commodity currency model, we can say that although the mining companies did not 

reveal how they made these forecasts, they acted as if they know commodity currency 

theory and considered the Australian dollar as a commodity currency. Second, most 

forecast errors are positive, which means both the gold price and the exchange rate 

were underestimated over the past decade. Notwithstanding the fact that the forecasts 

were made during the “Millennium Boom”, these positive forecast errors indicate that 

the size of the boom caught many mining companies by surprise. Finally, most 

observations lie above the 45 degree line, which implies that the commodity price 

errors are larger than the exchange rate errors, as indicated above. Because (i) the 

higher commodity price positively affects project revenue and the higher exchange 

rate negatively affects it, and (ii) the exchange rate errors are smaller, the combined 

effect of the two errors is a positive one. Thus, the realised NPVs will have been 

larger than forecast. This is another reflection of the elasticity of the exchange rate 

with respect to the commodity price being less than 1 [that is, β of equation (3.2) < 1]. 

3.6 FORECASTING ACCURACY 

The two previous sections analysed the joint forecasts of the prices and 

exchange rates contained in the feasibility studies. As only a limited number of 

companies report forecasts of both variables simultaneously, in this section I consider 

the much larger number of instances in which forecasts of commodity prices or 

exchange rates are reported by themselves. 

The pioneering study on exchange rate predictability by Meese and Rogoff 

(1983) documents that a random walk model performs as well as other economic 

forecasting models for exchange rates. After two decades, the search for economic 

models that can outperform a random walk remains as elusive as ever, even though 

some models seem to do well at certain horizons, or for certain criteria (see Taylor, 

1995; Kilian and Taylor, 2003; Cheung et al., 2005). Faust et al. (2003) observed that 

economists and economic analysts have never been successful at forecasting exchange 

rates or explaining volatile movements in exchange rates through reference to 

macroeconomic fundamentals. In common with exchange rates, commodity prices are 

also extremely volatile and have proven to be difficult to predict. In his 2008 speech, 

Ben Bernanke, the Chairman of the United States Federal Reserve, mentioned the 
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inadequacy of commodity price forecasts using the information from commodity 

futures markets and stressed the importance of understanding commodity price 

forecasting.8 This section examines the accuracy of the forecasts of gold prices and 

exchange rates. Following Selvanathan (1991), I use the random walk model as a 

benchmark to assess the predictions from the feasibility studies. 

Tables 3.10 and 3.11 list the detailed data of gold prices and exchange rates. I 

plot the predicted and realised values in Figure 3.7. It is obvious that most of the 

points lie above the 45 degree line, which indicates that mining companies 

underestimated the gold price and exchange rate over the past decade. Table 3.12 

reports information on the quality of the results and three interesting points emerge. 

First, according to columns 1-6, for both the exchange rates and gold prices the root-

mean squared errors (RMSE) and the mean absolute errors (MAE) of the feasibility 

studies are larger than those of the random walk for all horizons. This implies that the 

accuracy of the feasibility study forecasts is not as good as the accuracy from a naive 

approach of no-change extrapolation. However, the differences of the RMSE/MAE 

between the two types of forecasts decrease as the horizon becomes longer. Thus, 

over a long term (5 years), the two methods yield forecasts of similar accuracy. 

Second, the RMSE and MAE in panel B are much larger than those of panel A, which 

indicates a lower level of accuracy for the gold-price forecasts. Finally, the mean 

errors (ME) in panels A and B are all positive, indicating the systematic 

underestimation mentioned above.   

Overall, the large values of the RMSE, MAE and ME show the poor quality of 

the forecasts used in the feasibility studies. This poor quality translates into poor 

forecasting quality of project NPVs. In addition, the forecast errors of gold prices tend 

to be much larger than those of the exchange rates over the past decade; this can be 

seen from the large RMSEs and MEs in Table 3.12. This is consistent with my 

analysis in Section 3.5, which shows the elasticity of the price error with respect to the 

rate error is greater than one, so that, for example, a positive exchange rate-price 

shock tends to have a beneficial impact on a mining project, as mentioned at the end 

of the previous section. 

 

8  See Bernanke, Outstanding Issues in the Analysis of Inflation, 9 June 2008 
http://www.federalreserve.gov/newsevents/speech/bernanke20080609a.htm.  

                                                

http://www.federalreserve.gov/newsevents/speech/bernanke20080609a.htm
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   Prices (US$/oz) Forecast error with horizon 
(Log ratio × 100) 

   Prices ($US/oz) Forecast error with horizon 
(Log ratio × 100)     Actual with horizon     Actual with horizon 

No. Company Announcement 
date Forecast One 

year 
Three 
years 

Five 
years 

One 
year 

Three 
years 

Five 
years 

No. Company Announcement 
date Forecast One 

year 
Three 
years 

Five 
years 

One 
year 

Three 
years 

Five 
years 

1 DRA 25/10/2001 290 317 426 604 8.87 38.35 73.33 44 PRU 9/02/2009 850 1,108 1,770  26.53 73.35  
2 GGN 18/03/2002 280 335 428 662 17.89 42.32 86.01 45 SGZ 17/02/2009 944 1,108 1,770  16.04 62.86  
3 RBK 16/05/2002 325 361 414 659 10.62 24.31 70. 71 46 DRA 8/05/2009 800 1,208 1,558  41.17 66.65  
4 CNT 10/09/2002 207 388 473 743 62.83 82.69 127.80 47 RED 16/07/2009 800 1,169 1,622  37.93 70.68  
5 ORO 24/01/2003 310 400 569 923 25.43 60.69 109.13 48 RRL 28/07/2009 900 1,169 1,622  26.15 58.90  
6 IRN 20/02/2003 280 396 556 972 34.62 68.60 124.41 49 WGO 26/08/2009 850 1,246 1,649  38.25 66.24  
7 EQN 1/09/2003 357 407 624 833 13.17 55.76 84.67 50 PLA 8/10/2009 822 1,347 1,719  49.37 73.78  
8 CMX 22/10/2003 325 426 604 731 26.96 61.93 81.02 51 BSM 21/10/2009 980 1,347 1,719  31.79 56.19  
9 CMX 22/10/2003 325 426 604 731 26.96 61.93 81.02 52 KGL 31/03/2010 1,100 1,439 1,598  26.86 37.36  

10 PNA 22/10/2003 340 426 604 731 22.44 57.42 76.51 53 GCR 21/04/2010 1,100 1,536 1,469  33.35 28.93  
11 BGF 8/06/2004 383 437 651 935 13.21 52.97 89.20 54 AND 7/07/2010 850 1,536 1,469  42.89 38.46  
12 PNA 26/07/2004 375 429 666 939 13.45 57.36 91.79 55 CHN 13/07/2010 1,200 1,629   65.02   
13 CMX 12/04/2005 400 644 871 1,179 47.62 77.82 108.12 56 RAU 5/08/2010 925 1,629   30.53   
14 EXS 27/05/2005 419 653 886 1,208 44.37 74.86 105.84 57 HAV 8/04/2010 1,000 1,814   67.32   
15 RAU 15/08/2005 425 624 833 1,246 38.33 67.23 107.56 58 ALD 10/11/2010 1,000 1,746   55.73   
16 AOH 5/10/2005 420 604 731 1,347 36.29 55.38 116.52 59 MSR 16/11/2010 1,000 1,746   55.73   
17 ALD 3/11/2005 440 647 815 1,384 38.51 61.58 114.56 60 PRU 9/11/2010 1,100 1,746   46.20   
18 MOE 17/11/2005 450 647 815 1,384 36.26 59.33 112.31 61 CRC 30/11/2010 1,250 1,746   33.42   
19 ALD 8/03/2006 550 662 917 1,439 18.50 51.06 96.18 62 PLA 9/11/2010 1,500 1,746   15.19   
20 CSE 6/03/2006 500 662 917 1,439 28.03 60.60 105.71 63 CQT 15/12/2010 1,100 1,531   33.06   
21 PNA 3/04/2006 450 677 883 1,536 40.84 67.44 122.74 64 ALK 13/12/2010 1,400 1,531   8.94   
22 RED 1/05/2006 600 659 883 1,536 9.39 38.67 93.97 65 PGI 22/03/2011 1,000 1,663   50.83   
23 IGD 12/05/2006 601 659 976 1,537 9.23 48.44 93.87 66 AQG 28/03/2011 1,038 1,663   47.10   
24 JAK 31/05/2006 637 659 976 1,537 3.41 42.62 88.05 67 NYO 4/03/2011 1,207 1,663   32.02   
25 IGR 16/05/2006 662 659 976 1,537 -0.36 38.84 84.28 68 IAU 20/04/2011 1,050 1,651   45.27   
26 CJO 10/05/2006 590 659 976 1,537 11.08 50.28 95.71 69 BDR 10/05/2011 1,400 1,558   10.69   
27 PSP 15/05/2006 860 659 976 1,537 -26.61 12.60 58.03 70 PLA 26/05/2011 1,575 1,558   -1.09   
28 BSM 16/06/2006 565 651 935 1,506 14.09 50.32 98.01 71 RRL 16/06/2011 1,250 1,599   24.59   
29 PGI 28/07/2006 565 666 939 1,629 16.37 50.80 105.86 72 CAS 15/09/2011 1,300 1,776   31.20   
30 ALD 28/07/2006 600 666 939 1,629 10.36 44.79 99.85 73 IVA 28/10/2011 1,400 1,719   20.53   
31 EQI 31/07/2006 600 666 939 1,629 10.36 44.79 99.85 74 GCY 16/11/2011 1,400 1,726   20.93   
32 SAR 28/08/2006 525 672 956 1,814 24.69 59.88 123.96 75 BSM 9/12/2011 1,500 1,664   10.38   
33 EDM 20/10/2006 550 790 1,040 1,722 36.15 63.71 114.13 76 GGB 19/12/2011 1,500 1,664   10.38   
34 MIZ 16/04/2007 640 871 1,179 1,651 30.82 61.12 94.78           
35 RED 17/04/2007 679 871 1,179 1,651 24.90 55.20 88.87           
36 LAT 7/06/2007 625 930 1,244 1,599 39.77 68.83 93.91  Mean  783 1029 1068 1277 26 56 95 
37 ADU 14/06/2007 660 930 1,244 1,599 34.32 63.38 88.46  SD  361 492 428 384 18 14 18 
38 FML 20/12/2007 900 870 1,406 1,664 -3.42 44.58 61.46           
39 DIO 5/12/2007 900 870 1,406 1,664 -3.42 44.58 61.46           
40 LAT 31/07/2008 800 939 1,629  16.02 71.08            
41 IGR 1/08/2008 950 956 1,814  0.58 64.66            
42 AND 29/10/2008 800 1,040 1,722  26.24 76.66            
43 IGS 26/02/2009 800 1,108 1,770  32.59 79.41            

Note: The forecasts are obtained from the announcements of feasibility studies. The actual values are the spot gold prices one year, three year and five years after the announcement using the data from Reserve Bank of 
Australia. (www.rba.gov.au/statistics/by-subject.html ).

TABLE 3.10 FORECAST AND ACTUAL GOLD PRICES 
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   Exchange rate  (US$/ $A1) Forecast error with horizon 
(Log ratio × 100) 

   Exchange rate  (US$/ $A1) Forecast error with horizon 
(Log ratio × 100)     Actual with horizon     Actual with horizon 

No. Company Announcement 
date Forecast One 

year 
Three 
years 

Five 
years 

One 
year 

Three 
years 

Five 
years No. Company Announcement 

date Forecast One 
year 

Three 
years 

Five 
years 

One 
year 

Three 
years 

Five 
years 

1 BLR 1/05/2000 0.70 0.51 0.65 0.78 -31.67 -7.07 10.96 44 ALD 28/07/2006 0.75 0.86 0.83 1.10 13.36 9.91 37.88 
2 BMX 23/11/2000 0.60 0.52 0.72 0.74 -14.31 18.32 20.82 45 PGI 28/07/2006 0.75 0.86 0.83 1.10 13.36 9.91 37.88 
3 DRA 30/11/2000 0.53 0.52 0.72 0.74 -0.96 31.67 34.18 46 EQI 31/07/2006 0.75 0.86 0.83 1.10 13.36 9.91 37.88 
4 EQR 30/11/2000 0.52 0.52 0.72 0.74 0.00 32.63 35.13 47 MLM 23/08/2006 0.75 0.82 0.84 1.07 9.09 11.25 35.45 
5 LAF 27/12/2000 0.51 0.51 0.75 0.73 0.12 38.57 36.37 48 AOH 15/09/2006 0.72 0.88 0.88 0.98 20.37 20.08 30.64 
6 AGM 13/02/2001 0.60 0.52 0.77 0.74 -15.00 25.05 20.73 49 HGO 18/10/2006 0.70 0.92 0.92 1.05 27.50 26.90 40.63 
7 GCR 26/03/2001 0.52 0.53 0.76 0.72 2.21 37.80 31.97 50 THR 4/12/2006 0.73 0.88 0.90 1.02 18.87 20.59 33.02 
8 KZL 24/04/2001 0.54 0.54 0.72 0.75 -0.06 29.05 33.41 51 MLX 12/04/2007 0.78 0.93 0.93 1.05 17.99 17.59 29.28 
9 SLN 1/05/2001 0.55 0.57 0.72 0.75 3.11 27.21 31.57 52 MIZ 16/04/2007 0.79 0.93 0.93 1.05 16.71 16.32 28.00 

10 BMS 6/05/2002 0.55 0.65 0.76 0.82 17.04 31.77 40.47 53 RED 17/04/2007 0.76 0.93 0.93 1.05 20.58 20.19 31.87 
11 BMS 6/05/2002 0.55 0.65 0.76 0.82 17.04 31.77 40.47 54 IDO 3/05/2007 0.82 0.96 0.85 0.97 15.33 3.48 17.08 
12 CGR 16/05/2002 0.55 0.65 0.76 0.82 17.04 31.77 40.47 55 GME 14/05/2007 0.75 0.96 0.85 0.97 24.26 12.40 26.00 
13 MGK 14/08/2002 0.55 0.64 0.75 0.82 15.15 30.63 40.11 56 LAT 7/06/2007 0.84 0.96 0.85 1.02 13.62 1.45 19.33 
14 PAN 20/08/2002 0.57 0.64 0.75 0.82 11.58 27.06 36.54 57 AZX 20/06/2007 0.80 0.96 0.85 1.02 18.50 6.33 24.21 
15 ORO 24/01/2003 0.53 0.76 0.75 0.89 36.62 34.85 51.65 58 PAN 29/06/2007 0.75 0.96 0.85 1.02 24.96 12.79 30.66 
16 IRN 20/02/2003 0.59 0.77 0.74 0.95 26.73 22.41 47.28 59 FWL 1/08/2007 0.82 0.94 0.90 1.05 14.02 9.15 24.97 
17 GUN 2/05/2003 0.65 0.71 0.76 0.93 9.43 16.11 36.22 60 AXO 8/10/2007 0.80 0.67 0.98 1.04 -18.03 19.90 26.02 
18 MRX 13/01/2004 0.75 0.77 0.77 0.64 3.20 2.89 -15.27 61 ARU 15/10/2007 0.90 0.67 0.98 1.04 -29.81 8.12 14.25 
19 IVN 3/02/2004 0.76 0.79 0.79 0.65 3.93 3.62 -16.34 62 AQA 6/05/2008 0.95 0.79 1.07 0.96 -18.29 11.98 1.56 
20 JML 4/02/2004 0.73 0.79 0.79 0.65 7.96 7.65 -12.32 63 WLF 23/06/2008 0.88 0.81 1.07 0.93 -8.12 19.91 5.26 
21 WSA 5/03/2004 0.69 0.77 0.81 0.69 11.22 15.66 -0.39 64 DGR 31/07/2008 0.95 0.83 1.10  -13.73 14.24  
22 GIP 14/09/2004 0.70 0.76 0.88 0.88 8.42 23.19 22.90 65 HRR 12/09/2008 0.75 0.88 0.98  16.00 26.55  
23 ARH 16/09/2004 0.75 0.76 0.88 0.88 1.52 16.29 16.00 66 TOE 23/09/2008 0.69 0.88 0.98  24.33 34.89  
24 GUN 13/12/2004 0.70 0.73 0.88 0.90 4.70 23.07 24.79 67 ARU 30/10/2008 0.70 0.92 1.05  26.90 40.63  
25 JML 13/01/2005 0.70 0.75 0.89 0.89 7.03 23.83 24.12 68 BAR 15/01/2009 0.70 0.89 1.06  24.12 41.84  
26 CMX 11/04/2005 0.77 0.75 0.93 0.93 -2.07 19.28 18.88 69 IGS 26/02/2009 0.65 0.89 1.08  31.41 50.92  
27 EXS 27/05/2005 0.76 0.76 0.96 0.85 0.47 22.93 11.07 70 AZX 22/04/2009 0.66 0.93 1.05  33.92 45.60  
28 DGR 2/08/2005 0.75 0.76 0.86 0.89 1.68 14.14 17.32 71 IRN 22/04/2009 0.94 0.93 1.05  -1.07 10.62  
29 AZR 8/08/2005 0.70 0.76 0.86 0.89 8.58 21.04 24.22 72 HAZ 28/05/2009 0.70 0.85 0.97  19.30 32.90  
30 RAU 15/08/2005 0.77 0.76 0.86 0.89 -0.95 11.51 14.69 73 AQA 4/06/2009 0.70 0.85 1.02  19.69 37.56  
31 AOH 5/10/2005 0.68 0.77 0.67 0.98 12.33 -1.78 36.15 74 CSE 18/06/2009 0.75 0.85 1.02  12.79 30.66  
32 ALD 3/11/2005 0.77 0.79 0.66 0.96 1.93 -15.84 22.24 75 RRL 28/07/2009 0.80 0.90 1.05  11.62 27.44  
33 CUO 16/11/2005 0.69 0.79 0.66 0.96 12.90 -4.87 33.21 76 BRM 10/08/2009 0.75 0.89 1.03  17.32 31.73  
34 BTR 22/12/2005 0.75 0.79 0.69 1.02 5.36 -7.93 30.39 77 AQA 17/08/2009 0.70 0.89 1.03  24.22 38.63  
35 RDR 9/02/2006 0.75 0.79 0.65 1.02 4.94 -15.02 30.39 78 WGO 26/08/2009 0.80 0.89 1.03  10.86 25.28  
36 ALD 8/03/2006 0.77 0.81 0.69 1.03 4.69 -11.36 29.42 79 BSM 21/10/2009 0.87 0.98 1.04  11.51 17.64  
37 PNN 14/03/2006 0.74 0.81 0.69 1.03 8.67 -7.39 33.40 80 GUN 7/01/2010 0.72 0.99 1.04  32.09 36.71  
38 WSA 15/03/2006 0.75 0.81 0.69 1.03 7.33 -8.73 32.05 81 CAZ 13/01/2010 0.80 0.99 1.04  21.55 26.18  
39 TNG 5/04/2006 0.75 0.83 0.73 1.09 9.75 -3.18 37.39 82 REY 21/01/2010 0.90 0.99 1.04  9.77 14.40  
40 FMG 11/04/2006 0.70 0.83 0.73 1.09 16.65 3.72 44.29 83 IVA 31/03/2010 0.75 1.03 1.04  32.05 32.94  
41 CUO 13/04/2006 0.69 0.83 0.73 1.09 18.09 5.15 45.72 84 HAV 8/04/2010 0.80 1.09 1.04  30.93 25.93  
42 RED 1/05/2006 0.72 0.82 0.73 1.09 13.54 0.90 41.47 85 KRB 8/04/2010 0.90 1.09 1.04  19.15 14.15  
43 BSM 16/06/2006 0.74 0.85 0.81 1.07 13.71 9.21 37.24 86 GCR 21/04/2010 0.90 1.09 1.04  19.15 14.15  

(Continued next page) 

TABLE 3.11 FORECAST AND ACTUAL EXCHANGE RATES 
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TABLE 3.11 FORECAST AND ACTUAL EXCHANGE RATES (CONTINUED) 
   Exchange rate  (US$/ $A1) Forecast error with horizon 

Log ratio × 100     Actual with horizon 

No. Company Announcement 
date Forecast One 

year 
Three 
years 

Five 
years 

One 
year 

Three 
years 

Five 
years 

87 HAZ 5/05/2010 0.85 1.07 0.96  23.10 12.68  
88 MAK 2/06/2010 0.85 1.07 0.93  23.38 8.73  
89 MII 10/06/2010 0.80 1.07 0.93  29.44 14.79  
90 AQA 5/07/2010 0.88 1.10   21.90   
91 CHN 13/07/2010 0.85 1.10   25.36   
92 KZL 14/07/2010 0.85 1.10   25.36   
93 AQA 19/07/2010 0.72 1.10   41.96   
94 HLX 17/08/2010 0.88 1.07   19.47   
95 DML 31/08/2010 0.87 1.07   20.61   
96 MLM 20/09/2010 0.85 0.98   14.04   
97 BRM 29/09/2010 0.89 0.98   9.44   
98 PRU 9/11/2010 0.98 1.00   2.23   
99 ALD 10/11/2010 0.80 1.00   22.52   

100 VXR 26/11/2010 0.89 1.00   11.86   
101 CQT 15/12/2010 0.90 1.02   12.08   
102 FMS 18/01/2011 0.96 1.06   9.95   
103 PRH 11/02/2011 1.00 1.08   7.84   
104 VMC 16/02/2011 0.80 1.08   30.16   
105 AAR 17/02/2011 1.00 1.08   7.84   
106 FXR 17/03/2011 0.93 1.04   11.20   
107 TNG 13/04/2011 0.85 1.05   20.68   
108 WLF 16/05/2011 1.01 0.97   -3.76   
109 CAP 23/05/2011 0.85 0.97   13.48   
110 PLV 6/06/2011 0.82 1.02   21.74   
111 IRD 14/06/2011 0.80 1.02   24.21   
112 RRL 16/06/2011 0.90 1.02   12.43   
113 REY 27/06/2011 0.85 1.02   18.14   
114 VMC 29/08/2011 1.00 1.03   2.97   
115 IVA 14/09/2011 0.83 1.05   23.17   
116 ALK 19/09/2011 1.17 1.05   -11.16   
117 MAU 29/09/2011 0.80 1.05   26.85   
118 ARH 13/10/2011 0.93 1.04   10.54   
119 MZM 25/10/2011 0.80 1.04   26.02   
120 IVA 28/10/2011 0.83 1.04   22.34   
121 SMR 8/11/2011 0.85 1.04   20.47   
122 CTM 14/11/2011 1.00 1.04   4.22   
123 BLK 30/11/2011 0.80 1.04   26.53   

          
 Mean  0.77 0.88 0.87 0.92 12.24 17.52 26.78 
 SD  0.12 0.16 0.13 0.13 13.27 14.44 14.22 

 
TABLE 3.12 

MEASURES OF ACCURACY OF FORECAST 
(Percent) 

 1-year (h=1)  3-year (h=3)  5-year (h=5) 

 
Feasibility  

study 
(1) 

Random 
walk 
(2) 

 
 

Feasibility  
study 
(3) 

Random 
walk 
 (4) 

 
Feasibility  

study 
(5) 

Random 
walk 
 (6) 

 A. Exchange rate 
N 124 124 90 90 64 64 

RMSE 18 11 23 20 30 29 
MAE 15 9 20 17 28 27 
ME 12 6 18 17 27 27 

 B. Gold price 
N 77 77 55 55 40 40 

RMSE 31 18 60 52 97 89 
MAE 27 16 59 51 96 88 
ME 26 16 56 51 95 88 
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A. One-year horizon 

 
B. Three-years horizon 

 
C. Five-years horizon 
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3.7 ABNORMAL RETURNS 

When a company announces that it has completed a project’s feasibility study, it 

is reasonable to assume that investors reappraise the company’s prospects and revise 

(upward or downward) their expectations of the company’s future profitability. The 

change in the company’s stock price measures the value of this reappraisal. In this 

section, I employ the event study methodology set out in Section 2.3 of Chapter 2 to 

isolate that part of the price change attributable to the announcement of the feasibility 

study. 

3.7.1 Daily Abnormal Returns 

Table 3.13 summaries the average daily abnormal returns and cumulative 

abnormal returns in panels A and B. In panel A, the sixth entry in column 2 is the 

average abnormal return on the announcement day, which is 3.5% and is significant at 

the 1% level. The element above this entry in the column refers to the average 

abnormal return on the day before the announcement, which is 1% and is significant. 

This indicates that substantial information leakage seems to have occurred. Although 

the negative abnormal return on the day after the announcement reflects possible price 

reversal, this is only significant at the 10% level. The substantial market reactions are 

only found around the announcement days, indicating that investors consider the 

completion of a feasibility study as an important event. 

Columns 3-5 of the panel A of Table 3.13 examine the abnormal returns split 

in the categories of scoping, preliminary and definitive feasibility studies. The results 

show that average abnormal returns on the event day are positive and significant in all 

of the three categories but the magnitude is different. In particular, the market reaction 

to the completion of a scoping study is 2.84%, which is the lowest impact compared 

with the abnormal returns in PFS and DFS groups. The stock market reactions to the 

completion of the PFSs and DFSs are 4.16% and 3.56%, respectively. Furthermore, 

significant and positive abnormal returns prior to the announcement day are found in 

the scoping study group (column 3) and a large price drop after the announcement day 

is observed in the PFS group (column 4). Therefore, these two groups may contribute 

to the possible information leakage and price reversal in the whole sample. There are 

no significant market reactions before or after the announcement day in the DFS 

group (column 5). 
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3.7.2 Cumulative Abnormal Returns  

In addition to the daily average abnormal returns, the cumulative abnormal 

returns are employed to comprehensively examine the impact of announcements. I 

choose four intervals, which are (-10, -1), (+1, +10), (-10, +10) and (-1, +1). The first 

three windows are the proxies for the pre-event, post-event and entire-event periods. 

The three-day cumulative abnormal returns, (-1, +1), are employed to mitigate the 

influences of information leakage and the effect of releasing announcements after the 

ASX trading hours.  

Panel B of Table 3.13 shows the average cumulative abnormal returns by 

different event windows. As shown by the first elements in column 2, the average 

three-day cumulative abnormal return of the whole sample is 3.47% at the 1% 

significant level. The pre-event and post-event cumulative abnormal returns are 

examined. The pre-event cumulative abnormal return is 1.28% but is not significant, 

while the post-event cumulative abnormal return is -3.92% and is significant at the 

1% level. As shown in columns 3-5, among the three groups, the scoping study and 

DFS groups have significant three-day cumulative abnormal returns, which are 4.27% 

and 3.14%, respectively, while that of the PFS group is also positive but is not 

significant. The positive cumulative abnormal returns further demonstrate that the 

completion of feasibility studies can lead to positive market reactions. In addition, 

there are no significant pre-event cumulative abnormal returns in these three groups. 

However, in the scoping study and PFS groups, the post-event cumulative abnormal 

returns are negative and significant, at -5.94% and -3.91%, respectively. The negative 

and significant post-event cumulative abnormal returns found in the whole sample, 

scoping study and PFS groups reveal that stock prices quickly drop after the relevant 

announcements and investors appear to initially overestimate the value of the projects 

and immediately adjust their expectations after the announcement day. Finally, the 

cumulative abnormal returns of the entire event window are not significant. 

3.8 DETERMINANTS OF ANNOUNCEMENT DATE RETURNS 

In this section, I investigate the determinants of market reactions to the 

announcements of feasibility studies by analysing the following firm and project 

characteristics:  
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TABLE 3.13  

DAILY AND CUMULATIVE ABNORMAL RETURNS  
(Percentage) 

 
 

Category 
(1) 

Total 
(N=206) 

(2) 

Scoping 
(N=70) 

(3) 

Preliminary 
(N=68) 

(4) 

Definitive 
(N=68) 

(5) 
Day Relative to  

Event Day A. Daily Abnormal Returns 

-5 -0.07 (-0.15) 0.23 (0.32) -0.08 (-0.09) -0.38 (-0.63) 
-4 -0.26 (-0.62) 0.48 (0.53) -0.40 (-0.56) -0.92 (-1.84) 
-3 0.09 (0.23) -0.86 (-1.23) 0.83 (1.10) 0.34 (0.72) 
-2 -0.18 (-0.39) -0.24 (-0.30) 0.00 (0.00) -0.30 (-0.50) 
-1 1.02 (2.46) 1.74 (1.92) 0.56 (0.86) 0.69 (1.44) 
 0 3.51 (4.50) 2.84 (2.14) 4.16 (3.07) 3.56 (2.56) 
+1 -1.06 (-1.71) -0.31 (-0.22) -1.79 (-2.20) -1.12 (-1.37) 
+2 -0.18 (-0.32) 0.11 (0.09) 0.16 (0.22) -0.84 (-0.89) 
+3 -0.14 (-0.28) -0.47 (-0.69) -0.35 (-0.31) 0.44 (0.63) 
+4 -0.42 (-1.00) -0.55 (-0.69) -0.91 (-1.32) 0.21 (0.29) 
+5 -0.68 (-0.96) -1.31 (-2.12) 0.17 (0.32) -0.88 (-1.38) 

Event Window B. Cumulative Abnormal Returns 

(-1,+1) 3.47 (3.28) 4.27 (2.07) 2.94 (1.57) 3.14 (2.09) 
(-10,-1) 1.28 (0.64) 4.59 (0.88) 1.08 (0.56) -2.09 (-1.22) 
(+1,+10) -3.92 (-2.90) -5.94 (-2.27) -3.91 (-1.83) -1.75 (-0.79) 
(-10,+10) 0.87 (0.35) 1.49 (0.25) 1.33 (0.43) -0.27 (-0.82) 

Notes:1. t-statistics are shown in parentheses.  
    2. In Panel B, the notation “[x,y]” for the event window means the window opens and   

closes x and y days before and after the event, respectively.  
 
 

• Firm value. The size effect is an important factor affecting the market reaction. 

A number of finance research studies suggest that large firm value has a 

negative effect on the market reaction when firms make new investment 

decisions; the market reactions in respect of small firms will be greater than 

those for large firms given the same investment scales. To some extent, the 

completion of feasibility studies is a crucial part of a new capital investment. 

Therefore, I believe that there will be a similar relationship between market 

reactions to the completion of a feasibility study and firm value.  

• Net present value. According to the classical stock valuation theory, a firm’s 

stock price is determined by its future profits and cash flows. If a new project 

can generate cash flows for a firm, this firm’s future cash flows will be 
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positively affected and thereby lead to a rise in the stock price. Therefore, the 

proxy for the value of a project, the net present value, should be positively 

related to market reactions to new investment projects.   

• Project size. When evaluating a new investment project, investors usually 

favour large projects as they have higher NPVs than small projects. Therefore, 

I use the proposed project costs as a proxy to measure project size.   

• Project life. The life of a project is another important variable that might affect 

the values of mining projects. It is obvious that a project with a longer life 

should bring more sustainable and stable future cash flows to a mining 

company. Therefore, I also examine whether the project life could affect the 

market reactions.   

• Dummies for studies. In this study, there are three types of feasibility studies: 

scoping, preliminary and definitive feasibility studies. Since the accuracy and 

the importance of these three studies are different, the stock market might 

respond differently to the completion of these studies. Therefore, I choose the 

scoping study as the base and set up two dummy variables for the PFS and the 

DFS.  

• Dummies for products. Finally, I classify the sample into five groups 

according to the products produced by the mining projects—iron ore, coal, 

gold, copper and others—in order to investigate the impact of different types 

of products on the stock market reactions.   

To implement the above ideas, I estimate the equation as follows:
2 4

i0 1 2 i 3 i 4 i 5 i n i m i i
n 1 m 1

AR logFV logNPV logPC logPL studies products
= =

= β +β +β +β +β + λ + η + ε∑ ∑
where 0iAR  represents the abnormal return for announcement i on the event day; 

iLogFV  refers to the corresponding firm value; iLogNPV is the estimated project 

NPV in the announcement i; iLogPC represents the project cost reported in the 

announcement i; iLogPL is the planned life of the project by month; istudies  and 

iproducts  are dummy variables referring to the types of feasibility studies and 

products, respectively; and iε  is a disturbance term.  
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Table 3.14 reports the results of the regression.  This table starts by examining 

the impact of NPV, project cost and project life in equation (1). The results show that 

the project cost has a significantly negative effect on the abnormal returns, whereas 

the project life is positively related to the abnormal returns at the significant level of 

5%. When I add the firm value into the regression model in equation 2, the impact of 

firm value outweighs that of project cost so that the coefficient of project cost 

becomes insignificant. However, project life is still significant but at the significant 

level of 10%. Equations (3) - (8) include the dummy variables in the regression model. 

The firm value, project cost and project life are still significant but the results reveal 

that the different types of feasibility studies or products do not have significantly 

different impacts on the stock market reactions. Equation (9) includes all the variables 

in the regression model and the results indicate that the coefficients of firm value and 

project cost are significant. 

According to the regression results, the project life is significantly and 

positively related to the abnormal returns in all equations, which reveals that the stock 

market considers it as an important factor in valuing the mining projects. In addition, 

firm value has a negative impact on the stock market reaction in all the equations 

except equation (2), which verifies the hypothesis that investors prefer small firms to 

large ones. Surprisingly, NPVs do not have any significant effects in all equations. 

One possible reason is that the estimated project NPV is not very accurate.  In section 

3.6 I analyse the forecasts for future exchange rates and commodity prices and 

demonstrate the low forecast accuracy. Since the project NPV is determined by 

exchange rates and commodity prices, naturally the forecast accuracy will be 

relatively low as well. In summary, investors prefer to judge the values of projects by 

other characteristics, such as the firm size or project life, rather than by project NPV.  

3.9 AN AUSTRALIAN-CANADIAN COMPARISON 

In this section, I investigate the market reactions to announcements of the 

completion of feasibility studies in the Canadian stock markets and compare them 

with the results from Australia.  
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TABLE 3.14  

ABNORMAL RETURNS, PROJECT CHARACTERISTICS AND FIRM VALUE 
 

Variable 
Equation 

1. 2. 3. 4. 5. 6. 7. 8. 9. 

Intercept -13.69 
(0.36) 

9.17 
(9.61) 

-17.57 
(10.08) 

-13.79 
(10.13) 

-15.75 
(10.93) 

-13.26 
(10.90) 

3.80 
(1.53) 

1.60 
(2.01) 

-17.70 
(11.35) 

Firm value ($m) - 1.38 
(0.76) - -1.58 

(0.78) - -1.51 
(0.80) - - -1.70 

(0.81) 

NPV ($m) 0.83 
(1.46) 

1.32 
(1.47) 

1.06 
(1.48) 

1.71 
(1.50) 

0.66 
(1.52) 

1.28 
(1.54) - - 1.64 

(1.56) 

Project cost ($m) -2.52 
(1.37) 

-2.03 
(1.39) 

-2.90 
(1.42) 

-2.47 
(1.42) 

-2.51 
(1.41) 

-1.90 
(1.43) - - -2.37 

(1.47) 

Project life 5.09 
(2.49) 

4.18 
(2.52) 

5.66 
(2.60) 

4.83 
(2.56) 

5.70 
(2.71) 

4.90c 
(2.72) - - 5.60 

(2.76) 

Dummies for studies (base = scoping study)        

PFS - - 2.71 
(2.65) 

3.39 
(2.63) - - -1.03 

(2.17) - 3.27 
(2.68) 

DFS - - 2.29 
(2.60) 

3.36 
(2.62) - - -1.14 

(2.18) - 3.41 
(2.66) 

Dummies for products (base = iron ore)       

Coal - - - - -3.68 
(5.63) 

-2.36 
(5.61) - 0.73 

(4.11) 
-3.13 
(5.64) 

Gold - - - - 0.36 
(1.28) 

0.97 
(1.30) - 0.29 

(0.94) 
0.86 

(1.31) 

Copper - - - - -0.44 
(0.92) 

-0.22 
(0.92) - 0.15 

(0.71) 
-0.22 
(0.92) 

Others - - - - 0.05 
(0.66) 

0.14 
(0.65) - 0.65 

(0.50) 
0.11 

(0.65) 
Note: Standard errors are in the parenthesis
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The Australian securities exchange is one of the largest resource-intensive 

exchanges in the world. As indicated in Table 3.15, the Australian Stock Exchange 

(denoted by ASX) has a total capitalisation of A$1.6 trillion, an average daily turnover 

of A$4.7 billion and more than 2,000 listed companies as at 30 June 2013. There are 

about 800 listed mining companies with a total market capitalisation of almost A$400 

billion, accounting for almost one-quarter of the ASX’s market capitalisation. In 2013, 

the top 10 mining companies have a total market capitalisation of A$178 billion, 

accounting for about 45% of the market capitalisation of resources sector. Three of them 

are diversified mining companies; three are steel/iron ore companies; two focus on gold 

production; and the other two companies produce other metals  

Canada has another resource-intensive stock market, the TSX (the senior market) 

and the TSX Venture Exchange (the junior market). As at 31 December 2013, there are 

about 1,500 companied listed on the TSX with a market capitalisation of about A$2.3 

trillion and daily average turnover of A$4.7 billion. There are more than 300 mining 

companies listed on the TSX with a market capitalisation of about A$230 billion, 

equivalent to 10% of TSX’s market capitalisation.  Although the top 10 mining 

companies in the TSX also have a large market capitalisation of A$158 billion in total, 

unlike the top 10 mining companies in the ASX, most of the top Canadian miners are 

gold companies and potash companies, for example, Goldcorp, Barrick Gold and 

PotashCorp.  

The Canadian and Australian stock markets are fairly comparable to each other as 

they have similar market capitalisations, and the representation of resource companies is 

also fairly similar. There are, of course, qualifications to this comparison that needs to be 

kept in mind. First, the Canadian stock markets have a larger portion of exploration and 

development companies compared to the ASX. Those early-stage resource companies 

are associated with higher risk and volatility. Second, most Australian mining companies’ 

main business is the production of base metals and coal, while Canadian companies tend 

to focus on gold production. Notwithstanding these qualifications, it seems that the 

Australian-Canadian comparison is a reasonable one. 

  

http://en.wikipedia.org/wiki/Orders_of_magnitude_(numbers)%231012


113 

TABLE 3.15 STOCK MARKET COMPARISON, AUSTRALIA VS 

CANADA 

Characteristic 
Australian  

Stock Exchange, AXS 
Canadian 

Stock Exchange, TSX 

Market capitalisation A$1.6 trillion A$2.3 trillion 

Average daily turnover value A$4.685 billion A$4.693 billion 

Daily turnover/market cap 0.29% 0.20% 

No. of listed companies 2,195 1,532 

No. of mining companies 782 331 

No. of mining companies/ 
total listed companies 

 35.6% 21.6% 

Market cap of mining sector A$392 billion A$229.6 billion 

Market cap of mining 
sector/total market cap 

24.5% 10.0% 

Market cap of top 10 mining 
companies 

A$178 billion A$158 billion 

Market cap of top 10 mining 
companies/marker cap of 
mining sector 

45.4% 68.8% 
 

Source: DataStream, ASX Group annual reports and TMX Group annual reports. Canadian dollars are 
converted to Australian dollars using the exchange rate of AUD/CAD=A$0.99, which was the market rate as 
at July 2014. 

 

As shown in Table 3.16, different terms are used in the Canadian and Australian 

markets to describe the three types of feasibility studies. In Canada the early stage is 

called the “preliminary economic assessment” (PEA), while in Australia it is referred to 

as the “scoping study”. In addition, the later stage is termed the “feasibility study” in 

Canada, but this becomes the “definitive feasibility study” in Australia. For clarity, in 

this study we use the Australian terminology, that is, scoping study, preliminary 

feasibility study (PFS) and definitive feasibility study (DFS).  

  

http://en.wikipedia.org/wiki/Orders_of_magnitude_(numbers)%231012
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TABLE 3.16  

TERMINOLOGY USED FOR FEASIBILITY STUDIES IN CANADIAN AND 

AUSTRALIAN STOCK MARKETS 

Nature of 
study 

Market 

Canada Australia 

Early stage Preliminary Economic Assessment Scoping Study 

Middle stage Preliminary Feasibility Study Preliminary feasibility study 

Later stage Feasibility Study Definitive feasibility study 

 

 The following announcement collection criteria are employed: 1) the 

announcements must specifically report the results of feasibility studies; 2) announcing 

firms must have stock return data available in the Datastream database; 3) for the 

mining firms listed on the Canadian stock market, I collect the initial announcements 

rather than the follow-up NI 43-101 technical report; 4) no other announcements are 

made by the company either three days before or three days after the initial 

announcements; (5) and finally, the stock prices and indices are derived from the 

Datastream database. I use the TSX Composite Index and TSX Venture Composite 

index to measure the market returns of stocks listed on the TSX and TSX-V. The 

corresponding announcements for firms listed on the TSX and TSX-V are obtained 

from the System for Electronic Document Analysis and Retrieval (SEDAR) databases 

Table 3.17 demonstrates the composition of the Canadian and Australian data. 

The table displays the number of events classified by type of feasibility study. The 

numbers of usable events of all types are 168, 124 and 162 from the three markets. 

Table 3.18 reports the descriptive statistics of our sample project characteristics. It is 

noted that the projects from the TSX have highest NPV and largest capital expenditure 

(Capex) and those from the TSX-V are relatively lower. Projects from the three markets 

have similar lives, of the order of 13 years. The largest difference between the Canadian 

and Australian projects is the discount rate employed — about 7% in Canada and 9.5% 

in Australia. 
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TABLE 3.17 

SAMPLE SIZE 

 TSX TSX-V ASX 

Scoping study 74 62 70 

PFS 36 38 68 

DFS 58 24 68 

Total 168 124 206 
 

TABLE 3.18  

AVERAGE VALUES OF PROJECT CHARACTERISTICS,  

ALL TYPES OF FEASIBILITY STUDY 

 TSX   TSX-V   ASX  

NPV($m) 707  362  489 

Capex($m) 773  374  455 

Discount rate (%) 7.0  7.3  9.5 

IRR (%) 28.2  45.9  40 

Payback (years) 4.0  3.5  - 

Life (years) 15.2  12.5  13 

 

Figure 3.8 summarises the results by averaging over events the abnormal returns 

for each day before, during and after the announcement. In these graphs, abnormal 

returns are on the vertical axis and time, relative to the announcement day (the zero), is 

on the horizontal axis. The black lines show the time path of the average abnormal 

returns. The red and yellow shaded areas represent one- and two- standard error (SE) 

bands, respectively. These bands indicate the precision with which the abnormal returns 

are estimated. For example, if the two-SE band does not include zero, then the average 

abnormal return is statistically significant at approximately the 95% level. These graphs 

refer to the results for all types of feasibility studies. 

As shown in Panels A, B and C of Figure 3.8, only the abnormal returns from 

the ASX have a significant spike on the event day. Even though the average abnormal 

returns are positive for the TSX and TSX-V, they are not significant from a statistical 

perspective. This evidence suggests that the announcements of the completion of 
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feasibility studies could create substantial wealth for shareholders of the mining firms 

listed on the ASX, whereas this does not seem to occur in the Canadian case.  

In order to explore the abnormal returns at different stages, I split the sample 

into three groups of type of feasibility study. Several interesting results emerge from 

Figure 3.9. 

• Looking at the left-hand column in the three graphs, we can see that on the 

TSX the significantly positive abnormal returns are associated with the 

announcements of scoping studies. The PFS and the DFS announcements 

are smaller and insignificant.  

• We find no evidence supporting significant market reactions to 

announcements made by mining firms on the TSX-V. Even though for the 

scoping study and PFS stages the average abnormal returns exceed 1% on 

the announcement day, such abnormal returns are still insignificant due to 

the large standard errors.  

• In comparison to the TSX and TSX-V results, the abnormal returns from 

the ASX are much larger on the event day. Specifically, the 

announcements of the completion of scoping studies and DFSs induce 

positive and significant stock market reactions. The early stage results–the 

scoping study—are associated with the highest abnormal returns on the 

event day.   
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FIGURE 3.8 

Average Abnormal Returns, All Types of Feasibility Studies 

A. TSX  

 

 
 

B. TSX-V 

 
 

C. ASX  

 

 
Notes: The solid line is the average abnormal returns. The red and yellow shared areas below and above the 
black line represent one- and two- standard error bands, respectively. When the band does not span the zero 
horizontal line, then the average abnormal return is significant. The underlying data for panel C are from column 
of panel A of Table 3.13. 
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FIGURE 3.9 

Average Abnormal Returns by Type of Feasibility Study 

 

 

 

 

 

 

TSX 

 

 
 

 

 

4

2

0

2

4

-5 -4 -3 -2 -1 0 1 2 3 4 5

-4

-2

0

2

4

-5 -4 -3 -2 -1 0 1 2 3 4

-4

-2

0

2

4

-5 -4 -3 -2 -1 0 1 2 3 4

TSX-V 

 

 
 

 

 

-5 -4 -3 -2 -1 0 1 2 3 4 5

-4

-2

0

2

4

-5 -4 -3 -2 -1 0 1 2 3 4 5

-4

-2

0

2

4

-5 -4 -3 -2 -1 0 1 2 3 4 5

ASX 

 

 
 

 

 

-4

0

4

8

-5 -4 -3 -2 -1 0 1 2 3 4 5

-4

0

4

8

-5 -4 -3 -2 -1 0 1 2 3 4 5

-4

0

4

8

-5 -4 -3 -2 -1 0 1 2 3 4 5

See note to Figure 3.8. 

Scoping  
Study 

PFS 

DFS 



119 

I suspect that the different stock market reactions between Canada and Australia 

result from the different disclosure rules. In Canada, the TSX and TSX-V require 

mining firms to obey the National Instrument 43-101, while Australia has the JORC 

Code. Compared with the JORC code, the requirements of the NI 43-101 are 

substantially technical. The JORC is primarily a code for reporting the exploration 

results of mineral resources and ore reserves, whereas the NI 43-101 is a code of 

security disclosure. The source of these two codes leads to such a difference. The JORC 

is derived from the Joint Ore Reporting Committee, an independent mineral industry 

body, while NI 43-101 is derived from the Canadian securities authorities. Thus, for 

example, NI 43-101 requires that after issuing the announcement of the completion of a 

study, the company has to release detailed feasibility study reports within 45 days. In 

contrast, in Australia the disclosure of these details is voluntary.  

The workings of this regulatory regime mean that Canadian investors have more 

information about the project as they have access to the detailed reports. As a result, 

even though mining firms release the results of PFS and DFSs, it does not provide much 

more new information for investors. Thus, we observe that the Canadian market reacts 

only to announcements of scoping studies, as it is only these that contain substantial 

new information.  This does not occur with the PFS and DFS stages. In contrast, it is not 

compulsory for Australian firms to release detailed reports after initial announcements. 

Thus, Australian investors do not possess such an in-depth understanding of the projects, 

which implies that they receive new and unexpected information from announcements 

at every stage. This leads to the significant market reactions that our results pick up. 

3.10 CONCLUSIONS 

Although they are an important component of a capital investment, intermediate 

financial analyses of the investment before making a final decision are seldom 

investigated in the literature due to the lack of data. In this chapter, I extend the 

literature by analysing the intermediate financial analyses of capital investment in the 

resources sector and obtain some valuable findings. First, I investigate the capital 

budgeting and risk factor forecasting practices of companies in the resources sector. 

Using the data in the feasibility studies, this chapter reports the capital budgeting from 

an insider’s view and finds that NPV and IRR are the most popular project evaluation 

techniques and the discount rate in the industry is 9% on average. The forecasts of the 
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commodity prices and exchange rates of the Australian dollar are frequently shown in 

the feasibility studies because they are the basic assumptions of financial modelling. 

This chapter examines the relationship between predicted exchange rates and gold 

prices, thereby showing that mining companies predict the future exchange rates of the 

Australian dollar as if it is a commodity currency.  

Second, I examine the value of feasibility studies and the determinants of market 

reactions to the announcements of the completion of feasibility studies. The results 

indicate that the stock market significantly and positively responds to the completion of 

feasibility studies. However, after the announcement day, the quick price drop suggests 

possible price reversal and overreaction on the event day. In addition, cross-sectional 

regression analyses demonstrate a significantly positive relationship between the market 

reactions and the firm value and project life. These results remain significant after 

controlling for other factors that may affect the wealth effect of capital investments. 
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APPENDIX 

A3.1 THE DATA 

In this chapter, the market reactions to the announcements of the completion of 

feasibility studies are examined. Three types of feasibility studies—a scoping study, a 

preliminary feasibility study and a definitive feasibility study— are analysed in the 

chapter. All of the announcements are collected from DatAnalysis database and listed in 

Table A3.1. 
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TABLE A3.1 
EVENT DESCRIPTIONS 

No Project Event date ASX 
code Type  Project 

product  No Project Event date ASX 
code Type  Project 

product 
1 Sandiego 17/02/2011 AAR 1 Copper  31 Nullagine 3/07/2009 BCI 3 Iron ore 
2 Rincon 30/04/2001 ADY 1 Salt  32 Tucano 10/05/2011 BDR 3 Gold 
3 Simberi 3/11/2005 ALD 2 Gold  33 South Galilee 27/04/2011 BND 2 Coal 
4 Simberi 10/11/2010 ALD 3 Gold  34 Kwale 13/05/2011 BSE 3 Mineral sand 
5 Dubbo 19/09/2011 ALK 3 Rare earth  35 Hellyer Gold 9/12/2011 BSM 2 Gold 
6 Cerro Negro 29/10/2008 AND 2 Gold  36 Hawsons 23/05/2011 CAP 2 Iron ore 
7 Cerro Negro 7/07/2010 AND 3 Gold  37 Borborema 15/09/2011 CAS 2 Gold 
8 West pilbara 6/05/2008 AQA 2 Iron ore  38 Parker 13/01/2010 CAZ 2 Iron ore 
9 Eagle 17/08/2009 AQA 3 Coal  39 Wonawinta 18/06/2010 CCU 3 silver 
10 Belvedere 25/03/2010 AQA 2 Coal  40 Masbate 5/10/2007 CGA 3 Gold 
11 West pilbara 5/07/2010 AQA 3 Iron ore  41 Koka 13/07/2010 CHN 3 Gold 
12 Washpool 19/07/2010 AQA 3 Coal  42 Mt. Fitch 19/03/2007 CMR 1 uranium 
13 Hardey 12/05/2011 AQA 2 Iron ore  43 Dinkidi 11/04/2005 CMX 3 Gold 
14 Meletse 13/05/2011 AQA 1 Iron ore  44 Mt Carbine 15/10/2009 CNQ 1 Tungsten 
15 Gravenhage 30/11/2011 AQA 3 manganese  45 Sukari 22/10/2003 CNT 3 Gold 
16 Çöpler 28/03/2011 AQG 2 Gold  46 Mt Carlton 15/12/2010 CQT 3 Gold 
17 Kempfield 20/04/2010 ARD 3 Silver  47 Dargues reef 30/11/2010 CRC 3 Gold 
18 Kroombit 22/07/2010 ARE 1 Copper  48 Dargues reef 8/08/2011 CRC 3 Gold 
19 Sherlock Bay 16/09/2004 ARH 1 Nickel  49 Einasleigh 21/10/2009 CSE 3 Copper 
20 Balmoral 18/06/2008 ARH 3 Iron ore  50 Jambreiro 14/11/2011 CTM 2 Iron ore 
21 Nolans 15/10/2007 ARU 2 Rare earth  51 Lady Annie 16/11/2005 CUO 3 Copper 
22 Tahmoor 10/05/2001 AUO 3 coal  52 Vickery 9/11/2010 CWK 2 Coking coal 
23 Central West 18/01/2005 AVA 1 coal  53 Vickery 15/06/2011 CWK 2 Coking coal 
24 Serra Verde 17/08/2010 AVB 1 copper  54 Holfontein 22/12/2005 CZA 1 Coal 
25 Viscaria 12/10/2010 AVI 2 Copper  55 Anduramba 2/08/2005 DGR 1 Molybdenum 
26 Balla Balla 8/10/2007 AXO 3 Iron ore  56 Anduramba 31/07/2008 DGR 2 Molybdenum 
27 Mba Delta 5/07/2011 AXZ 2 Iron ore  57 Anduramba 29/10/2008 DGR 2 Molybdenum 
28 Koolan Island 8/08/2005 AZR 3 Iron ore  58 Botswana 13/07/2008 DML 2 Copper 
29 Moths 20/06/2007 AZS 1 Molybdenum  59 Snowden 21/04/2010 DML 1 Copper 
30 Mt thirsty 15/01/2009 BAR 2 Nickel  60 Svartliden 30/11/2000 DRA 2 Gold 

(Continued on next page) 
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TABLE A3.1(continued) 
DATA DESCRIPTIONS  

No Project Event date ASX 
code Type  Project 

product  No Project Event date ASX 
code Type  Project 

product 
61 Weld Range 30/08/2010 DRA 1 Iron ore  91 Heap Leach 14/05/2007 GME 2 Nickel 
62 Tocantinzinho 3/05/2011 EAU 2 Gold  92 Coburn mineral  31/01/2003 GUN 2 Mineral sand 
63 Nalesbitan hill 12/04/2005 EDM 1 Gold  93 Coburn mineral  2/05/2003 GUN 2 Mineral sand 
64 Sintoukola 9/06/2011 ELM 2 K2o  94 Coburn mineral  13/12/2004 GUN 3 Mineral sand 
65 Bonikro 31/07/2006 EQI 3 Gold  95 Coburn Zircon 7/01/2010 GUN 3 Zircon 
66 Lumwana 30/11/2000 EQR 2 Copper  96 Mt Cattlin 12/01/2009 GXY 3 Lithium  
67 Lumwana 16/10/2003 EQR 3 Copper  97 Hasting's 22/11/2011 HAS 1 Rare earth 
68 White dam 27/05/2005 EXS 2 Gold  98 Kalkaroo 15/08/2005 HAV 1 Copper-gold 
69 Cloncurry 8/07/2008 EXS 2 Copper  99 Kalkaroo 15/02/2006 HAV 1 Copper-gold 
70 Pilbara iron ore 15/09/2003 FMG 2 Iron ore  100 Big Hill 5/05/2010 HAZ 2 Tungsten 
71 Pilbara iron ore 18/01/2011 FMS 2 Iron ore  101 Kanmantoo 5/10/2005 HGO 2 Copper-gold 
72 Wetar 12/11/2009 FND 3 Copper  102 Kanmantoo 18/12/2007 HGO 3 Copper-gold 
73 Wetar 27/06/2011 FND 3 Copper  103 Frieda river 3/03/2008 HIG 1 Copper-gold 
74 Pilbara 15/11/2010 FRS 2 Iron ore  104 Munni Munni 26/03/2001 HLX 1 Platinum 
75 Smitspan 26/11/2009 FSE 2 Iron ore  105 Yalleen 17/08/2010 HLX 1 Iron ore 
76 Smitspan 29/06/2010 FSE 3 Iron ore  106 Yerilla 12/09/2008 HRR 1 Nickel 
77 Radio Hill 22/01/2007 FXR 3 Nickel  107 Tujuh Bukit 20/04/2011 IAU 2 Gold 
78 Radio Hill 17/03/2011 FXR 1 Copper  108 Jogjakarta 3/05/2007 IDO 1 Iron ore 
79 Radio Hill 25/08/2011 FXR 1 Nickel  109 Quimsacocha 8/03/2006 IGD 2 Gold 
80 Kanyika 25/11/2010 GBE 3 Iron ore  110 Aldiss-randalls 16/06/2006 IGR 2 Gold 
81 Kempfield 26/03/2001 GCR 1 Copper  111 Mountain 26/02/2009 IGS 2 Gold 
82 Glenburgh 16/11/2011 GCY 1 Gold  112 Phil's Creek 13/12/2007 IOH 1 Iron ore 
83 Bullabulling 19/12/2011 GGB 1 Gold  113 Central Eyre 14/06/2011 IRD 2 Iron ore 
84 Kvanefjeld 1/02/2010 GGG 2 Rare earth   114 Tampakan 20/02/2003 IRN 1 Gold 
85 Abu Dabbab 4/02/2002 GIP 1 Tantalite  115 Tampakan 22/04/2009 IRN 2 Gold 
86 Abu Dabbab 18/03/2003 GIP 1 Tantalum  116 Merlin 31/03/2010 IVA 1 Molybdenum 
87 Abu Dabbab 15/04/2003 GIP 1 Tantalum  117 DoreCathode 14/09/2011 IVA 1 Copper 
88 Yerecoin 9/02/2010 GIP 1 Iron ore  118 Merlin 28/10/2011 IVA 2 Molybdenum 
89 Mcphee creek 25/11/2010 GIP 1 Iron ore  119 Oyu Tolgoi 3/02/2004 IVN 1 Copper-Gold 
90 Abu Dabbab 8/07/2011 GIP 3 Tantalum  120 Ntaka 6/10/2011 IXR 1 Nickel 

(Continued on next page) 
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TABLE A3.1(continued) 
DATA DESCRIPTIONS  

No Project Event date ASX 
code Type  Project 

product  No Project Event date ASX 
code Type  Project 

product 
121 Wallbrook 28/07/2006 JAK 1 Gold  151 Butcherbird 25/10/2011 MZM 1 Manganese 
122 Jaguar 3/02/2004 JML 2 Copper  152 Canegrass 6/03/2008 NIO 1 Nickel 
123 Jaguar 13/01/2005 JML 3 Copper  153 southern Indian 15/10/2009 NSL 1 Iron ore 
124 Mt Ida 15/03/2011 JMS 1 Iron ore  154 Ferro Alloy 8/11/2011 OMH 3 Gold 
125 MT Mason 12/05/2011 JMS 1 Iron ore  155 Salar de Olaroz 4/05/2001 ORE 3 Lithium 
126 Achmmach 11/10/2010 KAS 1 Tin  156 Mt Gibson 24/01/2003 ORO 2 Gold 
127 Andash 31/03/2010 KGL 3 Gold-copper  157 Andrew Zinc 23/04/2008 OVR 2 Zinc 
128 Korella 8/04/2010 KRB 1 Phosphate  158 Sally Malay 20/08/2002 PAN 3 Nickel 
129 Admiral Bay 14/07/2010 KZL 2 Lead-Zinc  159 Lance 14/07/2010 PEN 2 Uranium 
130 RapuRapu 27/12/2000 LAF 3 Copper  160 Las Lagunas 28/07/2006 PGI 3 Gold 
131 Paron 7/06/2007 LAT 2 Gold  161 Azuay 22/03/2011 PGI 1 Gold 
132 Mt weld 30/03/2005 LYC 3 rare earth  162 Kalahari 8/10/2009 PLA 2 Platinum 
133 Wonarah 2/06/2010 MAK 3 Phosphate  163 Kalahari 9/11/2010 PLA 3 Platinum 
134 Namibian 11/11/2010 MAK 1 Phosphate  164 Rooderand 26/05/2011 PLA 2 Platinum 
135 Jubuk 29/09/2011 MAU 1 Iron ore  165 Irvine Island 6/06/2011 PLV 2 Iron ore 
136 Reko Diq 18/07/2001 MCR 1 Copper  166 Ann Mason 11/12/2006 PMH 1 Copper 
137 Agata 30/03/2011 MDO 2 Nickel  167 Phu Bia 26/07/2004 PNA 3 Gold 
138 Dongara 27/03/2002 MGE 2 Mineral sand  168 Philips River 11/02/2011 PRH 3 Gold 
139 Samag 14/08/2002 MGK 3 magnesium  169 Tengrela 9/02/2009 PRU 1 Gold 
140 Lennard Shelf 10/06/2010 MII 3 Pb-Zn  170 Barnes Hill 12/06/2008 PRW 1 Nickel 
141 Nornico 20/09/2010 MLM 1 nickel-cobalt  171 Die Hardy 29/08/2011 RAD 1 Iron ore 
142 Wingellina 12/04/2007 MLX 1 Nickel  172 Amayapampa 5/08/2010 RAU 3 Gold 
143 Wingellina 12/09/2008 MLX 3 Nickel  173 Chirano 16/05/2002 RBK 2 Gold 
144 Thunder Bay  7/02/2011 MMW 1 Platinum  174 Barrambie 9/02/2006 RDR 2 Vanadium 
145 White range 13/11/2004 MRX 3 Copper  175 lithtrates 15/06/2010 RDR 2 Lithium 
146 Shambesai 16/11/2010 MSR 1 Gold  176 Siana 1/05/2006 RED 2 Gold 
147 Kihabe 19/10/2005 MTB 1 Lead  177 Siana 17/04/2007 RED 3 Gold 
148 Engenho 16/04/2007 MUN 3 Gold  178 Paradise 21/01/2010 REY 2 Coal 
149 Tunkillia 19/04/2011 MUX 1 Gold  179 Paradise 27/06/2011 REY 3 Coal 
150 Pilanesberg 17/07/2007 MXX 3 Gold  180 Buena vista 9/05/2011 RHM 3 Iron ore 

(Continued on next page) 
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TABLE A3.1(continued) 
DATA DESCRIPTIONS  

No Project Event date ASX 
code Type  Project 

product  No Project Event date ASX 
code Type  Project 

product 
181 Acoje 27/11/2008 RML 2 Nickel  194 Molyhil 4/12/2006 THR 3 Tungsten 
182 Duketon 28/07/2009 RRL 3 Gold  195 Mt Peake 13/04/2011 TNG 1 Vanadium 
183 Garden Well 16/06/2011 RRL 3 Gold  196 Lake Way 23/09/2008 TOE 2 Uranium 
184 South Laverton 28/08/2006 SAR 2 Gold  197 Wiluna 22/11/2011 TOE 3 Uranium 
185 Mbalam 6/04/2011 SDL 3 Iron ore  198 Kylylahti 10/11/2005 VCN 2 Copper 
186 Degrussa 3/06/2011 SFR 3 Copper  199 Kylylahti 14/04/2008 VCN 3 Copper 
187 Cononish 17/02/2009 SGZ 1 Gold  200 Yalgoo 16/02/2011 VMC 1 Iron ore 
188 Range 8/11/2011 SMR 2 Coal  201 Yalgoo 29/08/2011 VMC 2 Iron ore 
189 Guelb  el  Aouj 6/02/2007 SPH 2 Iron ore  202 Plibara 26/11/2010 VXR 1 Copper 
190 Guelb el Aouj 7/04/2008 SPH 3 Iron ore  203 Mick 26/08/2009 WGO 1 Gold 
191 Colluli Potash 23/11/2011 STB 1 Sylvite  204 Hemerdon 23/06/2008 WLF 1 Tungsten-tin 
192 LOS PUMAS 15/10/2010 SUH 2 manganese  205 Hemerdon 16/05/2011 WLF 3 Tungsten-tin 
193 kipoi copper 28/09/2011 TGS 1 copper  206 Mt Alexander 10/05/2011 ZNC 1 Iron ore 

Note: This table listed all the announcements used in Chapter 3. The project names are shown in the project column. Event day column shows the 
announcement day. Mining companies’ ASX codes are shown in the ASX code column. The type column presents the categories of specific 
announcements.  1, 2 and 3 refer to scoping study, preliminary study and definitive study, respectively. The last column show the project product.  
All the data are sorted by code and date.   
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CHAPTER 4  
CHANGES IN THE STATUS OF RESOURCE PROJECTS 

4.1 INTRODUCTION 

Due to the “Millennium resources boom”, the recent rise of the Australian 

resources sector has attracted much attention from the financial sector, 

macroeconomists and the media. Undoubtedly, the boom in this sector has enhanced 

resource-company profitability, lead to substantial investment in new projects and 

kept the Australian economy more buoyant than would otherwise be the case. The 

benefits of the boom are widely distributed throughout the economy by several 

mechanisms. First, there is the direct and indirect stimulus to activities in the 

resources sector and supplying industries. Second, higher royalties, taxes and charges 

paid by the sector, their employees and shareholders enable government to provide 

more public services and (possibly) keep other taxes from rising. Third, the Australian 

dollar experienced a long-term appreciation, which increases real incomes by 

lowering the cost of imports. On the other hand, the boom also has negative effects on 

other exporters and firms in the import-competing sector due to Gregory (1976) 

effects or the “Dutch disease”. These are the most widely cited ways in which the 

boom works its way through the economy.1 A less widely appreciated mechanism is 

the wealth effect coming from the higher prices of resource companies’ shares. An 

objective of this chapter is to explore the magnitude of the price impact associated 

with the development of resource projects using a sample of more than 300 resource 

project announcements made by Australian firms over the last ten years.  

Compared with most other types of capital investments, resource projects have 

a unique feature, that is, their staged and sequential nature. A resource project usually 

has to pass through several rounds of feasibility studies before the company fully 

commits to it. Accordingly, the project flows down an “investment pipeline” that 

comprises several distinct parts: the project is located in the pipeline by being 

described as being “possible”, “under consideration”, “committed”, “under 

construction”, “completed”. These stages are well understood by financial markets; 

and importantly this information about the status of projects is usually made public by 

1 Resource booms are an important reoccurring feature of the Australian economy. For an assessment 
of the most recent boom on the marcoeconomy, see  Battellino (2010). 
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resource companies. Using the rich data contained in the Investment Monitor, 

published by Deloitte Access Economics, I conduct an event study to investigate the 

stock market reaction to announcements that projects have moved down the pipeline. 

Accordingly, the objective of this chapter is to study the workings of the investment 

pipeline and the value investors place on announcements of projects.  

Previous research has established that the stock market reacts strongly and 

spontaneously to announcements of significant capital investment decisions, a finding 

consistent with capital market efficiency.2 However, prior research on this issue is 

built on the premise that capital investments are “one-off” events. By contrast, this 

study emphasises that capital investments involve a series of decisions and, 

potentially, every major step in the project planning process can impact on the 

company’s stock price. This is consistent with the seminal paper by Pindyck (1991) 

who posits that rather than being discrete decisions, investments in fact take place in 

stages that must be carried out in sequence, so that every stage in the evolution of 

projects plays a role in determining the future cash flow. To the extent that a firm’s 

stock price is an aggregate indicator of its expected future cash flow, it follows that 

stock price may respond not only to the final investment decision, but also to 

preliminary developments that take place prior to the final one. Consistent with this 

prediction, I document substantial market reaction around the announcements of 

resource project developments. Importantly, I find different market reactions for 

projects in different stages of the pipeline, which reveals the value of this information. 

Having established the market reaction, I then analyse the underlying 

economic factors that drive this result. At least two sources emerging from the 

literature may explain why project announcements can translate into stock prices. 

First, there is the investment opportunities idea of Chung et al. (1998), Burton et al. 

(1999) and Del Brio et al. (2003), among others, whereby market reactions are 

stronger for firms with high-quality investment opportunities.  The reason is that these 

firms are more likely to undertake positive net present value (NPV) projects. Second, 

2 Starting from McConnell and Muscarella (1985), the literature has shown the substantial linkages 
between capital expenditure announcements and the reaction of stock prices. In this work, stock prices 
are found to react positively to an increase in unexpected capital expenditures. Subsequent studies such 
as Statman and Sepe (1989) and Alli et al. (1991) show that announcements that individual projects 
have been terminated contribute to stock prices in the United States.  More recent studies such as Blose 
and Shieh (1997), Chung et al. (1998) and Del Brio et al. (2003) attempt to uncover the causes of 
differential market reactions to announcements of a similar nature. 
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Jensen (1986) proposes that excessive free cash flow may provide incentives for 

managers to undertake negative NPV projects, while the use of external financing 

strengthens market monitoring for managers and thereby leads to positive NPV 

projects. Consequently, market reaction is expected to be stronger for firms with less 

free cash flow. However, empirical evidence in this perspective is still inconclusive 

with supporting results for the US (Vogt, 1997) and the Spain (Del Brio et al., 2003), 

but insignificant results for Singapore (Chen et al., 1997, 2000). I find evidence in 

support of the free cash flow theory, but not the investment opportunities hypothesis.  

The remainder of the chapter is organized as follows. Section 4.2 describes the 

basic source of the data, the Investment Monitor, published by Deloitte Access 

Economics. Section 4.3 investigates the stock market reactions, and Section 4.4 

analyses the determinants of abnormal returns in terms of the characteristics of the 

firms and projects. Section 5 concludes. 

4.2 DATA AND METHODOLOGY 

The main objective of this chapter is to use the stock market to analyse the 

value of resource projects. To do this, I investigate the stock-price reaction around the 

time at which project announcements are made. I construct a sample consisting of 

announcements regarding the progress of resource projects of companies listed on the 

Australian Securities Exchange (ASX) over the period 2001 to 2010. This section 

describes these matters. 

4.2.1 The Investment Monitor 

A rich source of information on recent Australian investment projects is 

provided by the Investment Monitor (hereafter, IM), a quarterly publication produced 

by the economic consultancy firm, Deloitte Access Economics. This publication lists 

all Australian investment projects costing more than $A20m and covers private and 

public non-residential building, civil and engineering construction, and equipment 

investment projects in all industries. The emphasis is on discrete projects where 

capital expenditure is confined to a single location or purpose, rather than a large 

number of separate small scale capital investment. Each project in the IM is assigned 

a unique record number so that it can be tracked over future editions of the publication. 

The recorded information is the firm to which the project belongs, the capital 

expenditure of the project, a brief statement of the project (e.g. “Gold and Copper 
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mine, Prominent Hill”), date started, date completed, the industry classification and 

the number of individuals employed in the construction and operation phases of the 

project. Importantly, also recorded is the status of each project, defined as: (1) 

possible, (2) under consideration, (3) committed, (4) under construction, (5) 

completed. Table 4.1 provides more detailed definitions of these project “states”. 

During its lifecycle, a project typically moves from one state to another in the IM and 

I track these changes.3 

TABLE 4.1 
STATES OF PROJECTS 

State Definition 
1. Possible Projects which  have  been  announced,  but  where  no  

early decision on  whether  to  proceed  with  the  project  
is likely.  

2. Under   
consideration 

Where a decision whether to proceed with the project is 
expected in the reasonably near future.  

3. Committed A decision to proceed has been announced but 
construction has not yet started.  

4. Under 
construction 

Work has commenced on the project.  

5. Completed Completed in the current quarter. 
Source: Deloitte Access Economics Investment Monitor, September 2010. 

The undertaking of a resource project consists of several preliminary steps, 

which can be thought of as an investment “pipeline”. It could start with either the 

discovery of an ore body or the acquisition of a project, and then lead onto an early 

planning stage, or what is known as a “scoping study”. After identifying the 

preliminary economic viability from the scoping study, several rounds of feasibility 

studies are conducted to obtain the approval from the board of the company. The 

necessary funding and government approvals for the project are then secured. Only 

after that stage does construction take place and the project becomes operational. In 

contrast to other types of investment projects, resource projects occur in distinct 

stages that must be carried out sequentially, and the financing of these projects tends 

to rely on equity rather than debt. Thus, resource projects would seem to provide a 

good opportunity to measure the stock market reaction to announcements of changes 

in their status.  

3 A project can skip some states, such as jumping to the committed state from the possible state. A 
project can fail any time, which is recorded as moving to the deleted state. 
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4.2.2 Data Collection Procedures  

ASX Listing Rules require that once a company receives any information that 

a reasonable person or entity would expect to affect the stock price or company’s firm 

value, it must immediately inform the ASX. These ASX announcements would be one 

way that the IM updates their database.4 

This study tracks the evolution of resource projects that are developed by 

publicly listed companies. I regard the announcement that a project has moved into a 

new state as “an event” and examine the stock market reaction around this time. 

As mentioned above, the data used in this study refer to ASX listed firms that 

have resource projects included in the IM between 2001 and 2010. The project 

announcements are obtained from Morningstar DatAnalysis database. I employ the 

following procedures to search for these announcements: 

• Identify the search period: Using the IM, I identify the quarter in which 

the project enters into a new state as the searching period. To allow for 

lags in the updating of the IM, I expand the searching period from one 

quarter to three quarters, the current and preceding two quarters.  

• Search for the announcements: As mentioned above, the IM records 

firm names, project names, locations and project products. I use this 

information to search for the relevant announcement in the 

MorningStar DatAnalysis database. This search is carried out for the 

current quarter and the preceding two quarters. 

• Missing observations: If I cannot find the relevant announcement by 

using the above steps, the observation in the IM is regarded as a 

missing observation. 

4.2.3 Data Description 

To give a feel for the nature of the projects, Table 4.2 contains some 

representative examples of how the IM tracks projects. For example, row 1 presents

4 ASX rules apply only to publicly listed companies. For the other companies, the IM would use other 
sources. The IM states that “it also collects information from a variety of media, government and 
private sources. Some of the information is from lists complied by others. Where possible, it checks 
major projects with the relevant company. ” (Investment Monitor, September 2010) 
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TABLE 4.2 
EXAMPLES OF PROJECTS 

(STATES: 1=POSSIBLE, 2=CONSIDERATION, 3=COMMITTED, 4=CONSTRUCTION, 5=COMPLETED; COST IN 
PARENTHESES, $M) 

Project 
number 2005:1 2005:2 2005:3 2005:4 2006:1 2006:2 2006:3 2006:4 … 2008:1 2008:2 2008:3 2008:4 2009:1 2009:2 2009:3 2009:4 2010:1 

1. 8048    2 
(1,700) 

2 
(1,700) 

4 
(1,700) 

4 
(1,700) 

4 
(2,050) 

4 
(2,050) 

4 
(2,050) 

5 
(2,050) 

      

2. 7708  1 
(870) 

1 
(870) 

1 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

2 
(870) 

5 
(870) 

3. 7494 2 
(NA) 

2 
(NA) 

2 
(NA) 

2 
(1,500) 

2 
(1,500) 

2 
(1,500) 

4 
(1,500) 

4 
(1,600) 

4 
(1,600) 

4 
(1,600) 

4 
(1,600) 

5 
(1,600) 

     

4. 7449 1 
(700) 

2 
(700) 

2 
(700) 

2 
(700) 

2 
(1,000) 

2 
(1,000) 

2 
(1,000) 

2 
(1,100) 

2 
(1,700) 

3 
(1,700) 

3 
(1,700) 

3 
(1,700) 

3 
(1,700) 

3 
(1,800) 

3 
(1,800) 

4 
(1,800) 

4 
(1,800) 

Notes: 1. To interpret this table, consider, for example, the first entry in the column headed 2005:4, 2 (1,700). This refers to project number 8048, BHPB’s Rapid Growth 
Project 3 (see note 2 below). This project first enters the IM database in the consideration state in the fourth quarter of 2005. At that date, this project is estimated to cost 
$1,700m.  
2. The project details are as follows: 
 

Project No. Company Project description Industry Sub-industry 
8048 BHP Billiton Rapid Growth Project 3 Mining Iron ore 
7708 Origin Energy Ltd Spring Gully Power Station project Electricity, Gas & Water Electricity supply 
7494 Woodside Angel gas field development Mining Oil & Gas extraction 
7449 Gindalbie Development of Mt Karara iron ore mine Mining Iron ore 
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the whole lifecycle of project number 8048, an iron-ore project undertaken by BHP 

Billiton. This project first enters the IM in 2005:4 in the consideration state, in 2006:2 

it skips the committed state and jumps to the construction state, and finally it is 

completed in 2008:3. The estimated cost of this project was $1,700m at the start and 

escalated to $2,050m by the end. Sometimes, projects move from one state to another 

one sequentially as is illustrated by the gold project in row 4. The cost escalates over 

the life of this project (from $700m to $1,800m) also. However, this is not always the 

case. As can be seen from the history of the electricity project in row 2, no cost 

escalation or decease takes place. 

TABLE 4.3 
SUMMARY OF PROJECTS INCLUDED AND EXCLUDED 

Classification 
 
(1) 

Number of 
listed firms 
(2) 

Number of 
projects of listed firms 
(3) 

Number of 
events 
(4) 

IM database  197 442 825 
Included in the sample 134 220 301 
Not included in the sample 63 222 524 

 

Table 4.3 reports that in the IM database from 2001 to 2010, 442 resource 

projects of listed firms are recorded and the status of these projects changes 825 times. 

The sample covers 220 projects, containing 301 announcements of status changes. 

Thus, this study deals with about 50% of the projects and 36% of the events. Table 

4.4 presents the number and cost of projects by industry. As can be seen, oil and gas 

projects have the highest average cost at more than $1b; then come iron ore projects at 

$956m. Iron ore, gold and oil and gas projects account for approximate 50% (75%) of 

the total number (cost).   

TABLE 4.4 
THE DISTRIBUTION OF PROJECTS BY INDUSTRY 

Industry/ Sub-industry Number of projects  Cost of projects 
Number Percentage 

of total 
 
 

Total 
($m) 

Percentage 
of total 

Average cost per 
project ($m) 

Mining       
Coal 22 10  9,388 8 426 
Iron ore 30 14  28,686 24 956 
Gold 30 14  5,224 4 174 
Copper 8 4  930 1 116 
Nickel 16 7  3,954 3 247 
Oil and gas extraction 38 17  52,806 45 1,389 
Other 44 21  6575 6 149 

Total 188 87  107,563 91 572 
Electricity supply 28 13  10,149 9 362 
Total 220 100  117,712 100 535 
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Table 4.5 reports the immediate “history” of events by giving their distribution 

by “origin” and “destination”. For example, the entry in the first row and second 

column, 45, means that 45 new projects first enter the IM in the possible state. As can 

be seen, most projects enter the IM in the consideration state and others are 

concentrated in the possible and committed states. Each of the largest entries in rows 

2-5 are on the main diagonal, which means the most common event is a one-step 

progression of projects down the investment pipeline.  

Table 4.6 shows descriptive statistics of the sample. Each firm owns, on 

average, 1.6 projects and makes 2.2 announcements, which means each project is 

associated with about 1.4 announcements. The maximum number of announcements 

by any one firm (project) is 20 (4). Figure 4.1 demonstrates that the mean project cost 

is $575m, but there are many that cost less than $100m. Projects costing more than 

$1b usually relate to oil and gas or iron ore developments. Figure 4.2 shows that the 

distribution of market capitalisation is not dissimilar to that of project cost, which 

points to the importance of single-project firms. To further explore this, Figure 4.3 

gives the distribution of the project-cost-to-firm-size ratio. There is substantial 

dispersion, with spikes at 0.5 and 5+. But if we use the median as a measure of central 

tendency, on average projects cost about 30% of capitalisation. 

 
TABLE 4.5 

THE DISTRIBUTION OF EVENTS BY STATE 
Exiting state 

 
(1) 

Entering state Total 
 

(7) 
Possible 

(2) 
Consideration 

(3) 
Committed 

(4) 
Construction 

(5) 
Completed 

(6) 
1. New 45 60 21 11 0 137 
2. Possible  24 10 5 0 39 
3. Consideration   35 13 4 52 
4. Committed    20 0 20 
5. Construction     53 53 
Total 45 84 66 49 57 301 
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TABLE 4.6 
DESCRIPTIVE STATISTICS  

Variables 
 
(1) 

Mean 
 
(2) 

Median 
 
(3) 

Min 
 
(4) 

Max 
 
(5) 

Standard  
deviation 
(6) 

Firm market  capitalization 
($M) 1,800 140 4 79,157 7,975 

Project cost ($M) 535 158 5 11,200 1,320 
The number of projects per 
firm 1.64 1 1 12 1.8 

The number of  
announcements per firm 2.24 1 1 20 2.61 

The number of  
announcements per project 1.37 1 1 4 0.7 

 

4.3 THE ABNORMAL RETURNS  

In this section, I analyse the patterns of the abnormal returns associated with 

changes in the status of the projects and employ the event study methodology set out 

in Section 2.3 of Chapter 2 to calculate the abnormal returns attributable to 

announcement of resource project development. 

4.3.1  Daily Abnormal Returns 

In Panel A of Table 4.7, I report the information on the daily abnormal returns 

surrounding the announcement day. These returns are averaged over events. I start by 

examining the stock-market response for all 301 events and column 2 of the table 

contains the results. The sixth element of this column is the average abnormal return 

on the announcement day, which is 1.66% and significant at the 1% level. 

Furthermore, the median announcement day abnormal return is 1.05% and 65% of the 

announcement effects are positive, indicating that returns are not driven by outlier 

observations. Thus, shareholders of the sample firms experience significant wealth 

gains from announcements of projects moving down the investment pipeline. The 

elements above and below the sixth element in column 2 indicate that there are no 

significant abnormal returns preceding or following the announcement day. The only 

exception to this rule is the fourth day after the announcement. Thus, on average, 

there is no substantial information “leakage” before announcements and no 

subsequent substantial price “reversal” after announcements. 
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FIGURE 4.1 
DISTRIBUTION OF PROJECTS 

(PROJECT COST) 

 

                       
Note: The figure displays the distribution of the project cost at each announcement 
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FIGURE 4.2 
SIZE DISTRIBUTION OF FIRMS 
(MARKET CAPITALISATION)  

 

            
Note: This figure is the distribution of firm size measured by market capitalisation at the time of announcement. For firms with multiple announcements, I use  

average market capitalisation. 
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FIGURE 4.3 
PROJECT: SIZE DISTRIBUTION 

(RATIO OF PROJECT COST TO MARKET CAPITALISATION) 

                              
Note: This figure shows the distribution of the ratio of project cost to market capitalisation. For projects with multiple events, I use average project cost and 

average market capitalisation. 
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 TABLE 4.7 

DAILY AND CUMULATIVE ABNORMAL RETURNS 
(Percent)   

  State 
 
 

(1) 

Total 
(N=301) 

(2) 

Possible 
(N=45) 

(3) 

Consideration 
(N=84) 

(4) 

Committed 
(N=66) 

(5) 

Construction 
(N=49) 

(6) 

Completed 
(N=57) 

(7) 
Day relative to 
announcement day A. Daily abnormal returns 

-5  0.02 (0.23)  0.71 (0.62) -0.12 (0.48) -0.31 (0.51) 0.10 (0.38) -0.03 (0.56) 
-4 -0.09 (0.21) -0.23 (0.51) 0.10 (0.53) 0.66 (0.36) -0.44 (0.33) -0.86 (0.43) 
-3  0.31 (0.21)  0.97 (0.51) 0.52 (0.53) 0.49 (0.37) -0.06 (0.38) -0.43 (0.37) 
-2  0.08 (0.19)  0.37 (0.64) -0.19 (0.40) 0.25 (0.42) 0.16 (0.38) -0.04 (0.33) 
-1  0.32 (0.23)  0.17 (0.62) -0.16 (0.37) 0.45 (0.51) 1.05 (0.58) 0.35 (0.56) 
 0  1.66 (0.37)  2.44 (1.07) 2.52 (0.79) 0.34 (0.77) 0.82 (0.72) 2.01 (0.75) 
+1  0.34 (0.24) -0.94 (0.60) 0.38 (0.50) 0.25 (0.46) 0.81 (0.52) 1.02 (0.60) 
+2  0.08 (0.24)  0.18 (0.59) 0.28 (0.66) -0.11 (0.41) -0.08 (0.31) 0.05 (0.37) 
+3 -0.14 (0.22) -0.24 (0.56) -0.30 (0.59) 0.06 (0.35) -0.13 (0.37) -0.05 (0.33) 
+4 -0.44 (0.21) -1.06 (0.55) -0.39 (0.52) 0.04 (0.36) -0.12 (0.34) -0.86 (0.45) 
+5 -0.32 (0.20) -0.46 (0.48) -0.75 (0.47) -0.42 (0.35) -0.13 (0.38) 0.36 (0.48) 

Event window B. Cumulative abnormal returns 
(-1,+1) 2.35 (0.40) 1.92 (1.04) 2.68 (0.81) 1.07 (0.82) 2.68 (0.82) 3.38 (0.94) 
(-10,-1) 0.25 (0.55) 0.34 (1.44) -1.00 (1.11) 2.00 (1.11) 0.46 (1.32) -0.16 (1.25) 
(+1,+10) -0.49 (0.63) -2.75 (1.59)  0.93 (1.46) -0.32 (1.04) -0.83 (1.45) -0.73 (1.31) 

     (-10,+10)  1.29 (0.89) -0.07 (1.87)  2.38 (2.06)   2.01 (1.70) 0.18 (2.07)  0.89 (1.89) 
                                                      C. Pair-wise differences 

(i) Event day  

1. Possible   - -0.08 (1.34) 2.10 (1.28) 1.62 (1.27) 0.42 (1.27) 
2. Consideration  0.08 (1.34) - 2.18 (1.13) 1.70 (1.18) 0.50 (1.15) 
3. Committed  -2.10 (1.28) -2.18 (1.13) - -0.48 (1.09) -1.67 (1.08) 
4. Construction  -1.62 (1.27) -1.70 (1.18) 0.48 (1.09) - -1.19 (1.05) 
5. Completed  -0.42 (1.27) -0.50 (1.15) 1.67 (1.08) 1.19 (1.05) - 
(ii) 3-day window (-1,+1)  
1. Possible   - -0.75 (1.34) 0.86 (1.31) -0.75 (1.31) -1.45 (1.41) 
2. Consideration  0.75 (1.34) - 1.61 (1.17) 0.00 (1.23) -0.70 (1.25) 
3. Committed  -0.86 (1.31) -1.61 (1.17) - -1.61 (1.19) -2.31 (1.24) 
4. Construction  0.75 (1.31) 0.00 (1.23) 1.61 (1.19) - -0.70 (1.27) 
5. Completed  1.45 (1.41) 0.70 (1.25) 2.31 (1.24) 0.70 (1.27) - 
(iii) Entire window (-10.+10)  
1. Possible   - -2.45 (3.14) -2.08 (2.57) -0.25 (2.81) -0.96 (2.70) 
2. Consideration  2.45 (3.14) - 0.37 (2.77) 2.20 (3.13) 1.49 (2.95) 
3. Committed  2.08 (2.57) -0.37 (2.77) - 1.83 (2.66) 1.12 (2.53) 
4. Construction  0.25 (2.81) -2.20 (3.13) -1.83 (2.66) - -0.71 (2.80) 
5. Completed  0.96 (2.70) -1.49 (2.95) -1.12 (2.53) 0.71 (2.80) - 

Notes: 1.Standard errors are shown in parentheses. 
2.In Panels B and C, the notation “(x,y)” for the event window means the window opens and closes x and y days 

before and after the event, respectively 
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Panel F of Figure 4.4 is a plot of the time profile of the daily abnormal returns 

for all projects. That is, it is a plot of the elements of Panel A of column 2 of Table 4.7. 

As can be seen, the abnormal returns spike on the announcement day. These results 

are broadly consistent with the findings in the extant literature; but the average 

abnormal returns in this chapter (1.66%) is larger than that found in related previous 

research. For example, Chan et al. (1995) report that the average two-day abnormal 

return associated with business expansions from 85 observations is 0.69%, while 

Burton et al. (1999) find that the average three-day abnormal return of non-immediate 

cash-generating investments from 68 observations is 0.5%. Two possible reasons lead 

to the difference. Firstly, in contrast to the prior literature that focuses more on the 

impact of discrete capital investment decisions, this study concentrates on the lifecycle 

of investment projects. I investigate the stock market reaction to announcements 

regarding not only the final investment decision (“committed”), but also the more 

preliminary decisions in the process (“possible”, “under consideration”). In the sample, 

the average three-day cumulative abnormal return for the “committed” state, which 

means companies make the final investment decision, is 1.07%. This result is very 

similar to that reported by Burton et al. (1999). Secondly, the strong demand of 

resource commodities over the past decade under investigation lead to buoyant prices. 

The reaction to the announcements of new capital investments made by companies 

may be interpreted as a signal that informed opinion expects continued buoyancy of 

prices and higher future profits. 

In order to further study price reaction, I partition the whole sample into five 

categories by project state, “possible”, “consideration”, “committed”, “construction” 

and “completion”. The box in panel A of Table 4.7 refers to the announcement day 

reactions by state. These results show that average abnormal returns on the 

announcement day are positive in all states, but varied. I find statistically significant 

returns for the possible, consideration and completed states. These returns are 2.44%, 

2.52% and 2.01%, respectively. In contrast, the returns for the committed and 

construction states are not significant. The elements above and below the box indicate 

that there are no significant abnormal returns prior to or after the announcement day, 

except for the construction state on the day before the announcement. The abnormal 

returns of committed and construction states on the event day are less than those on 

the preceding day, which could imply that possible information leakage takes place. 

Panels A-E of Figure 4.4 also plot the average abnormal returns for these five states. 
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FIGURE 4.4 
AVERGAE ABNORMAL RETURNS 

A. Possible 

 
B. Consideration 

 
C. Committed 

 
D. Construction 

 
E. Completed 

 
F. Total 
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Note: The solid line is the average abnormal returns. The red and yellow shaded areas below and 
above the black line represent one- and two-standard error bands, respectively. When the band does 
not span the zero horizontal line, then the average abnormal return is significant. 
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4.3.2 Cumulative Abnormal Returns 

I employ different event windows to calculate the cumulative abnormal returns 

so as to shed further light on the impact of the announcements. The notation (x, y) 

denotes the length of the window with x and y the number of days from the event. 

Days are measured relative to the event, so that (-10,-1), for example, means that 

abnormal returns are computed over the period starting 10 days before the event and 

ending 1 day before the event. The time intervals selected are (-10,-1), (+1, +10) and 

(-10, +10), which represent the pre-event, post-event and entire event periods. 

Considering the possibility of information leakage and releasing after the trading 

hours, I also calculate three-day cumulative abnormal returns to better capture the 

market reaction, that is (-1,+1).   

The first entry in column 2 of Panel B of Table 4.7 shows that for the all 

events the average three-day cumulative abnormal return is 2.35%, which is 

significant. Cumulative abnormal returns of pre-event and post-event are not 

significant. For the entire period (-10, +10), the mean abnormal return is 1.29%, 

which is not significant. However, the other columns of Panel B reveal that the 

average cumulative abnormal returns differ by project state as follows: 

• Possible: The announcements of projects moving into the possible stage are 

associated with significant average 3-day cumulative abnormal return of 1.92%, 

whilst over the post-event period (+1, +10), the cumulative abnormal return is 

significantly negative. That is, at the initial stage of projects, even though 

investors react positively to these announcements on the event day, stock prices 

swiftly reverse after the announcements. Finally, the whole period cumulative 

abnormal return (-10, +10) is close to zero. 

• Consideration: The average 3-day cumulative abnormal return of the 

consideration state is 2.68% and significant, and the whole-period cumulative 

abnormal return is still positive (2.38%). This finding is in contrast to the results 

for the possible state discussed above. According to Clements and Si (2011), a 

project in the consideration state has on average a higher probability of 

ultimately being completed than one in the possible state. The higher survival 

rate is likely to give investors greater confidence in the ultimate success of firms 

with a project classified as “under consideration”. From financial theory, the 

value of a firm changes as the stock market receives general or firm-specific 
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information that changes expectations about future cash flows. Thus, the 

substantial cumulative abnormal returns for firms with projects in the 

consideration state could reflect a perception of reduced risk.    

• Committed: In contrast to the possible and consideration states, when projects 

move into the committed state, the stock market does not have an apparent 

reaction around the announcement period. The pre-event period (-10,-1), 

however, is associated with a significant positive cumulative abnormal return of 

2.00%, which indicates that somehow the information has already leaked before 

the disclosure of the announcement. This pre-event cumulative abnormal return 

is the largest one among the five states. 

• Construction and completed: As firm value increases with a firmer expectation 

of higher future cash flow, the stock market should react more positively when 

investment opportunities become more certain. Consistent with this expectation, 

the three-day cumulative returns around announcements that projects have 

moved to the construction and completed states are the highest (or equal highest) 

across all states.5 

Figure 4.5 gives the distribution of the cumulative abnormal returns for all states. 

As can be seen, the distribution in Panels A and B seems to be not too far from 

symmetric, but in all for cases there is substantial dispersion. By multiplying the 

abnormal return by the corresponding firm’s market capitalisation, the dollar value of 

wealth creation for shareholders can be obtained. Figure 4.6 plots this wealth created 

in the three-day event window. As can be seen from Panel A, more than 50% of 

announcements generate wealth, and the total is approximately $23 billion. Nearly 

one-half of this stems from projects that enter the construction phase (Panel E). Table 

4.10 summarises wealth creation on the event day and over short and long run 

horizons. There are three noteworthy features: First, column 6 of Panels A and B 

shows that wealth created in the short term is substantially larger than that on the 

5 To examine the robustness of the findings, I investigate alternatives for the computation of abnormal 
returns. First, I employ market-adjusted returns, it mtR R .−  Table 4.8 reports the results which are 
broadly consistent with the findings in Table 4.7. Interestingly, in the pre-event and entire event 
window, most mean returns become significant, which implies possible information leakage and the 
substantial wealth creation. Second, I extend the estimation window from 110 trading days to 240 
trading days, [-250,-10], to calculate the abnormal returns. The results are reported in Table 4.9. 
Compared with Table 4.7, the abnormal returns are now larger and more significant. It is to be noted 
that the post-event average cumulative abnormal return of the possible state is -3.04%, compared with -
2.75% in Table 4.7, which further confirms the existence of the price reversal for projects in this state. 
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event day; presumably, the reason is that the three-day event window tends to avoid 

issues of late announcements and information leakage. Second, Panels B and C show 

(again) that projects entering the construction phase create the most value. Third, over 

long term, most of the short-term value generated disappears except for the 

construction state.  

TABLE 4.8 
DAILY AND CUMULATIVE ABNORMAL RETURNS:  

MARKET-ADJUSTED RETURNS  
(Percent)  

  State 

 
(1) 

Total 
(N=301) 

(2) 

Possible 
(N=45) 

(3) 

Consideration 
(N=84) 

(4) 

Committed 
(N=66) 

(5) 

Construction 
(N=49) 

(6) 

Completed 
(N=57) 

(7) 
Day relative to 
announcement  A. Daily abnormal return 

-5  0.21 (0.23)  1.17 (0.65) 0.21 (0.47) -0.27 (0.50) 0.09 (0.34) 0.13 (0.60) 
-4 0.05 (0.21) -0.10 (0.53) 0.45 (0.51) 0.59 (0.37) -0.38 (0.35) -0.67 (0.44) 
-3   0.42 (0.21)  1.15 (0.56) 0.87 (0.52) 0.52 (0.36) -0.10 (0.40) -0.50 (0.40) 
-2  0.17 (0.20)  0.68 (0.66) 0.00 (0.40) 0.13 (0.42) 0.37 (0.41) -0.12 (0.36) 
-1  0.41 (0.23)  0.32 (0.60) -0.01 (0.39) 0.39 (0.52) 1.21 (0.57) 0.45 (0.58) 
 0  1.75 (0.35)  2.44 (1.07) 2.51 (0.79) 0.82 (0.53) 0.82 (0.72) 1.98 (0.73) 
+1  0.53 (0.24) -0.70 (0.60) 0.54 (0.49) 0.50 (0.48) 0.96 (0.55) 1.18 (0.60) 
+2  0.20 (0.24)  0.47 (0.60) 0.43 (0.66) -0.04 (0.40) 0.06 (0.31) 0.04 (0.36) 
+3 0.05 (0.22) 0.07 (0.56) -0.22 (0.59) 0.22 (0.35) 0.35 (0.45) 0.00 (0.36) 
+4 -0.28 (0.21) -0.83 (0.54) -0.02 (0.53) -0.03 (0.36) -0.14 (0.34) -0.62 (0.42) 
+5 -0.15 (0.20) -0.35 (0.48) -0.36 (0.45) -0.33 (0.34) -0.02 (0.39) 0.38 (0.49) 

Event window B. Cumulative abnormal return 
(-1,+1) 2.71 (0.41) 2.29 (1.10) 3.02 (0.83) 1.61 (0.86) 2.98 (0.88) 3.61 (0.96) 
(-10,-1) 1.42 (0.54) 2.45 (1.48) 1.19 (1.10)  2.09 (1.00) 1.03 (1.19) 0.50 (1.40) 
(+1,+10) 0.85 (0.61) -1.52 (1.49)  2.85 (1.49) 0.62 (1.04) 0.78 (1.33) 0.09 (1.22) 
(-10,+10)  4.01 (0.84) 3.39 (1.75) 6.77 (2.00)   3.60 (1.51) 2.63 (1.77)  2.11 (1.93) 

 Note: Standard errors are shown in parentheses.  
 

4.3.3 Differences between States 

According to the results analysed above, the abnormal returns and cumulative 

abnormal returns of different states are distinct. However, are they statistically 

different and, if so, why? This sub-section analyses this issue.  

Panel C of Table 4.7 employs the information of Panels A and B to obtain the 

mean return differences across the five states. These differences are presented in the 

form of three skew-symmetric matrices. For example, Part (i) of the panel refers to 

event day returns and compares the mean returns associated with the state indicated 

by the row label and the state indicated by the column. Taking the entry -0.08% in the 
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possible row and consideration column, this is the difference between the event-day 

abnormal return for the possible state, 2.44%, from the sixth entry of column 3 of 

Panel A of the table, and the corresponding entry for the consideration state 2.52%, 

from column 4 of the same row. As this -0.08% difference has a standard error of 

1.34%, it is not significantly less than zero, which means that the impact of 

announcements of project moving into the possible state is not significantly weaker 

than that of the consideration state. The other elements of Panel C are similarly 

interpreted and one-tailed t-tests can be used to test the hypothesis that these 

differences are greater or less than zero.  

TABLE 4.9 
DAILY AND CUMULATIVE ABNORMAL RETURNS:  

240-DAY ESTIMATION WINDOW 
(Percent) 

  State 

 
(1) 

Total 
(N=301) 

(2) 

Possible 
(N=45) 

(3) 

Consideratio
n 

(N=84) 
(4) 

Committed 
(N=66) 

(5) 

Constructio
n 

(N=49) 
(6) 

Completed 
(N=57) 

(7) 

Day relative to 
announcement A. Daily abnormal return 

-5  0.03 (0.24)  0.78 (0.75) -0.14 (0.50) -0.29 (0.50) 0.01 (0.36) 0.16 (0.58) 
-4 -0.08 (0.21) 0.12 (0.53) 0.03 (0.52) 0.48 (0.33) -0.43 (0.35) -0.73 (0.43) 
-3   0.15 (0.20) 0.62 (0.55) 0.16 (0.49) 0.43 (0.38) -0.10 (0.40) -0.28 (0.38) 
-2  0.11 (0.21)  0.51 (0.76) -0.15 (0.45) 0.35 (0.41) 0.06 (0.40) -0.03 (0.33) 
-1  0.39 (0.23)  0.35 (0.52) -0.15 (0.45) 0.43 (0.51) 1.19 (0.61) 0.47 (0.55) 
 0  1.68 (0.35)  2.84 (1.23) 2.07 (0.73) 0.79 (0.58) 1.01 (0.74) 1.97 (0.76) 
+1  0.36 (0.24) -0.87 (0.66) 0.57 (0.48) -0.06 (0.35) 0.77 (0.55) 0.98 (0.63) 
+2  -0.09 (0.24)  -0.27 (0.61) -0.10 (0.66) -0.15 (0.41) -0.16 (0.30) 0.18 (0.35) 
+3 0.05 (0.22) 0.52 (0.57) -0.08 (0.61) 0.14 (0.35) -0.10 (0.39) -0.08 (0.34) 
+4 -0.50 (0.21) -1.40 (0.55) -0.49 (0.49) -0.02 (0.37) -0.11 (0.37) -0.81 (0.44) 
+5 -0.75 (0.20) -0.58 (0.53) -0.92 (0.47) -0.35 (0.34) 0.00 (0.37) 0.33 (0.50) 

Event window B. Cumulative abnormal return 
(-1,+1) 2.43 (0.44) 2.32 (1.31) 2.50 (0.87) 1.16 (0.95) 2.97 (0.86) 3.42 (0.96) 

(-10,-1) 0.37 (0.58) 1.57 (1.72) -1.16 (1.18)  1.84 (1.06) 0.44 (1.30) -0.02 (1.38) 
(+1,+10) -0.48 (0.65) -3.04 (1.41)  0.81 (1.70) -0.70 (0.96) -0.40 (1.39) -0.45 (1.26) 

(-10,+10) 1.57 (0.93) 1.36 (2.07) 1.72 (2.35)   1.94 (1.54) 1.04 (2.10)  1.51 (1.87) 
Note: Standard error is shown in parentheses.  

 

The key result for Part (i) of panel C is contained in the row for the committed 

state, row 3. As can be seen, all elements here are negative and significant except one. 

This means that announcing that a project enters into the committed state is less 

important than all others on the event day. Part (ii) shows that in broad outline, the 

above result carries over to the 3-day window. The differences between row 3 of Part 
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(i) and Part (ii) are (a) the mean difference between the committed state and the 

possible state becomes insignificant and (b) the difference between the committed 

state and the construction state becomes significant. No elements of Part (iii), which 

refers to the 21-day window, are significant. Thus, over the longer term, no state is 

statistically different from any other.  

TABLE 4.10 
VALUE OF RESOURCE PROJECTS: VARIOUS EVENT WINDOWS 

State 
 
 

(1) 

Number of 
events 

 
(2) 

Value of projects 
Mean 

 
(3) 

Median 
 

(4) 

Standard 
deviation 

(5) 

Total 
 

(6) 

Percent of 
project cost 

(7) 
A. Event day (0,0) 

Total 301 23 1 179 6,903 6 

Possible 45 52 1 327 2,375 5 

Consideration 84 10 1 87 905 2 

Committed 66 17 1 154 1,132 4 

Construction 49 24 0 194 1,152 4 

Completed 57 23 3 125 1,337 8 

B. 3-day window (-1, +1) 

Total 301 76 2 593 22,934 19 

Possible 45 24 1 425 1,066 2 

Consideration 84 36 1 259 3,018 7 

Committed 66 80 2 383 5,261 16 

Construction 49 210 7 1,282 10,290 32 

Completed 57 58 4 199 3,295 20 

C. Entire window (-10, +10) 

Total 301 25 1 971 7,694 7 

Possible 45 -148 -3 635 -6,553 -14 

Consideration 84 2 1 917 138 0.3 

Committed 66 -101 8 1,180 -6,567 -20 

Construction 49 238 -2 1,329 11,694 37 

Completed 57 -3 3 559 -155 -1 

Note: The units of entries in columns 3 to 6 are $m. 
 

The above results can be summarised as follows: 

• Around the announcement day, the impact of announcements that projects 

enter into the consideration and completed states outweighs that of projects 

entering the committed state. I suggest that the possible information leakage 
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of the committed state (which has the largest pre-event cumulative abnormal 

return among the five states) results in these significant differences.  

• Over the longer term, there is no significant effect of different states on 

stock-price reactions. 

 

FIGURE 4.5 
AVERAGE CUMULATIVE ABNORMAL RETURNS 

 

A.3-day (-1, +1) 

 
B. Pre-event 10-day (-10, -1) 

 
C. Post-event 10-day (+1,+10) 

 
D. 21-day (-10,+10) 

 
 

0

20

40

60

80

0

20

40

60

80

0

20

40

60

80

0

20

40

60

80

-10 -5 0 5 10 15 20 

Mean=2.35% 
No. 

Mean=0.25% 

Mean=-0.49% 

Mean=1.29% 

Return (%  



150 
FIGURE 4.6 

VALUE OF RESOURCE PROJECTS 
A. Total (N=301) 

 
B. Possible (N=45) 

 
C. Consideration (N=84) 

 
D. Committed (N=66) 

 
E. Construction (N=49) 

 
F. Completed (N=57) 
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4.4 THE ROLE OF FIRM AND PROJECT CHARACTERISTICS 

To enhance the understanding of the market reaction around project 

announcements, in this section I analyse the impact of the characteristics of firms and 

projects by considering: 

• The number of partners in the project. I differentiate projects operated as a 

joint venture and those that are not. A large body of research on capital 

investment suggests that the stock market reactions to joint venture projects 

are different to those for non-joint venture projects.6 

• The industry. I consider the industry to which a project will belong when 

completed.  

• Investment opportunities. Previous studies, such as Chung et al., (1998), have 

documented that the stock market reaction to capital investment decisions 

depends largely on the market’s assessment about the quality of the firm’s 

investment opportunities. 7 Following these studies, I shall use Tobin’s q, 

defined as it it it itq =(E +L )/A ,  where for firm i at the time t, itE  and itL are the 

market value of equity and the book value of current liabilities, respectively, 

and itA is the book value of total assets.8 I distinguish between firms with 

low and high q values. 

• Free cash flow. According to Jensen (1986), free cash flow plays a critical 

role in explaining the market reaction to capital investment announcements. 

This theory states that firms with a high-free-cash-flow tend to finance non-

valuable investment projects rather than pay it out to shareholders, while 

firms with a low-free-cash-flow are more likely to seek new external 

financing for capital investment projects. Due to the corresponding 

monitoring brought about by the new external financing, the corporate 

governance of these firms is likely to be more transparent, enhancing the 

firms’ performance. Thus, firms with low (high)-free-cash-flow levels are 

more likely to experience positive (negative) market reactions after capital 

6 For example, McConnell and Nantell (1985), Keown et al. (2005) and Burton et al. (1999).  
7 See Chung et al. (1998), Blose and Shieh (1997) and Chen et al. (2002). 
8 Denis (1994), Chung and Pruitt (1994), Chen et al. (2000) and Del Brio et al. (2003) show that qit 

defined in this way explains more than 96% of the variability of Tobin’s q. The qit is measured at the 
end of the fiscal year prior to the announcement. 
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investment announcements.9 Following Lehn and Poulsen (1989), Lang and 

Litzenberger (1989), Szewcyzk et al. (1996) and Chen et al. (2009), I 

measure free cash flow as a proportion of assets (F) and define high (low) 

cash flow firms as those with F above (below) the median.  
To implement the above ideas, I estimate the equation

i 1 2 i 3 i 4 i 5 i iCAR M JV Q F ,= β +β +β +β +β + ε where iCAR  represents the cumulative 

abnormal return for announcement i, and iM , iJV , iQ and iF  are dummy variables 

referring to the resource industry, a joint venture, a high value of Tobin’s q and a high 

free cash flow, respectively, while iε  is a disturbance term. The intercept 1β  measures 

expected returns for the base case when the four dummies are zero, that is, for the 

projects in the energy industry, not a JV, with a low q value and a low free cash flow. 

Panel A of Table 4.11 reports the results around the announcement day when 

the event window is (-1, +1). The analysis starts by excluding all firm and project 

characteristics and only includes an intercept in the equation. The estimate of this 

intercept is given as the first element of column 1 of the table, 2.35%. This is the 

mean return that was previously reported in Section 4.3. The second element in this 

column is the mean three-day cumulative abnormal return for energy projects, which 

is 1.51% and significant. The next element in the same row is the difference between 

the mean return for mining and that for the energy industry, 1.19%. As this is 

significant greater than zero under a one-tailed t-test, mining projects might yield 

higher abnormal returns than do energy projects. Similarly, the returns for projects 

that are not JVs and whose owner has a low free cash flow are significantly higher 

than those not in this category. Tobin’s q is not significant. Panels B and C of the 

table redo the analysis for before and after the event day. The only significant effect is 

for JV projects during the post-event period. In Panel D, I use the 21-day returns and 

find no significant impact of firm and project characteristics.  

Next, to analyse the impact of firm and project size, I estimate

i 1 2 i 3 i iCAR log C log Mkt ,= λ + λ + λ + ε where for announcement i, ilog C  is the 

logarithm of the project cost, ilog Mkt  is the logarithm of market capitalisation of the 

9 This hypothesis has been completely or partly verified by Vogt (1997) and Del Brio et al.(2003) using 
U.S. and Spanish data, while Chen et al. (1997, 2000) do not find significant effects with Singaporean 
data.  
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corresponding firm in the month before the announcement and iε  is a disturbance 

term. Using the 3-day cumulative abnormal returns, Table 4.12 contains the results. 

As can be seen, returns rise with project size and fall with firm size. Interestingly, as 

the coefficients of these two variables sum to approximately zero, an increase in 

project size accompanied by an proportional rise in the size of the firm leaves returns 

more or less unchanged. This implies that these two effects upset each other so that a 

ratio formulation is appropriate, as in the third equation of each panel of this table. 

The coefficient of this ratio is significant in three out of six cases and is of the order of 

one half; the exception is for announcements that projects have been completed, 

where the coefficient about 2. Thus, in most cases the elasticity of the stock price with 

respect to project cost is about 0.5, while the firm size elasticity is -0.5.10 

The results of this section can be summarised as follows: First, some 

firm/project characteristics are important determinants of the stock market reaction. 

Announcements of mining projects, as opposed to energy, tend to generate higher 

returns, while those pertaining to projects that are joint ventures and firms with high 

free cash flow are lower. Second, the market reaction also increases with project size 

and decreases with firm size. Relative project size (that is, the ratio of project 

size/firm size) drives excess returns with an elasticity of about 0.5. 

4.5 SUMMARY AND CONCLUSION 

Many large investment projects pass a number of preliminary tests before 

obtaining the final go-ahead decision by the company. But information on these 

preliminary tests is usually internal to the company and not made public. By contrast, 

resource companies (mining and energy) release this information with their projects 

classified as “possible”, “under consideration”, “committed”, “under construction”, 

“completed” or “deleted”. As projects move from one stage to another, they can be 

thought of as flowing down the “investment pipeline”.  

10 I also added dummy variables for each state and found that the results of Table 4.12 are mainly 
unaffected.  
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TABLE 4.11 
CUMULATIVE ABNORMAL RETURNS, FIRM AND PROJECT 

CHARACTERISTICS 
i 1 2 i 3 i 4 i 5 i iCAR M JV Q F= β +β +β +β +β + ε  

 

Notes: 1. Standard errors are shown in parentheses. 
  2. The mean of three dummies used here are: mining industry 0.88, joint venture 0.29 and 

Tobin’s q 2.36 and the median of free cash flow level is -0.6 
 
 
Using information from Deloitte Access Economics’ Investment Monitor to 

identify more than 300 announcements by Australian resource companies on changes 

in the location of their projects in the investment pipeline, I studied the value imputed 

to the release of this information by the capital market. I found substantial market 

reactions with abnormal returns that are both statistically and economically significant. 

For example, the average three-day cumulative abnormal return is 2.35%. This 

translates into approximately $23b of wealth created for shareholders, which is about 

Intercept 
(1) 

Mining  
industry 

(2) 

Joint  
venture 

(3) 

High  
Tobin’s q 

(4) 

High free  
cash flow 

(5) 

A. 3-day window (-1,+1) 

2.35 (0.40) - - - - 
1.51 (0.49) 1.19 (0.86) - - - 
2.62 (0.49)  -0.95 (0.87) - - 
2.92 (1.03)   -0.62 (1.19) - 
3.08 (0.72)    -1.72 (0.81) 

B. Pre-event window (-10,-1) 

0.25 (0.55) - - - - 
0.91 (0.67) -0.94 (1.21) - - - 
0.01(0.69)  0.84 (1.22) - - 
1.48 (1.42)   -1.25 (1.65) - 
0.08(0.91)    0.43 (1.16) 

C. Post-event window (+1,+10) 

-0.49 (0.63) - - - - 
0.39 (0.91) -1.26 (1.37) - - - 
-1.22 (0.73)  2.51 (1.38) - - 
-0.42 (1.96)   0.01 (1.87) - 
-0.64 (1.03)    0.07 (1.29) 

D. Entire window (-10,+10) 

1.29 (0.89) - - - - 
2.08 (1.33) -1.22 (1.94) - - - 
0.69 (1.07)  2.09 (1.95) - - 
2.74 (2.51)   -1.42 (2.64) - 
1.65 (1.47)    -0.86 (1.83) 
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20% of the cost of the projects. The market seems to discount announcements that 

projects are in the early stages of the pipeline (the “possible” and “under consideration” 

stages); later stages are more valuable. I also analysed the underlying economic 

factors that drive market responses to the announcements. The number of partners in 

the project (whether or not it is a joint venture), its industry (mining versus energy), 

and the free cash flow of the firm involved were found to be significant determinants. 

Additionally, higher returns were associated with a smaller firm size and larger 

project size.   

TABLE 4.12 
CUMULATIVE ABNORMAL RETURNS, 

PROJECT COST AND MARKET CAPITALISATION 
i 1 2 i 3 i iCAR log C log Mkt ,= λ + λ + λ + ε  

Intercept 
 

(1) 

Log of 
project cost 

(2) 

Log of market 
capitalization 

(3) 

F-test 

2 3λ = −λ  
(4) 

Log ratio  
project size/capitalization 

(5) 

A. Total (N=301) 
2.35 (0.40) - - - - 
1.97 (1.47) 0.80 (0.31) -0.61 (0.18) 0.51 - 
2.96 (0.42) - - - 0.63 (0.18) 

B. Possible (N=45) 
1.92 (1.04) - - - - 
-8.68 (3.77) 2.08 (1.48) -0.22 (0.36) 8.53 - 
1.95 (1.03) - - - 0.43 (0.39) 

C. Consideration (N=84) 
2.68 (0.81) - - - - 
4.15 (2.92) 0.42 (0.67) -0.68 (0.37) 0.23 - 
2.79 (0.80) - - - 0.66 (0.37) 

D. Committed (N=66) 
1.07 (0.82) - - - - 
0.14 (2.80) 0.97 (0.78) -0.60 (0.45) 0.44 - 
1.99 (1.11) - - - 0.55 (0.44) 

E. Construction (N=49) 
2.68 (0.82) - - - - 
3.59 (3.26) 0.45 (0.65) -0.49 (0.45) 0.09 - 
3.43 (1.06) - - - 0.48 (0.43) 

F. Completed (N=57) 
3.38 (0.94) - - - - 
5.27 (3.58) 2.27 (1.02) -2.00 (0.58) 0.14 - 
6.53 (1.26) - - - 1.96 (0.57) 

Notes: 1. 3-day cumulative abnormal returns are used here. 
            2. Standard errors are shown in parentheses. 
            3. The number of observations is indicated by N. 
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This research is ongoing and there are several possible extensions including: 

• Some companies have multiple projects, while some projects involve 

multiple announcements. Are there any fixed effects that capture the idea that 

some companies are better project managers than others, for example? 

• When moving down the investment pipeline, some projects skip states. Are 

there any special characteristics of these projects? 

• Some projects experience large cost escalations over their lives. What role 

does this play on returns? 

• How does the market react to projects that are deleted from the Investment 

Monitor’s list? Relatedly, do these projects fail for all time, or just get 

“shelved” to be resurrected when the next boom comes around? 
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APPENDIX 
A4.1 THE DATA 

This chapter analyses the movement of resource projects in the investment 

pipeline.  There are five main states in the pipeline, which are “possible”, “under 

consideration”, “committed”, “under construction” and “completed”. A project 

moving from one state to the next is considered as an event. The relevant 

announcements of the development of resource projects are collected from 

the DatAnalysis database and between 2001 and 2010. Table A4.1 contains the 301 

announcements of projects moving to the next states, which are possible (enter 

stage=1), under consideration (enter state=2), committed (enter state=3), under 

construction (enter state=4) and completed (enter state=5). 
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TABLE A4.1 
EVENT DESCRIPTIONS 

No. Quarter Record 
No. Company Cost 

($M) 
Enter 
state ASX Date  No. Quarter Record 

No. Company Cost 
($M) 

Enter 
state ASX Date 

1 08Q4 83 St Barbara Mines 110 5 23/10/2008  32 03Q4 1979 Santos 480 3 15/10/2003 
2 01Q2 154 Rio Tinto 425 3 01/06/2001  33 05Q1 1979 Santos 480 5 30/03/2005 
3 02Q4 183 BHP Billiton 274 4 17/05/2002  34 05Q4 1990 Rio Tinto 1,030 2 08/12/2005 
4 04Q3 192 Ballarat Goldfields 65 3 15/09/2004  35 05Q2 2070 Woodside 2,000 3 10/06/2005 
5 05Q4 192 Ballarat Goldfields 65 4 05/04/2005  36 05Q3 2070 Woodside 2,000 4 28/07/2005 
6 01Q4 301 Woodside 205 5 27/12/2001  37 08Q4 2070 Woodside 2,425 5 01/09/2008 
7 03Q4 312 LionOre Australia 28 4 05/08/2003  38 01Q1 2072 Mincor Resources 38 5 07/03/2001 
8 03Q4 362 Straits Resources 23 3 03/11/2003  39 01Q2 2090 Energy Equity 100 3 02/01/2001 
9 05Q2 379 Monto Minerals 40 3 20/06/2005  40 04Q3 2090 Energy Developments  150 4 02/07/2004 

10 06Q4 379 Monto Minerals 50 4 22/08/2006  41 07Q3 2107 Copperco Ltd 80 5 02/05/2007 
11 07Q4 379 Monto Minerals 57 5 18/10/2007  42 01Q2 2111 Woodside 110 5 18/05/2001 
12 04Q2 496 Woodside 1,600 5 02/07/2004  43 04Q1 2301 Woodside 1,480 3 19/03/2004 
13 02Q4 521 Origin Energy 450 4 13/12/2002  44 06Q3 2301 Woodside 1,480 5 24/07/2006 
14 06Q1 590 Newmont 2,000 3 28/02/2006  45 01Q4 2471 Gympie Gold 60 5 07/11/2001 
15 07Q3 644 Consolidated Broken 213 3 31/01/2007  46 03Q1 2475 Kagara Zinc 43 5 24/02/2003 
16 04Q3 850 Felix Resources 68 3 27/08/2004  47 02Q1 3694 Bemax Resources 158 3 07/02/2002 
17 05Q3 881 Compass Resources 245 4 19/09/2005  48 05Q1 3694 Bemax Resources 147 4 01/02/2005 
18 08Q4 881 Compass Resources 350 5 24/09/2008  49 06Q2 3694 Bemax Resources 176 5 02/11/2005 
19 02Q1 1092 BHP Billiton 350 3 03/04/2002  50 01Q2 3701 Dalrymple Resources 71 2 05/06/2001 
20 01Q4 1303 LionOre Australia 42 5 28/11/2001  51 02Q4 3701 Dalrymple Resources 62 5 20/11/2002 
21 02Q2 1419 Newcrest Mining 286 5 19/04/2002  52 02Q2 3734 Basin Minerals 138 2 27/05/2002 
22 03Q3 1539 Portman Ltd 30 3 30/09/2003  53 04Q2 3734 Iluka Resources 270 3 23/06/2004 
23 05Q3 1554 Anzon Petroleum 250 4 14/07/2005  54 05Q1 3734 Iluka Resources 270 4 13/01/2005 
24 06Q4 1554 Anzon Petroleum 304 5 18/12/2006  55 06Q4 3734 Iluka Resources 284 5 27/11/2006 
25 07Q4 1556 BHP Billiton 1,400 3 19/12/2007  56 01Q2 3835 Jubilee Mines 33 3 03/04/2001 
26 07Q4 1556 Santos 1,400 3 19/12/2007  57 01Q4 3835 Jubilee Mines 33 4 22/10/2001 
27 06Q4 1652 Summit Resources 400 2 22/08/2006  58 03Q2 3835 Jubilee Mines 33 5 17/06/2003 
28 01Q3 1698 Striker Resources 20 4 29/06/2001  59 02Q3 3847 Sons of Gwalia 35 5 24/04/2002 
29 01Q1 1797 Pacmin Mining 43 5 13/11/2000  60 05Q2 3888 Rio Tinto 374 3 28/04/2005 
30 05Q2 1875 NuStar Mining  60 5 1/06/2005  61 03Q2 3910 Galilee Energy 25 5 28/04/2003 
31 06Q1 1896 Hillgrove Resources 70 2 28/03/2006  62 02Q3 3935 Santos 50 5 27/09/2002 

(continued on next page) 
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Table A4.1 (Continued) 
EVENT DESCRIPTIONS 

No. Quarter Record 
No. Company Cost 

($M) 
Enter 
state ASX Date  No. Quarter Record 

No. Company Cost 
($M) 

Enter 
state ASX Date 

63 01Q2 3981 Austral Coal 106 3 10/05/2001  94 02Q3 4542 MIM Holdings Ltd 15 2 24/07/2002 
64 04Q3 3981 Austral Coal 160 5 24/09/2004  95 05Q3 4548 ROC Oil 227 4 14/03/2005 
65 07Q3 3999 AED Oil 71 5 08/10/2007  96 06Q2 4548 ROC Oil 285 5 01/05/2006 
66 02Q4 4000 Pacific Hydro 270 3 18/10/2002  97 01Q3 4571 Mosaic Oil 125 2 12/07/2001 
67 04Q3 4000 Pacific Hydro 270 4 07/07/2004  98 01Q4 4582 EnviroMission 700 1 14/11/2001 
68 03Q1 4003 Sally Malay Mining 50 3 20/03/2003  99 02Q3 4582 EnviroMission 700 6 26/04/2002 
69 04Q3 4003 Sally Malay Mining 50 5 18/08/2004  100 01Q4 4644 Contact Energy 164 2 08/10/2001 
70 01Q4 4062 Magnetic Minerals 60 2 02/10/2001  101 05Q1 4760 Centennial Coal 219 5 24/01/2005 
71 03Q3 4081 Gunson Resources 60 2 16/09/2003  102 01Q4 4776 Rio Tinto 124 1 21/12/2001 
72 01Q1 4222 BHP Billiton 130 3 09/02/2001  103 02Q3 4776 Rio Tinto 124 2 01/06/2002 
73 01Q3 4229 AGL Ltd 120 3 28/02/2001  104 04Q2 4776 Rio Tinto 124 5 19/04/2004 
74 02Q4 4266 Macarthur Coal 58 3 06/12/2002  105 02Q1 4793 EnviroMission 670 1 21/03/2002 
75 01Q2 4285 Bendigo Mining 50 2 05/04/2001  106 05Q1 4793 EnviroMission 1,000 2 25/01/2005 
76 01Q2 4324 Auspine 90 1 10/05/2001  107 02Q1 4930 Macarthur Coal 200 1 11/03/2002 
77 01Q2 4331 Tap Oil 20 2 16/02/2001  108 03Q3 4930 Macarthur Coal 200 6 15/08/2003 
78 02Q2 4331 Tap Oil 20 5 19/06/2002  109 02Q1 4931 BHP Billiton 28 4 30/01/2002 
79 01Q2 4351 Woodside 130 3 15/05/2001  110 03Q3 5172 Dominion Mining 9 3 29/07/2003 
80 01Q2 4381 Heron Resources 1,400 2 28/05/2001  111 05Q1 5172 Dominion Mining 33 5 02/03/2005 
81 01Q2 4388 Platinum Australia 106 1 04/04/2001  112 02Q3 5488 AlintaGas 1,000 2 03/07/2002 
82 01Q4 4402 BHP Billiton 250 4 03/12/2001  113 03Q2 5488 AlintaGas 1,000 3 03/07/2003 
83 01Q4 4408 Iluka Resources 20 4 02/07/2001  114 03Q4 5488 AlintaGas 1,000 4 10/09/2003 
84 01Q3 4416 Woodside 700 2 16/07/2001  115 03Q3 5511 Universal Resources 32 2 31/07/2003 
85 04Q2 4416 Woodside 1,100 3 20/05/2004  116 02Q3 5605 Sydney Gas 25 2 26/07/2002 
86 07Q3 4416 Woodside 1,100 5 17/09/2007  117 03Q2 5605 Sydney Gas 100 4 12/05/2003 
87 01Q3 4444 Tectonic Resources 40 1 26/03/2001  118 02Q4 5787 Westonia Mines NL 46 1 17/12/2002 
88 01Q3 4467 Macarthur Coal 8 1 03/08/2001  119 05Q4 5796 Aztec Resources 108 3 08/12/2005 
89 01Q3 4475 Pacific Hydro 100 1 10/08/2001  120 06Q2 5796 Aztec Resources 125 4 24/04/2006 
90 02Q1 4475 Pacific Hydro 100 3 16/10/2001  121 04Q2 6046 Dioro Exploration 27 4 31/03/2004 
91 02Q4 4475 Pacific Hydro 100 4 30/09/2002  122 04Q1 6308 Mount Gibson Iron  50 5 27/01/2004 
92 03Q3 4475 Pacific Hydro 100 5 28/07/2003  123 03Q3 6344 Western Areas  70 1 22/08/2003 
93 01Q3 4520 Sydney Gas 110 1 23/08/2001  124 03Q4 6344 Western Areas  70 2 11/12/2003 

(continued on next page) 
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No. Company Cost 
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state ASX Date 

125 04Q4 6344 Western Areas  45 3 14/12/2004  156 04Q4 7291 Macarthur Coal 50 1 18/11/2004 
126 06Q4 6344 Western Areas  45 5 26/10/2006  157 04Q4 7303 Relode 17 2 23/11/2004 
127 03Q3 6348 Pacific Hydro 90 3 14/08/2003  158 05Q1 7346 Iluka Resources 43 3 13/12/2004 
128 05Q4 6357 Midwest Corp 1,000 2 18/10/2005  159 05Q1 7358 Kimberley Diamond  36 3 24/11/2004 
129 03Q3 6387 Pilbara Mines 35 2 15/04/2003  160 06Q2 7358 Kimberley Diamond  48 5 20/04/2006 
130 03Q3 6397 Perseverence Corp 100 2 01/09/2003  161 05Q1 7364 Jabiru Metals Ltd 41 3 03/02/2005 
131 05Q2 6397 Perseverence Corp 99 5 21/03/2005  162 07Q4 7364 Jabiru Metals Ltd 69 5 01/05/2007 
132 03Q3 6406 MacMahon holdings 195 3 09/09/2003  163 05Q1 7366 GTN Resources Ltd 15 2 17/01/2005 
133 03Q4 6435 Rio Tinto 270 4 04/12/2003  164 05Q1 7381 Havilah Resources 200 2 15/02/2005 
134 03Q4 6471 Straits Resources 130 1 19/08/2003  165 05Q1 7393 Hibernia Gold 622 1 27/01/2005 
135 03Q4 6493 Rio Tinto 142 2 10/12/2003  166 08Q1 7393 Moly Mines Ltd 1,100 3 30/01/2008 
136 04Q1 6517 Santos 170 3 07/01/2004  167 08Q3 7393 Moly Mines Ltd 1,100 4 08/07/2008 
137 04Q3 6518 Oxiana 350 2 26/08/2004  168 05Q1 7449 Gindalbie Gold 700 1 10/02/2005 
138 06Q3 6518 Oxiana 775 4 25/08/2006  169 05Q2 7449 Gindalbie Gold 700 2 11/05/2005 
139 08Q4 6518 Oxiana 1,080 5 16/09/2008  170 08Q2 7449 Gindalbie Gold 1,700 3 08/04/2008 
140 04Q1 6636 Straits Resources 15 2 27/02/2004  171 09Q4 7449 Gindalbie Gold 1,800 4 30/10/2009 
141 06Q3 6636 Straits Resources 30 4 30/06/2006  172 05Q1 7458 Reed Resources Ltd 256 1 16/02/2005 
142 04Q1 6660 Helix Resources 25 1 04/03/2004  173 06Q1 7458 Reed Resources Ltd 256 2 09/02/2006 
143 04Q1 6672 AlintaGas 200 3 09/03/2004  174 07Q1 7467 AGL Ltd 263 4 15/12/2006 
144 04Q3 6672 AlintaGas 200 4 01/09/2004  175 09Q1 7467 AGL Ltd 263 5 31/03/2009 
145 04Q1 6692 Alkane Exploration 23 1 11/12/2003  176 05Q1 7468 BHP Billiton 735 3 25/10/2004 
146 05Q1 6724 Excel Coal 280 4 18/01/2005  177 09Q1 7469 BHP Billiton 7,365 4 25/11/2008 
147 04Q4 6903 Portman Ltd 40 3 18/10/2004  178 05Q1 7494 Woodside 1,500 2 23/02/2005 
148 04Q2 7054 AWE 200 2 24/06/2004  179 08Q4 7494 Woodside 1,600 5 03/10/2008 
149 06Q1 7054 AWE 200 5 01/02/2006  180 07Q3 7526 Felix Resources 150 3 07/09/2007 
150 04Q3 7138 Bluestone Tin 43 4 06/09/2004  181 08Q1 7526 Felix Resources 350 4 02/01/2008 
151 04Q3 7147 Jubilee Mines 130 2 1/07/2004  182 05Q2 7540 Murchison Metals 24 2 01/04/2005 
152 04Q3 7153 BMA Gold 20 1 17/09/2004  183 06Q3 7540 Murchison Metals 41 5 21/09/2006 
153 04Q4 7153 BMA Gold 12 2 17/12/2004  184 05Q2 7580 Terra Gold 25 2 04/05/2005 
154 05Q1 7153 BMA Gold 22 4 14/03/2005  185 05Q2 7696 LionOre Australia 20 4 22/04/2005 
155 05Q4 7153 BMA Gold 22 5 22/12/2005  186 05Q2 7708 Origin Energy 870 1 18/03/2005 

(continued on next page) 
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187 06Q1 7708 Origin Energy 870 2 25/11/2005  218 06Q2 8356 Murchison Metals 1,077 1 24/04/2006 
188 05Q2 7735 Newcrest Mining 114 3 30/06/2005  219 06Q4 8356 Murchison Metals 1,760 2 03/11/2006 
189 05Q2 7736 Aquila Resources 1,000 1 07/06/2005  220 06Q2 8360 Consolidated Broken 5 3 23/05/2006 
190 05Q3 7736 Aquila Resources 1,000 2 20/07/2005  221 06Q3 8666 Avoca Resources Ltd 91 2 24/08/2006 
191 05Q2 7820 Midwest Corp 500 1 17/06/2005  222 07Q1 8666 Avoca Resources Ltd 91 4 19/02/2007 
192 05Q3 7909 Aurox Resources 290 2 27/04/2005  223 07Q3 8666 Avoca Resources Ltd 91 5 02/08/2007 
193 05Q3 7933 Macarthur Coal 300 1 28/07/2005  224 06Q4 8724 Nexus Energy 175 2 14/12/2006 
194 05Q3 7949 Woodside 4,000 1 08/08/2005  225 07Q3 8724 Nexus Energy 190 3 04/09/2007 
195 07Q4 7949 Woodside 11,200 4 12/10/2007  226 09Q4 8724 Nexus Energy 315 5 15/10/2009 
196 05Q4 8046 Rio Tinto 700 4 19/10/2005  227 06Q3 8732 AGL Ltd 230 3 18/09/2006 
197 05Q4 8048 BHP Billiton 1,700 2 20/10/2005  228 06Q3 8746 Exco Resources 42 2 23/08/2006 
198 07Q3 8051 BHP Billiton 2,200 3 23/03/2007  229 06Q4 8782 Aviva Corp Ltd 600 1 03/10/2006 
199 05Q4 8065 AGL Ltd 350 2 27/10/2005  230 06Q4 8825 Heron Resources 174 2 17/10/2006 
200 05Q4 8091 AGL Ltd 200 1 15/11/2005  231 06Q4 8832 Resource Pacific 75 4 08/12/2006 
201 05Q4 8107 Woodside 814 3 24/11/2005  232 06Q4 8834 Centennial Coal 450 2 28/11/2006 
202 07Q4 8107 Woodside 860 5 19/11/2007  233 06Q4 8840 Aquila Resources 66 4 10/11/2006 
203 06Q1 8126 Australian Zircon 47 4 01/03/2006  234 03Q4 8855 Energy Developments  210 1 20/10/2003 
204 07Q1 8126 Australian Zircon 66 5 03/04/2007  235 07Q3 8855 Energy Developments  320 5 15/06/2007 
205 05Q4 8133 Tectonic Resources 29 3 24/11/2005  236 06Q4 8860 Nexus Energy 1,090 2 26/10/2006 
206 05Q4 8135 Straits Resources 130 2 02/11/2005  237 06Q4 8875 Compass Resources 250 2 27/07/2006 
207 06Q1 8164 Resolute Mining 77 3 12/01/2006  238 06Q4 8877 Rio Tinto 190 2 30/11/2006 
208 06Q1 8176 LionOre Australia 92 2 19/01/2006  239 07Q2 8878 Citigold Corporation 150 5 20/04/2007 
209 06Q1 8247 Pepinnini Minerals 160 1 14/03/2006  240 06Q4 8888 Gindalbie Gold 88 2 19/12/2006 
210 06Q4 8247 Pepinnini Minerals 200 2 15/12/2006  241 08Q2 8888 Gindalbie Gold 117 3 05/05/2008 
211 06Q1 8252 Cape Lambert Iron Ore 350 2 14/03/2006  242 06Q4 8893 Zinifex Limited 500 2 18/12/2006 
212 06Q1 8253 Copper Strike Ltd 30 2 07/02/2006  243 06Q4 8894 Perilya 10 2 19/12/2006 
213 06Q1 8262 Precious Metals 120 2 24/03/2006  244 07Q4 8894 Perilya 35 5 27/11/2007 
214 07Q3 8262 Precious Metals 200 4 03/09/2007  245 06Q4 8897 Astron Ltd 125 2 15/12/2006 
215 06Q2 8266 Wedgetail Exploration 43 2 03/04/2006  246 08Q2 8898 Iluka Resources 420 3 21/05/2008 
216 06Q3 8266 Wedgetail Exploration  43 3 21/09/2006  247 08Q4 8898 Iluka Resources 420 4 17/11/2008 
217 06Q2 8350 AGL Ltd 200 1 25/05/2006  248 10Q1 8898 Iluka Resources 420 5 19/11/2009 

(continued on next page) 
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249 06Q4 8901 Bemax Resources 114 2 05/10/2006  276 07Q4 9448 Thor Mining PLC 46 3 25/10/2007 
250 06Q4 8904 Arafura Resources 100 2 23/11/2006  277 07Q3 9456 Santos 750 1 14/08/2007 
251 06Q4 8916 Compass Resources  85 4 19/09/2006  278 08Q2 9456 Santos 800 3 07/04/2008 
252 06Q4 8967 Mincor Resources 24 4 31/08/2006  279 07Q3 9466 Polaris Metals NL 250 2 22/08/2007 
253 08Q2 9058 Woodside 5,000 3 31/03/2008  280 09Q2 9570 Iluka Resources 220 4 10/11/2008 
254 07Q2 9120 Origin Energy 80 1 10/05/2007  281 10Q1 9570 Iluka Resources 220 5 13/10/2009 
255 07Q4 9120 Origin Energy 80 4 06/12/2007  282 07Q4 9582 Metals X Limited 1,700 2 12/04/2007 
256 09Q2 9120 Origin Energy 80 5 25/02/2009  283 07Q4 9609 Mincor Resources 23 4 07/11/2007 
257 07Q2 9122 AGL Ltd 166 1 11/05/2007  284 07Q4 9644 Energy Metals Limited 70 1 13/11/2007 
258 07Q4 9122 AGL Ltd 166 3 05/11/2007  285 07Q4 9678 Rio Tinto 1,158 2 17/12/2007 
259 07Q2 9127 Iluka Resources 280 2 21/06/2007  286 07Q4 9681 Sunshine Gas Limited 570 1 10/12/2007 
260 07Q2 9144 Origin Energy 780 3 12/06/2007  287 08Q1 9748 Queensland Gas 8,000 1 04/02/2008 
261 07Q2 9147 Mincor Resources 28 3 12/06/2007  288 08Q2 9771 Western Plains 720 2 08/04/2008 
262 08Q1 9147 Mincor Resources 28 5 23/01/2008  289 08Q2 9789 Alliance Resources 90 4 28/04/2008 
263 07Q2 9148 Anglogold Ashanti 1,000 1 01/06/2007  290 08Q3 9809 BHP Billiton 1,300 3 25/07/2008 
264 07Q3 9359 Santos 7,000 1 18/07/2007  291 08Q2 9819 Queensland Gas 750 1 27/05/2008 
265 09Q1 9359 Santos 7,700 2 31/03/2009  292 08Q2 9825 Aquila Resources 4,100 2 06/05/2008 
266 07Q3 9360 Queensland Gas 170 3 18/07/2007  293 08Q2 9828 Brockman Resources 112 2 16/04/2008 
267 07Q3 9423 Arrow Energy 1,000 2 07/03/2007  294 08Q3 9945 Rio Tinto 516 1 15/07/2008 
268 07Q3 9433 Aurox Resources 200 2 18/07/2007  295 08Q3 9963 Santos 800 1 21/08/2008 
269 07Q3 9434 Australasian Resources 2,760 1 26/09/2007  296 08Q3 9972 Sedgman Limited 79 3 28/08/2008 
270 08Q2 9434 Australasian Resources  2,600 2 18/06/2008  297 08Q3 9973 Origin Energy 9,600 1 08/09/2008 
271 07Q3 9437 Ferrowest Ltd 389 1 17/10/2007  298 08Q4 10015 Woodside 1,800 1 03/12/2008 
272 07Q3 9444 Western Areas  40 1 13/04/2007  299 08Q4 10018 Sedgman Limited 25 2 09/12/2008 
273 07Q3 9446 Jubilee Mines 90 4 06/09/2007  300 09Q1 10032 Catalpa Resources 92 1 14/01/2009 
274 07Q3 9447 D'Aguilar Gold Ltd 60 2 28/09/2007  301 09Q2 10040 Perseverence Corp 190 4 30/06/2009 
275 07Q3 9448 Thor Mining PLC 46 2 01/03/2007         

Note: This table listed all the events used in Chapter 4. Record no. is the tracking number used in the IM. The company column display resource companies ‘name. The 
project cost recorded by the IM is shown in the cost column. Enter state column indicates the state that projects move to, in which 1,2,3,4 and 5  refer to possible, under 
consideration, committed, under construction and completed states, respectively The announcement days are shown in the date column.  
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CHAPTER 5 
SUMMARY AND CONCLUSIONS 

As it is one of the largest commodity-exporting countries in the world, resource 

booms and busts play an important economic role in Australia. For example, the 

“Millennium Resources Boom” over the past decade has deeply affected Australia’s 

economic performance and material wellbeing. It has brought a number of economic 

benefits, including contributing to an increase in national income, creating more 

employment opportunities and generating a substantial amount of wealth for 

government and stakeholders in the resources sector and related areas. As shown in 

Figure 5.1, Australia avoided the GFC and performed well in comparison to other 

developed economies. This in part can be attributed to the large fixed investment 

made by the resources sector.  

Arguably, the Millennium Boom was larger in relative terms than even the Gold 

Rush of the 1850s and so is of an unprecedented scale. It is thus unsurprising that the 

Millennium Boom has been the subject of much economic analysis. This analysis has 

mainly investigated the following issues: the extent to which the expansion of the 

resources sector has appreciated the real exchange rate and thus hurt other sectors of 

the economy, such as manufacturing and tourism; the impact of the boom on 

employment and fixed capital investment, both now and in the future; and the 

appropriate policy responses to the boom in the form of new taxation arrangements, as 

well as conventional monetary and fiscal policies. This thesis takes a new approach by 

analysing the boom from a capital-market perspective that provides a new measure for 

the value of resources investment.  

A company’s stock price embodies investors’ expectation of its future earnings. 

In an efficient market, the stock price will, on average, reflect the company’s 

fundamental value; that is, the present value of its future earnings. As the market 

receives new information that might affect expectations of future earnings, the stock 

price of the company will change. In other words, in an efficient market stock prices 

reflect all publicly available information (Fama, 1970). The change in the stock price 

in response to new information signals investors’ re-evaluation of the company’s 

prospects. The stock market thus can be considered as a mechanism that processes 

information such that the future prospects of a company are appropriately priced. This 



166 
 

view of the workings of the stock market provides a practical way to value new 

resources investment. Thus, the change in the stock price at the time of the 

announcement of a new investment project is a measure of its value from a capital-

market perspective. To operationalize this idea, it is necessary to be precise about 

what is meant by the term “announcement” and its date, as well as what companies 

are likely to be affected. Also required is an asset pricing model that provides the 

“baseline” return of the affected stocks in order to isolate the impact of the 

announcement of the new information from other developments in the market that are 

taking place at the same time.  

FIGURE 5.1 
INTERNATIONAL COMPARISON OF REAL GDP 

(2005=100) 
 

 
Source: Reserve Bank of Australia, Real Gross Domestic Product-

I1, http://www.rba.gov.au/statistics/by-subject.html. 

 

Prior to commencing production, a resources project usually experiences a long 

and complex life history. As this process is sequential, it works like a pipeline, which 

can be referred to as the “resources investment pipeline”. The first stage of the 

pipeline is when someone has an initial idea, and then it proceeds through a series of 

stages, including government approvals, feasibility studies, securing financing, etc. 

and then, eventually, construction of the project gets underway. But it should be clear 

that much can go wrong as a project travels through the pipeline and at each stage 

there is a nontrivial chance of failure. By analysing the whole process, I have 
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investigated: (i) the stock market reaction at two key stages of the investment 

pipeline—government approvals and feasibility studies; and (ii) the market reaction to 

announcements that projects have moved to a subsequent stage down the pipeline, 

which serve to shed light on the special sequential decision making characteristics of 

large resources investment. The most important finding in the thesis is that planned 

resource investments have already created substantial wealth through the equity 

market. This wealth creation process has three distinct but related interpretations. First, 

the new wealth is obviously additional private wealth to shareholders of the directly 

affected companies. Second, using the capital-market approach outlined above, the 

new wealth is the value of the new projects. That is, it is the present value of the 

projects’ future income streams, as expected by the stock market. Third, the new 

wealth can be interpreted as additional wealth to the economy as a whole. The third 

interpretation follows if all inputs are appropriately priced and projects are subject to 

the same taxation arrangements as are other sectors in the economy. Under these 

conditions, the stock price changes due to project announcements represent 

“economic profits” that add to the stock of wealth for the economy as a whole. Of 

course, if some of the companies’ shares are foreign owned, then part of the wealth 

created accrues to owners outside of Australia, but this just means the term “economy 

as a whole” needs to be interpreted in a broader way. 

The results of the thesis may be of practical value to three groups: 

• Policy Makers. In deciding whether or not to grant an approval to a resource 

project, policy makers endeavour to balance the potential costs against the 

underlying economic value. The traditional economic value calculations 

usually focus on taxation, employment and any externalities caused by new 

investments. The approach introduced in the thesis could provide policy 

makers with new ways of analysing the economic value of resource projects.  

• Financial Managers. In corporate finance, the ultimate objective of a public 

corporation is to maximize the shareholder wealth, that is, the return on equity 

capital. Therefore, a company should make decisions that increase the value of 

their shares. The thesis demonstrates the extent to which the stock market 

reacts to the announcements of resource investments. Therefore, the findings 

provide financial managers in resource companies with an understanding of 

how investors interpret resource investments and the relation between stock 



168 
 

prices and key events in the lifecycle of projects. In addition, the thesis 

examines capital budgeting and risk factor forecasting practices used by 

Australian resources companies. These findings provide industry practitioners 

with a way to benchmark their activities. Moreover, the thesis demonstrates 

that forecasts of future exchange rates should not be made independently of 

commodity-prices forecasts.  

• Academics. The wealth effects of capital investments in general have been 

extensively examined by academics in the past. Using capital investment data 

from the resources industry, the thesis sheds light on these wealth effects for 

the specific case of investments in resource projects. This seems to be the first 

time this has been done, which means that it will be of academic value. 

Additionally, the insider’s view of project evaluation activities, obtained from 

resource companies’ feasibility studies, will also be of interest to academics. 

A detailed summary of the thesis is as follows. Chapter 2 investigates the role of 

government approvals in explaining the wealth effect of new projects. By 

investigating stock market reactions to the announcements of government approvals, 

the study finds strong market responses around the announcement period. These 

results show the substantial influence of government on the development of resource 

projects. The determinants of market reactions are also investigated and the results 

reveal that the size of the company (measured by its market capitalisation), the size of 

the project (measured by capital expenditure) and the level of free cash flow 

significantly affect market reactions. In addition, Chapter 2 finds that the liquidity of 

the stock significantly increases around the announcement period of government 

approvals.  

Chapter 3 centres on the financial analyses of resource projects, that is, 

feasibility studies carried out by the company. I collected a large number of feasibility 

studies that yielded a rich source of project information originating from insider 

resource companies. I use these data to: (i) analyse practices regarding capital 

budgeting; (ii) show how commodity currency theory is applied; and (iii) investigate 

the value of feasibility studies. I document that the NPV and IRR are the most popular 

project evaluation techniques in the Australian resource industry. In evaluating 

projects, resource companies use a discount rate of 9% on average. Interestingly, this 

average rate decreases as feasibility studies deal with projects in the more advanced 

stages. I find that announcements of the completion of feasibility studies are 
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associated with positive market reactions and these reactions are positively related to 

project NPV and project life, and negatively related to firm size. 

TABLE 5.1 
SUMMARY OF AVERAGE ABNORMAL RETURNS, 
AUSTRALIAN RESOURCES SECTOR, 2001—2012  

(Percent) 
 Abnormal returns on day 

Event 
(1) 

Before 
event day 

(2) 

Event 
announced 

(3) 

After 
event day 

(4) 
A. Government Approval 

Exploration -0.14 4.33 0.12 

Environment -0.69 2.13 1.04 

Development 0.06 4.56 -0.20 

Total -0.77 11.02 0.96 

B. Feasibility Study 

Scoping 1.74 2.84 -0.31 

PFD 0.56 4.16 -1.79 

DFS 0.69 3.56 -1.12 

Total 2.99 10.56 -3.22 

C. Changes in the Status of Projects 

Possible 0.35 2.84 -0.87 

Consideration -0.15 2.07 0.57 

Committed 0.43 0.79 -0.06 

Construction 1.19 1.01 0.77 

Completed 0.47 1.97 0.98 

Total 2.29 8.68 1.39 
Source: Table 2.4, Table 3.10 and Table 4.7. 

 

Chapter 4 examines the changes in the status of resource projects in the 

investment pipeline. Using the data from the Deloitte Access Economics Investment 

Monitor, this research finds substantial market reactions that are both statistically and 

economically significant, which can be translated into approximately $23b of wealth 

created for shareholders, accounting for about 20% of the total project costs. The 

market seems to discount announcements that projects are in the early stages of the 

pipeline and later stages are more valuable. This possibly reflects the higher 
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probability of ultimate success of projects at later stages in the pipeline. I also 

analysed the underlying economic factors that drive market responses to the 

announcements. The number of partners in the project (whether or not it is a joint 

venture), its industry (mining or energy), and the level of free cash were found to be 

significant determinants. Additionally, higher returns were associated with a small 

firm size and large project size. 

Chapters 2-4 all analyse the market reactions to different types of 

announcements of resource investments. The market reactions are measured by the 

“abnormal” returns of the company’s stock around the date of the announcement, with 

the returns being adjusted for variations in the returns of all stocks. The abnormal 

returns are then averaged over all relevant stocks. For convenience, the average 

abnormal returns from chapters 2-4 are summarised in Table 5.1. As can be seen, the 

government approval group has the largest average abnormal return on the event day, 

which is a substantial 11%. For feasibility studies, the event-day average abnormal 

return is 10%, while that for status changes is slightly less. Compared with the large 

market reactions on the event day, the abnormal returns before and after the event day 

are relatively small, which indicates that there is little “information leakage” and little 

event-day overreaction.  
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