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Disclaimer 

Synergies Economic Consulting (Synergies) has prepared this advice exclusively for the use of 

the party or parties specified in the report (the client) and for the purposes specified in the 

report. The report is supplied in good faith and reflects the knowledge, expertise and 

experience of the consultants involved. Synergies accepts no responsibility whatsoever for any 

loss suffered by any person taking action or refraining from taking action as a result of reliance 

on the report, other than the client. 

In conducting the analysis in the report Synergies has used information available at the date of 

publication, noting that the intention of this work is to provide material relevant to the 

development of policy rather than definitive guidance as to the appropriate level of pricing to 

be specified for particular circumstance. 
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Executive summary  

A long-standing tax policy issue for the resources exploration industry has been the 

effective non-deductibility of exploration expenses for junior exploration companies. 

This places junior explorers at a disadvantage compared to large exploration 

companies and other industries.  

Currently, the Australian Government is framing fiscal policy to stimulate a 

substantially weaker economy than has been seen for many years. It has implemented 

a range of stimulatory policy measures and is considering additional measures in the 

context of its upcoming 2009-10 Budget.  

The mining and petroleum industry is of the strong view that the introduction of a 

Flow Through Share (FTS)/Exploration Tax Credit (ETC) scheme, can provide a 

stimulatory boost to the economy in the short-run and address a longer term structural 

problem in exploration expenditure.  

Synergies has been engaged to assess the stimulatory benefits of the introduction of a 

FTS/ETC. The longer term benefits of the policies have been argued elsewhere and are 

not the focus of this study.  

Resources exploration  

Mining and petroleum production and resources processing contribute strongly to the 

Australian economy in terms of output, employment, and providing revenues to 

governments for socially worthwhile expenditures. For the long-term viability of these 

industries, exploration is critical.  

Junior exploration companies play a particularly significant role in the discovery of 

new deposits. The strong linkage of the exploration sector to other industries, both 

forward and backwards, indicates that additional expenditure in this sector will impact 

across most of the economy and is therefore a good candidate òstimulus industryó, 

particularly as external economic conditions are rapidly increasing spare capacity in 

the industry. In addition, exploration is a labour intensive activity which supports its 

use as a lever to stimulate employment.   
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Background to the FTS/ETC  

The cost of non-deductibility is significant  

Junior explorers often do not have taxable income and, therefore, cannot claim 

immediate deductions of eligible exploration expenses (as larger exploration 

companies generally can). This effectively increases the costs of carrying out 

exploration for junior explorers.   

From a junior exploration companyõs perspective, a FTS/ETC would improve 

incentives to invest in exploration activity because it would effectively give investors 

access to the exploration tax benefits that the exploration companies cannot themselves 

utilise. From an investorõs perspective, there would be a tax benefit to investing in the 

shares of the exploration company.  

ABARE has previously estimated that the cost of non-deductibility for junior explorers 

in tax loss is significant. The residual cost is òconservativelyó estimated at about 7-8 per 

cent of exploration costs. A FTS/ETC that removes all or part of this cost could be 

expected to induce additional exploration in the same way that rising resources prices 

stimulate exploration.  

Conditions for a rapid and productive response  

A survey of junior explorers undertaken for this study indicated that:  

 companies would significantly increase their exploration expenditures over the 

next two years compared to their current investment plans if a FTS/ETC was 

introduced;  

 companies do not anticipate significant impediments to their ability to rapidly 

increase exploration activity. Sufficient spare capacity exists in the exploration 

sector and drilling targets are identified; and  

 industry is positive that even potential impediments such as the need to obtain 

exploration licenses, can be easily overcome.   

These factors reduce the risk that increased activity will simply be inflationary and not 

result in real increases in activity. They increase the likelihood that there will be a 

significant response in the short term when the economy is most in need of it. 

In addition, the design of the FTS/ETC is intended to give explorers significant 

flexibility rather than putting tight restrictions on expenditure which then potentially 

inefficiently distorts investment decisions.     



   

   Page 6 of 80 

The factors support a rapid inducement response, while maintaining the 

productiveness of the expenditures.  

The modelled scenarios  

Declining prices forecast declining base case expenditure  

Resource price forecasts from ABARE were used as the primary input to establishing 

base case exploration expenditure levels. Estimates of the costs of non-deductibility 

and expenditure responses to price changes were used to assess the possible response 

to the reduction in exploration costs from the FTS/ETC. This informs the range of 

likely expenditure responses after the FTS/ETC is implemented.  

The FTS/ETC induces additional expenditure over base case levels  

Scenarios for the net increase in exploration expenditure were initially set at between 

10 and 20 per cent of base case exploration expenditure. However, modelling of the 

relationship between expenditure and prices using Australian data indicated a larger 

expenditure response to changes in prices/costs. Therefore, the range for the final net 

inducement scenarios was increased to between 10 and 30 per cent. The response range 

is well within the range experienced in Canada in relation to their FTS and exploration 

tax credit policies.   

The scenarios were then used to model the Australian economy with the FTS/ETC to 

provide indicative economy-wide impacts of the policies.  

Stimulatory impacts  

Benefits outweigh costs  

The key modelling result is that the FTC/ETC is welfare enhancing as the benefits of 

the policy outweigh its costs. The economy-wide modelling results, prepared by the 

Centre of Policy Studies, show that a FTS/ETC would provide a timely boost to real 

output, employment, private consumption, and investment. This is before considering 

the longer term gains that accrue to the Australian economy from new resource 

discoveries.  

The productive value of exploration is in the supply of discoveries which can then be 

exploited through resources production and processing, and manufacturing and 

supporting services. While the costs and benefits of these impacts have not been 
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modelled in this study, larger effects in the long-run would certainly be expected as the 

discovery and exploitation of Australiaõs natural resources impacts on the mining 

industry, with indirect impacts across many other industries.   

The size of the stimulus impacts are significant when assessed against the size of 

exploration expenditures and the net impact on the Australian Government from 

foregone revenue. 

 
 2009-10 2010-11 

Low response scenario   

Real GDP $m 24.9 9.7 

Employment (# persons) 600 188 

Real private consumption $m 31.3 16.9 

Real investment $m 123.8 79.7 

Net impact on government revenues -61 -57 

   

High response scenario   

Real GDP $m 74.6 29.3 

Employment (# persons) 1,677 564 

Real private consumption $m 93.9 50.5 

Real investment $m 371.4 239.1 

Net impact on government revenues -145 -132 

Source: Centre of Policy Studies  

Foregone revenue óbuysô a significant increase in exploration  

In 2009-10, the net impact on government revenues is a reduction in revenue of 

$61 million under the low response scenario and $145 million under the high response 

scenario. The results imply that for each dollar of revenue foregone roughly $1.7 in 

additional exploration expenditure is induced. In constructing estimates of the revenue 

impacts of the FTS/ETC it has been assumed that all of junior exploration expenditure 

becomes financed through the FTS/ETC. To the extent that junior explorers continue to 

use currently available financing mechanisms, the estimates of foregone revenue will 

be overstated, and the net inducement ratio at 1.7 will be understated.  

If the actual expenditure response to the FTC/ETC is higher than assumed under the 

high response scenario, then the impact on government revenues will be greater. On 

the other hand, the economic stimulus impacts will also be greater. 

Over the longer term, the additional discoveries of new resources that result from the 

FTS/ETC will increase government revenues through royalties and taxes as the 

resources are exploited.  
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A positive stimulus to employment  

The increase in exploration leads to an increase in persons employed. The employment 

impacts are particularly important when one considers the job losses that are occurring 

in the resource sector and the sectors and regions that depend on resources industries.  

In 2009-10, persons employed will increase by between 600 and 1700 persons. We view 

these employment impacts as lower bound estimates. This view is based on analysis of 

the minerals exploration sector within an adjusted input-output table that takes 

account of the evidence provided by industry on the typical costs of exploration 

projects. The adjustments are necessary because standard input-output tables do not 

include an exploration sector. Under the high response scenario, the adjustments 

provide an employment response about 1.7 times greater or 2,850 persons in 2009-10 

and 960 persons in 2010-11. 

Introduction of a FTS/ETC with eligible expenditures dated from 1 July 2009 will 

provide a stimulus to the economy.  
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1 Introduction 

A long-standing tax policy issue for the mining exploration industry has been the 

effective non-deductibility of exploration expenses and the disadvantage that this 

places the industry at in raising capital for exploration. In contrast, Canada has had a 

long standing policy of flowing deductibility of exploration costs through to its 

investors and this has been a key driver of comparatively higher exploration 

expenditures in Canada and arguably a more globally competitive exploration 

industry. 

The introduction of a flow through scheme for exploration expenditure is an election 

commitment of the Rudd Government. This commitment, made before the current 

downturn, recognised the disadvantage imposed on the exploration industry arising 

from its inability to achieve deductibility of exploration costs. 

The proposed Flow Through Share (FTS) and Exploration Tax Credit (ETC) scheme is 

intended to remove the tax disadvantage and induce additional Australian minerals 

and petroleum exploration expenditure. The policies do this by altering the financial 

incentives facing investors for junior exploration companies.  

The minerals sector is of the view that the full stimulatory impacts of a FTS/ETC 

scheme are not fully understood by Government, nor have they been previously 

communicated in a comprehensive form.  Thus to date, the FTS/ETC commitment has 

not been properly recognized as a stimulatory policy. 

The economic stimulus that deductibility would provide to the economy is consistent 

with the Governmentõs current macro-economic settings. From the industryõs 

perspective, the FTS/ETC is also a policy measure that provides an enduring benefit to 

Australia. 

Synergies has been engaged by:  

 The Australian Securities Exchange; 

 The Queensland Resources Council; 

 The Minerals Council of Australia; 

 The Australian Petroleum Production & Exploration Association Limited; 

 The Association of Mining and Exploration Companies; 

 The Australasian Institute of Mining and Metallurgy; 
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 The Australian Institute of Geoscientists; 

 NSW Minerals Council;  

 The Chamber of Minerals and Energy of Western Australia; and  

 The South Australian Chamber of Minerals and Energy.  

The purpose of the engagement is to assess the stimulatory benefits of the policy 

change as the immediate removal of the tax disadvantage can counteract the impact of 

economic recession by boosting exploration expenditure. The report also provides 

quantitative and qualitative evidence on the economy-wide impacts of a FTS/ETC. We 

understand that the industry will address the other barriers to policy change through 

other work.  

We have assessed the potential impacts through a range of analytical methods: 

 a survey sent to  industry participants to gather data on investment intentions and 

capacity which informs the speed and size of potential investment induced by the 

policy; 

 econometric analysis to determine the speed of investment adjustment to price 

and cost changes; 

 reviewed the evidence of policy impacts in Canada and reviewed Australian 

evidence of the likely investment impediments cause by the current policy on 

deductibility; 

 economy-wide modelling of the expected investment impacts; and 

 regional economic analysis of the impacts of exploration expenditure. 

The report is structured as follows:  

 Section 2 provides background on exploration in Australia including the nature of 

the process, expenditure trends, relationships with the economy, and drivers;  

 Section 3 discusses the FTS/ETC including a description of the proposals, types of 

impacts, surveys the Canadian experience, and analyses the potential impacts in 

an Australian context;   

 Section 4 presents the results of the economy-wide modelling, including criteria 

for assessing stimulus impacts, assessment of the FTS/ETC, and the results of the 

modelling; and  

 Section 5 presents the key conclusions.  
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2 Resources exploration  

 

Key points  

Å Mining and petroleum production and processing contributes strongly to the Australian 

economy and resources exploration is critical to the long term viability of these industries.  

Å Junior exploration companies play a particularly significant role in the discovery of new 

deposits.  

Å Resources prices are a key driver of exploration expenditure and are highly variable. 

Å Exploration is a labour intensive activity.  

Å Exploration has strong backward and forward linkages with the rest of the economy.  

2.1 Nature of exploration  

Resource-based production is a major contributor to the Australian economy in terms 

of exports and in particular to the Gross State Product (GSP) of Western Australia, 

Queensland and Tasmania.1  A pre-cursor to production is exploration. Exploration is 

focused on the search for resources, and the appraisal of their economic potential.  

Exploration does not extend to activities that are considered part of the development of 

the resource. 

Exploration may be undertaken by firms of any size, but smaller firms play a 

significant role with ôjuniorõ exploration companies contributing significantly to 

Australiaõs aggregate exploration effort.  ABARE has reported that of Australiaõs 

exploration industry there were just 10 major production companies and 15 mid-sized 

production companies, compared to approximately 400 junior exploration and 

production companies.  

Investments in exploration are inherently risky. This is especially true for junior 

exploration firms as they usually specialise in the search for entirely new deposits. The 

number of prospects and detailed investigations typically greatly outweigh the number 

of new mines developed (Figure 1).  

                                                      

1 See for example  ò Mineral Exploration in Australia; trends, economic impact and policy issuesó, Abare e report 02.1 
for simulations of shifts in mining and mining exploration activity on GSP in Australia and Australian States using 
the MONASH-MRF model   
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Figure 1 Chances of exploration success 

 

2.2 Recent expenditure trends  

2.2.1 Australia  

Exploration in Australia has been strong in recent years, particularly in the lead-up to 

2007-08. However, the latest information from the Australian Bureau of Statisticsõ 

Mineral Exploration and Petroleum Exploration quarterly censuses shows that mineral 

exploration (excluding petroleum) is expected to fall in the first six months of 2009 by 

43 per cent compared to the six months to December 2008 (Table 1). The level of 

petroleum expenditure is expected to remain unchanged.  

To assist with this study, the Queensland Resources Council (QRC) and Australian 

Stock Exchange (ASX) surveyed junior explorers on a range of issues including their 

exploration expenditure expectations. The forecast sharp reduction in exploration 

activity was confirmed by the survey respondents who reported an average decrease in 

expenditure of 53 per cent.  
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Table 1 Expected exploration expenditure  

 Metals and other minerals Petroleum 

 
Actual exploration 

Expected 
exploration 

Actual exploration 
(on + off-shore) 

Expected 
exploration (on + 

off-shore) 

 $m $m $m $m 

ABS      

July ï Dec 2007 1189 1188 1468 1525 

Jan ï Jun 2008 1272 1261 1567 1763 

July ï Dec 2008 1337 1626 1795 1576 

Jan ï Jun 2009 na 919 na 1585 

     

JulyïDec 2008 to Jan-
Jun 2009 % change 

 -43%  +1% 

     

Expenditure expectations from QRC/ASX Survey 

 Jan-June 2009 July-Dec 2009 Jan ï June 2010 July ï Dec 2010 

% change from 
previous six month 
period  -53.4% 7.1% 1.7% -6.9% 

Data source: ABS (Cat. no. 8412.0), and April 2009 survey of industry by the Queensland Resources Council and ASX  

2.2.2 Globally  

The Fraser Institute Survey of Mining Companies provides information on global 

industry expectations. The 2008-09 survey reports that exploration expenditure 

increased for more than 70% of exploration companies for the five year period from 

2003. Expenditure over the same period decreased for less than 20% of exploration 

companies. In 2009, this trend is expected to reverse with more than 75% of exploration 

company respondents expecting that their exploration expenditure would not 

increase2.  

The 2008-09 survey included questions related to the global financial crisis and 

potential impacts on mining exploration and production. Fifty-seven per cent of 

exploration companies surveyed stated that the credit crisis will curtail their activities 

òa great dealó, while a further 34% stated that their activities would be curtailed 

òsomewható.   

For production companies, the impacts were not expected to be as drastic; 31 per cent 

of producers expected their activities to be curtailed òa great dealó, with 54% of 

producers stating that their activities would be affected òsomewható.   

                                                      
2  Fraser Institute, 2008/2009 Survey of Mining Companies, p57. 
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Almost 80 per cent of respondents expected at least 30 per cent or more of exploration 

businesses to be forced out of business (Figure 2). Almost 40 per cent of respondents 

expected at least 50 per cent of businesses to be forced out.  

Figure 2 Expected percentage of exploration companies forced out of business 
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Data source: Fraser Institute Survey of Mining Companies 2008-09 

The impact of the downturn on junior explorers is expected to have an impact on the 

rest of the mining industry, though the effect will be lagged.  The Fraser Institute has 

stated that this lag will be around 5 to 10 years, reflecting the time gap between 

exploration and production.3  ABARE has also noted the role that exploration 

expenditure trends will have on the mining industry as a whole:4 

Investment in mineral exploration will affect the ability of Australiaõs minerals and 

energy sector to sustain its recent strong growth and expand its contribution to 

national economic performance over the medium and longer term. Expenditure on 

mineral exploration represents an investment in knowledge about the size, location 

and quality of mineral deposits. 

A recent survey of Canadian exploration investment intentions indicates a sharp drop 

in expenditure in 2009 of some 50 per cent, although to a level that is still historically 

                                                      
3  Fraser Institute, 2008/2009 Survey of Mining Companies, p55. 

4  ABARE, Minerals and energy Major development projects - April 2008 listing, p1. 
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high (Figure 3). Natural Resources Canada5 reports that the collapse in mineral and 

metal commodity prices in the last half of 2008 has severely impacted investment 

intentions as current market dynamics has led to reduced exploration budgets as these 

are one of the first activities to be cut or significantly reduced in downturns.   

Figure 3 Junior and senior company exploration expenditure (excl. development appraisal)   

 

a Does not include development appraisal expenditure   

Note: * Preliminary and Revised Spending Intentions (rsi) data for 2008 and 2009 not broken down by junior/senior. Therefore, have 

assumed junior-senior shares published for total expenditure (exploration + appraisal)   

Data source: Natural Resources Canada 

2.3 Economic Demonstrated Resources  

Geoscience Australia publishes information on the ratio of Australiaõs Accessible 

Economic Demonstrated Reserves (AEDRs) to current mine production for a range of 

minerals (Table 2). The ratios provide an indicator of the future supply capability of 

identified resources, but are subject to fairly rapid changes given production levels are 

variable (e.g. the fall in iron oreõs AEDR from 105 years in 1997 to 65 years at 2007), and 

reassessment of resources.  

In its recent assessment of AEDRs, Geoscience Australia highlights:  

 the markedly lower AEDR/production ratio for coal and iron ore;  

                                                      
5  Natural Resources Canada 2009, Canadian Exploration and Deposit Appraisal: 2008 Expenditures Match 2007 

Levels, Sharp Fall Indicated for 2009. Accessed on 3/31/09.  
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 the resource life duration for gold (about 25 years at current rates of production), 

zinc and lead (around 30 and 35 years, respectively), and diamond (about 10 

years) are relatively low; and  

 there is a need for significant new discoveries of lead and zinc just to maintain 

production at current levels beyond the next 25 years, when almost all existing 

base metal mines will have closed. In this regard, the focus is on discovery and 

development of new high quality lead-zinc deposits that are amenable to 

processing by conventional metallurgical methods. 

Table 2 Years of Accessible Economic Demonstrated Resources (AEDR) 

At the production level for the year  

Commodity 1997 2002 2007 

Bauxite 70 85 85 

Black coal 190 115 90 

Brown coal 670 485 490 

Copper 40 35 70 

Diamond 5 5 10 

Gold 15 20 25 

Iron Ore 105 70 65 

Lead 35 25 35 

Manganese ore 55 55 30 

Minerals sands -     

   Ilmenite 65 85 80 

   Rutile 75 80 55 

   Zircon 55 50 50 

Nickel 55 105 140 

Silver 35 20 25 

Uranium 95 90 95 

Zinc 35 20 30 

Data source: Re-produced from Geoscience Australia Australiaôs Identified Minerals Resources 2008  

There is a 25 year current reserves to production ratio on liquids (crude and 

condensate) (Table 3). Gas reserves to production ratios (not including CSG) is roughly 

100 years on current production, including current export gas (LNG). Based on the 

current levels of liquids consumption (crude oil and condensate), Australia has only 

about 10 years of identified reserves in place.  

Oil and condensate production has declined every year since 2000, from 715 thousand 

barrels per day to 461 thousand barrels per day (an aggregate decline of 35 per cent). 

The resulting petroleum balance of trade has continued to deteriorate with imports 

exceeding exports by a record $13.1 billion in 2008. At current exploration levels, it is 
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unlikely that supplies will be sufficient to meet forecasted long-term demand for 

petroleum, with demand at around 54 percent of the nationõs total energy 

consumption. 

Table 3 Petroleum reserves and production  

Proved and probable reserves Unit Number  

Crude and Condensate billion barrels 4.232  

LPG billion barrels 1.836  

Sales Gas (excl. CSG) trillion cubic feet 152  

    

Production Unit Year Number 

Crude & condensate Current (source: 
APPEA) 

thousand barrels per day 2008 461 

P50 (source: GA) thousand barrels per day 2013 378 

P50 (source: GA) thousand barrels per day 2018 304 

Data source: Geoscience Australia and APPEA estimates  

2.4 Drivers of exploration expenditure 

2.4.1 Resources prices  

Funding for exploration activities is linked with resources prices in global markets as 

prices are the key driver of exploration investment.6 From 2003-04 to 2007-08, most 

prices rose strongly (Figure 4).  However, prices in 2008-09 have declined sharply.  

                                                      
6  ABARE, Mineral exploration in APEC economies a framework for investment, December 2007, p25. 
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Figure 4 Mineral price trends  

  

  

  

Data source: ABARE, Dec Qtr 2008 

For 2009-10, ABARE forecasts that energy minerals prices will fall a further 35 per cent 

compared to estimated 2008-09 prices. Prices for metals and other minerals are forecast 

to fall by 17 per cent over the same period (Table 4).  
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Table 4 ABARE aggregated mineral price forecasts, annual % change 

Year 
Mineral resources 

% change 
Energy minerals 

% change 
Metals and other minerals 

% change 

2007-08 5.3 13.9% 0.0 

2008-09est 39.3 65.0% 20.6 

2009-10 -25.7 -34.7% -17.0 

2010-11 -3.8 -1.1% -5.8 

2011-12 1.7 5.0% -1.0 

2012-13 1.5 8.1% -3.5 

2013-14 2.3 5.2% -0.4 

Data source: ABARE, Australian Commodities March Quarter 2009 

2.4.2 Exploration costs   

Cost shares  

Exploration costs include the costs of purchasing labour, equipment and intermediate 

inputs, such as fuel. Labour costs account for a much larger share of total costs in 

exploration than for mining activities generally. As discussed below and detailed in 

Appendix E, the exploration sector makes significant purchases from:  

 Wholesale and Retail Services;  

 Scientific Research/Geotechnical Services, Technical and Computer related 

activities; and  

 Financial/Legal and Business Services. 

It is estimated that these purchases account for 90% of total purchases made by the 

exploration sector. All three input supplying sectors are also labour intensive.  

Drilling metres and real exploration activity  

For the period 1987-88 to 2007-08, nominal exploration expenditure (for new deposits 

and existing deposits combined) peaked in 2007-08, following a very rapid increase 

from 2003-04. Expenditure per metre drilled grew at an average annual rate of 4.9 per 

cent from 1987-88, but the growth rate from 2003-04 to 2007-08 was 13.4 per cent.  
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Data source: ABS (Cat. no. 8412.0)  

2.4.3 Financing junior exploration expenditure 

Junior explorers fund their activities from private equity financing, IPOs, and 

subsequent capital offerings7, with IPOs the most common form of funding.  Capital 

raised through IPOs sustains exploration for a relatively short period8 (on average two 

years). Subsequent capital offerings on the share market are used to raise funds for 

exploration. Junior explorers generally have no access to debt funding as they have no 

assets to secure and no cash flows to support a loan.  

Australian capital raising through IPOs has been adversely affected by the global 

financial crisis and the decline in commodity prices (Figure 6 and Box 1). Both the 

number and value of IPOs for all sectors declined sharply in 2008.  

                                                      
7  Private equity funding includes funding through sources such as venture capital.  Private funding for junior 

explorers will typically be used to undertake exploration or other related activities like defining deposits and 
assessing market potential. 

8  Geoscience Australia has stated that IPO funds are usually sufficient for two years of exploration activity.  
Geoscience Australia, Capital Raising and Resource Exploration in Australia 2008: An Analysis. 
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 Data source: ASX 

Globally, Metals Economics Group reports that junior company related equity 

financings fell by $US 6 billion in 2008 (from roughly $US 10 billion to $US 4 billion)9.  

For metals and other minerals, the amount of junior capital raisings through IPOs in 

Australia was substantially higher in 2006 and 2007 than in previous years, but 

decreased substantially in 2008 (Figure 7).  

                                                      
9  Metals Economics Group 2009, World Exploration Trends: A Special Report from Metals Economics Group for the 

PDAC International Convention 2009 



   

   Page 25 of 80 

0

500

1,000

1,500

2,000

2003 2004 2005 2006 2007 2008

$
 m

il
li
o

n
s

Junior resource capital raisings

0

500

1,000

1,500

2,000

2003 2004 2005 2006 2007 2008
$
 m

il
li
o

n
All resources capital raisings

Figure 7 Resources IPO capital raisings  

  
Data source: ASX 

Geoscience Australia reported that 50% of petroleum IPOs were under-subscribed 

during 2008, with 25% of mineral IPOs under-subscribed. For both petroleum and 

minerals, this represents a rapid and substantial increase in under-subscription. The 

number of IPOs for both petroleum and mineral explorers has also reduced 

substantially. For petroleum, the number of IPOs fell from 11 in 2006 to 2 in 2008. For 

minerals, IPOs fell roughly 80 per cent from 121 IPOs in 2007.  

In addition, junior explorers have lowered their expectations about the amount of 

money they will be able to raise. From 2005 to 2007, the average value raised by junior 

explorers in Australian IPOs was $4,806,858, $5,012,277, and $5,854,811, respectively. In 

2008, the average value declined 20 per cent to $4,661,904.  

Box 1 A liquidity crunch  

Survey of the Australian Electricity Supply sector  

The global financial crisis has decreased the overall amount of capital available for funding for entities. The ESAA 

(Electricity Supply Association of Australia) has completed a survey to identify the likely impacts of the Global 

Financial Crisis on the electricity supply sector.  Some of the more general findings that can be taken from the ESAA 

report are:  

Å the number of foreign banks in Australia has declined; 

Å banks with a presence in Australia have exhibited more reluctance to issue debt since the Global Financial Crisis 

has intensified; 

Å market capitalisation of major institutions has declined over the last 18 months; 

Å covenants and restrictions on financing have increased; 
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Å the bank deposit guarantee scheme of the Federal Government has constrained the liquidity of non-bank lenders; 

and 

Å access to equity is limited by losses in asset value. 

International Monetary Fund  

With lower commodity prices, diminished household wealth, and prospects for weak export demand from the United 

States, Europe, and Asia, IMF projections for 2009 envisage that output in Canada, Australia, and New Zealand will 

decline moderately in 2009 before picking up in 2010. 

Downside risks include the possibility of more severe declines in world demand and elevated spreads on external 

finance, owing to increased risk aversion by foreign lenders. Risks seem greater in Australia and New Zealand, due 

to their relatively high levels of external liabilities.  

Commodity prices are expected to remain subdued as long as global activity continues to slow but then to pick up on 

more definitive signs of a turnaround. On the downside, although strong declines in demand for commodities are 

already reflected in current prices, prices would likely decline further in the event of a much deeper than expected 

global downturn.  

ASIC  

ASIC has identified that difficulties securing debt finance is likely to lead more entities to undertake equity capital 

raisings.  To make this process easier for entities, ASIC is considering the removal of some regulatory impediments 

to equity capital raisings.  ASICôs focus has been on reducing regulation in relation to equity capital raisings that do 

not require a prospectus or product disclosure statement. 

Source:  ESAA, Global Financial Crisis and the energy supply sector, April 2009, IMF 2009, World Economic Outlook: Crisis and 

Recovery, Washington, April.   

With supply of capital reducing and increased competition for the reduced pool of 

loanable funds, accessing capital will become increasingly difficult (this is a risk noted 

by the IMF in the box below). For exploration companies, this will limit the availability 

of capital from IPOs and thereby reduce funding for exploration. 

However, in the near term, the survey of exploration companies indicated that half of 

the respondents had the capacity to increase their exploration activity from internal or 

other short-term financing. Only 15 companies of 53 responses indicated that to 

increase exploration activity they were dependent on additional capital raisings. 

However, the industry had commented that, in the situation where capital raising is 

difficult, they are more likely to preserve current capital and wind back exploration 

activity. Minerals Economic Group recently commented that10: 

... at least some juniors seem to have followed the old adage òraise money while you 

can against leaner times to comeó suggesting at least some are starting the current 

downturn with a better cash position than in previous cycles. Most juniors with cash 

will likely cut exploration and development plans to conserve funds in an effort to 

                                                      
10  Metals Economics Group 2009, World Exploration Trends: A Special Report from Metals Economics Group for the 

PDAC International Convention 2009.  
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survive until conditions improve, focusing on their most promising projects. Those 

without cash will simply disappear. 

MEG data shows juniors globally have raised substantially more funds in the last two 

years than they have spent. 

2.5 Linkages with the wider economy 

Backward and forward linkages between the Minerals Exploration sector and other 

sectors were estimated from a 107 industry input-output table (aggregated to 26 

sectors) for Australia. Details on the construction of the input-output table are 

provided in Attachment E.  

A backward linkage measures the strength of the relationship between economic 

activity within a sector and its supply chain (purchases from other sectors). A 

backward spread measures the spread of a sectorõs purchases across other sector11. A 

forward linkage measures the relationship between economic activity in a sector and 

the impact of its sales on overall economic activity. 12 

Mining activity has greater backward linkage than forward linkage, (for example, most 

mining production in Australia is exported so there is not much in the way of forward 

linkage to the domestic economy). However, mining exploration feeds into mining 

itself as well as the traditionally high forward linkage of business/financial services 

and scientific services into the national economy.   

The minerals exploration sector has both strong backward and forward linkages, with 

a slight bias towards forward linkage, which exceeds backward linkage across all the 

categories of output, value added, factor income and employment (Table 5). A linkage 

>1 is considered strong, a linkage > 0.5 is considered average and a linkage < 0.5 is 

considered small.      

                                                      
11  If an activity has a relatively large backward spread (above 1), then it tends to tap into activities across the whole of 

that sector. A high backward linkage indicates that the activity is good for its suppliers- a high spread indicates that 
the backward linkage is also spread widely across the activities in those benefiting sector (s). Mining exploration is 
both linked strongly to sectors in the economy and the linkage is spread across most of the activities in those 
supplier sectors. The Minerals Exploration sector spreads are in the middle  range, but higher than the mining 
sector overall.  

12  See Attachment E for a discussion of the method used to calculate backward and forward linkages. 



   

   Page 28 of 80 

Table 5  Backward and Forward Linkages in Minerals Exploration Sector 

Category Output Value added Income Employment 

Backward Linkage 1.242 1.161 1.083 1.074 

Backward Spread 1.164 1.212 1.222 1.82 

Forward Linkage 1.770 1.824 1.611 1.674 

Forward Spread 1.190 1.236 1.214 1.164 

Note: Linkages calculated using IO8 Software Centre for Economic Policy Modelling (2005) 

Source: Input Output Table Australia (2005/06), Australian 107 Sector IO table (modified for Mining Exploration) 2005/06 

The result differs from that recorded for a similarly constructed table for Queensland 

and Western Australia, where backward linkages were slightly stronger than forward 

linkages13. The principal reasons for this lies in the industrial structure of those States 

compared to Australia as a whole. Industries such as business services, financial 

services and scientific services are considerably more significant in Australia as a 

whole than within the two commodity based states of Queensland and Western 

Australia.  

The strong linkage of the industry both forward and backward indicates that 

additional expenditure in this sector will impact across most of the economy and is 

therefore a good òstimulus industryó. To examine this concept more, employment and 

value adding multipliers derived for the mining exploration sector were compared to a 

number of other sectors that are often put forward as appropriate sectors for 

generating increased economic activity within the economy, for example:  

 investment in residential construction (housing market);  

 investment in public works relating to road transport; and   

 cultural services, government administration and personal services as these 

sectors are often the target of funds from typical employment/labour market 

schemes.  

The comparisons are based on type 1 multipliers (direct and industry effects only) 

(Table 6). While there are some dangers in using multipliers in an impact sense, they 

are (particularly type 1 multipliers) a useful means of gauging the relative efficiency of 

exogenous investment in particular sectors.14  

                                                      
13  See Synergies (2007) 

14   For a discussion of the role of type1 multipliers in this analytical sense, see, Fischer, M. And Getis, A. (1997) Recent 
Developments in Spatial Analysis, Springer ðVerlag, Heidelberg and   Valkdkundi, A (2002) Input-Output Analysis 
to Identify Australiaõs High Employment Generating Industriesó Australian Bulletin of Labour 29 (3) , 199-211 
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It can be seen that mining exploration is ranked highly as a òstimulusó industry in 

comparison to the other selected industries. Mining exploration ranks 1st in terms of 

value added and 3rd, behind residential construction and financial services, in terms of 

employment generation. More importantly, exogenous investment in mining 

exploration is a precursor to additional mining production, which has by far the largest 

employment generating potential of any industry in Australia.15 

Table 6 Type 1 Value Added and Employment Multipliers - Selected Industries 

Sector Value added Rank Employment Rank 

Mining Exploration 1.85 1 1.72 3 

Financial Services 1.79 2 2.08 2 

Road Transport 1.56 3 1.69 4 

Resid. Construction 1.46 4 2.09 1 

Cultural Services 1.45 5 1.56 5 

Government Admin. 1.43 6 1.44 6 

Personal Services 1.42 7 1.43 7 

Source: Modified Input Output Table Australia (2005/06) 

                                                      
15  See, Rolfe, J., Ivanova, G. And Lockie, S (2006) Assessing the Social and Economic Impacts of Coal Mining on 
Communities in the Bowen Basin: Summary and Recommendationsõ Research report No. 11 University of Central 
Queensland 
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3 The FTS/ETC proposal  

 

Key points  

Å An FTS/ETC would change incentives for exploration investment.  

Å The Canadian experience with its FTS and tax credit policies indicates that the policies led 

to a net increase in exploration expenditure.  

Å ABARE has estimated that the cost of non-deductibility for junior explorers in tax loss is 

significant.  

Å A FTS/ETC that removes all or part of this cost could be expected to induce explorers to 

invest in additional exploration in the same way that rising resources prices provide an 

incentive for investment.  

Å There does not appear to be any major impediments to a significant and rapid expenditure 

response to the introduction of a FTS/ETC.  

Å For the purpose of investigating the economy-wide effects of a FTS/ETC, a reasonable 

range for the net increase in exploration expenditure resulting from the policies is between 

10 and 30 per cent of base case expenditure.   

3.1 Description of the proposed policies  

While the level of exploration expenditure has been strong in recent years, industry is 

of the view that there is a longer term weakness in expenditure that is masked by the 

recent cyclical up-turn in prices. The level of expenditure is viewed as a ôweaknessõ in 

the sense of providing the discoveries necessary for the long term survival of the 

mining production and processing industries. To address this weakness, a FTS/ETC 

tailored to Australian circumstances is proposed with the key features:  

 FTS model with close similarities to Australiaõs franking system;  

 ETCs allowed to Australian resident shareholders of Australian companies;  

 ETCs would be available to shareholders of all companies undertaking eligible 

exploration expenditure in Australia;  

 the credit would be available at the company tax rate (currently 30 per cent). All 

taxpayers would be entitled to the credit based on this rate;  

 the ETC system would be voluntary - exploration companies could retain their 

exploration deductions for their own future use, or pass them to shareholders;  

 no time limit on the use of the ETCs; and  
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 implementation of a range of transparent, integrity measures designed to contain 

the mechanism to junior explorers, and ensure the effects of the scheme are as 

intended.  

An analysis of options to address impediments to investment in the exploration sector 

also provided support for a FTS and ETC (Box 2).  

Box 2  Structural impediments to exploration investment  

The following are structural impediments to investment in junior exploration companies: 

Å inability to receive benefits from deductibility of expenses as the company itself tends to incur tax losses, 

particularly for the first years of exploration; 

Å private equity markets contributed very little to funding of exploration companies, as only 2% of total private 

equity funding over the period 1994-2002 was directed to minerals; 

Å reduced involvement by stockbroking firms in relation to resources, leading to a reduced focus on resources 

investment; 

Å major pools of investment capital typically invest in larger firms (for example superannuation funds), impacting 

on the ability of junior explorers to raise funds through IPOs.  Retail investors (for example wealthy individuals) 

are particularly susceptible to market sentiment and market sentiment is driven by things other than economic 

fundamentals.  As retail investors provide more IPO funding for junior explorers, junior explorers are particularly 

susceptible to changes in market sentiment. 

As a consequence of these impediments, ABARE suggested two possible responses: 

Å enabling immediate tax deductibility for explorer expenses; and 

Å supporting external capital markets for junior explorers (the IPO market). 

Source:  Maritz T., 2003 Tax incentive options for junior exploration companies, ABARE eReport 03.4. report, for the Department of 

Industry, Tourism and Resources, Canberra.   

3.2 Canadian experience  

3.2.1 Timeline of Canadian tax incentive policies for exploration  

Canada has had a flow through shares scheme in place for mineral exploration 

financing since 1954, but the policy only became popular in the early 1980s (see 

Attachment A for a timeline of Canadian policies). Exploration companies issuing flow 

through shares renounce the tax deductions arising from those shares to the investors 

who can reduce their income taxes otherwise payable. Individual investors buying the 

flow through shares are able to claim Canadian Exploration Expense (CEE) deductions. 

This has the effect of reducing the effective cost of the shares to the investors. Foreign 

exploration cannot be funded using flow through shares.  

The Investment Tax Credit for Exploration (ITCE), which was introduced in 2000 as a 

short-term response to conditions prevailing at the time, was extended a number of 

times and ceased in December 2005. It was re-instated and renamed to the Minerals 
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Exploration Tax Credit (METC) in May 2006. It is available at the rate of 15 per cent for 

qualifying expenditures. It provides a 15 per cent credit to individual investors in 

respect of ògrass rootsó mining exploration expenses financed using flow through 

shares.  

3.2.2 Impacts of the Canadian FTS and tax credits 

Minerals exploration and appraisal expenditure in Canada has been very volatile over 

time, similar to Australian data. Expenditure accelerated rapidly from around 2002 

exceeding over $2.5 billion (CAD) per annum in both 2007 and 2008 (preliminary 

estimate) (Figure 8).  

Figure 8 Junior and senior company exploration and development appraisal expenditure  

 

a Includes exploration and appraisal expenditure  

Note: Data for 2008 is preliminary. Data for 2009 based on survey of investment intentions 

Data source: Natural Resources Canada 

The junior company share of expenditure has risen strongly since roughly 1980, 

accounting for 63 per cent of expenditure in 2008. This trend reveals the different 

strategy of senior companies, who have devolved most of the basic exploration work to 

the junior sector.16 

                                                      
16  Canadian Minerals Yearbook 2007, p. 3.8 
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Real expenditure over the longer term has grown significantly more slowly than 

nominal expenditure (Figure 9). However, the surge in expenditure from 2000 is 

evident in both nominal and real expenditure. The real expenditure series is derived by 

deflating with the GDP deflator. The use of an economy-wide deflator may under or 

over-state real growth in expenditures depending on the relationship between growth 

in exploration input costs and prices more generally in the economy.  

Figure 9 Nominal versus real exploration and development expenditure   

 

a Includes exploration and appraisal expenditure  

Note: Deflated by Natural Resources Canada using economy-wide GDP deflator  

Data source: Natural Resources Canada 

Introduction of the ITCE corresponded with a period of substantial increases in 

minerals prices (Figure 10).  
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Figure 10 Exploration expenditure and Metals Price Index    

 

a Includes exploration and appraisal expenditure  

Data source: Natural Resources Canada 

Following the introduction of the ITCE at the end of 2000, financing through the FTS 

rose rapidly: 17 

It has been estimated by Natural Resources Canada that, from the tax creditõs 

inception in October 2000 to the end of December 2005, a total of $1.7 billion was 

raised via the FTS mechanism to finance mineral exploration in Canada. 

Having additional finance, exploration expenditure also increased rapidly, particularly 

for juniors. Mineral prices were the key driver.18 Notwithstanding the strong rise in 

metals prices, tax credits are seen by the exploration industry and Natural Resources 

Canada as having had an inducement effect on expenditure.19  

The Prospectors and Developers Association of Canada has stated that the introduction 

of the ITCE has encouraged a steady flow of capital for junior companies. From 

October 2000 to March 2006, companies raised close to $1.9 billion through the issuance 

of flow through shares. It is industryõs view that the tax credit has stimulated 

                                                      
17  Canadian Minerals Yearbook 2005, p. 3.7 

18  Canadian Minerals Yearbook 2004, p.3.5 

19  Prospectors and Developers Association of Canada 2007, A Strategy to Improve Canadaõs Mineral Exploration 
Investment Climate, Submission by the Prospectors and Developers Association of Canada on behalf of the 
Canadian mineral exploration industry to the 64th Mines Ministersõ Conference,  Whistler, British Columbia, 
September.  
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exploration activity in Canada, providing direct and indirect employment 

opportunities and supporting the growth and development of many suppliers and 

service providers.  

An evaluation of the FTS scheme was undertaken by the Department of Finance in 

1994. Positive findings of the evaluation included: 

 the FTS raised equity-based financing primarily for mining and petroleum 

exploration, especially gold exploration;  

 it accounted for a large share of all funding for mining exploration (averaging 60 

per cent for the period 1987 to 1991);  

 it resulted in significant incremental spending on mining and petroleum 

exploration and significant incremental exploration drilling activity;  

 it benefited the economies of Alberta, British Columbia, Ontario and Quebec; and 

 it benefited non-taxpaying junior exploration companies. 

Of critical interest for this study is that the FTS resulted in substantially more 

incremental exploration expenditure than federal tax revenues foregone between 1987 

and 1991. Each dollar of federal tax expenditure was found to have resulted in 

incremental expenditures of, on average, $3 in the case of mining exploration and $2 in 

the case of petroleum exploration. A recent Natural Resources Canada briefing states 

that, for the period 2000 to 2007, the average multiplier of 2.6 appears to be of similar 

magnitude.20  

We were unable to obtain the 1994 Department of Finance evaluation of the FTS (other 

than the Executive Summary), thereby prohibiting a critical evaluation of the 

inducement findings. However, it can be reasonably expected that the Department of 

Finance, given its role in the policy process, would highlight any weakness in the 

evidence on the inducement effects of the FTS, as net incremental expenditure is critical 

to the rationale for the policy. We were also unable to obtain the basic information 

being used by Natural Resources Canada to make a judgement that more recent 

multipliers appear of similar magnitude.  

Our modelling of the relationship between Canadian exploration expenditure, prices 

and the MEDA and ITCE lends broad support to a positive inducement effect of the 

policies, after having accounted for the influence of prices (the coefficient estimate for 

                                                      
20  Clark, R.J. 2007, Flow-Through Share Financing for Junior Mining Companies ð Canadaõs Experience, Natural 

Resources Canada, November.  
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the FTS is also large). The results suggest a significant inducement effect at least of the 

magnitude that has been assumed under the high response scenario. The model results 

are presented in Attachment C. The models were estimated as Error Correction Models 

which allows for a separation of the short-run and long-run effects of influences on 

exploration expenditure.   

A caveat to the Canadian models relates to the use of dummy variables in the Error 

Correction Models to capture the effects of the FTS and tax credit policies. The dummy 

variables also capture all unique influences for the period they represent relative to the 

rest of the sample. Therefore, the policy dummy variables may also be picking-up 

other influences on expenditure not controlled for in the models (other than price as 

there is a separate price variable included). These ôotherõ influences could be having 

negative or positive influences on exploration expenditure.  

An additional caveat relates to the use of the Canadian results to infer Australian 

responses to the introduction of a FTS/ETC. There are many institutional, geological 

and market factors which can result in country specific affects which we have been 

unable to control for in the modelling.  

3.2.3 The quality of induced expenditure   

The 1994 Department of Finance evaluation of the Canadian FTS raised a number of 

concerns about the policy. While the Canadian FTS is viewed as having resulted in 

significant increases in exploration expenditure, performance in terms of the real level 

of expenditures and resulting discoveries was much less21:  

...incremental exploration activity generated by flow through shares was not 

particularly high, inflated exploration drilling costs were experienced in the mining 

industry, and there was little evidence that the incremental exploration spending 

and drilling activity resulted in incremental discoveries attributable to this financing 

mechanism.  

The evaluation also found that investments in flow through shares were often overly 

motivated by tax considerations with investors and explorers having different 

expectations and time horizons (generally investors prefer quick expenditures to gain 

rapid access to deductions):  

Flow through shares were also often tax-motivated investments which focused on 

more valuable exploration write-offs and which were characterised by relatively 

rapid spending by issuing companies and share disposition by investors.  

                                                      
21  Department of Finance 1994, Flow-Through Shares: An Evaluation Report, Executive Summary, Canada.  
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This had effects on exploration expenditure decision making which the evaluation 

found contributed to lower quality exploration expenditure by explorers.  

The effectiveness of flow through shares was found to depend crucially on:  

 resource commodity price levels (especially gold and silver);  

 general economic conditions;  

 the economic prospects of the issuing company;  

 the fiscal treatment of the exploration and development expenditures renounced 

to investors; and  

 the bargaining power of investors relative to issuing companies.  

However, since 1994, the features and administration of the FTS have continued to 

change. The Canadian government has continued the FTS. The ITCE/METC has been 

subject to regular review which, at least to date, have continued to underpin the 

continuance of the policies.   

Industryõs preferred design parameters for the FTS/ETC have been developed with the 

Canadian experience in mind. In particular, some of the potentially negative 

consequences of a FTS/ETC can be countered by industry and governments ensuring 

that complimentary policies are in place addressing other supply-side impediments to 

the efficient functioning of the exploration sector, including in relation to improved 

geo-scientific data, land access regulations, environmental regulations, and improved 

workforce skills and appropriate public and private research and development. The set 

of policies can together ensure that additional exploration effort is undertaken 

efficiently.     

This study does not undertake an assessment of the design features of the FTS/ETC. It 

is noted that the parameters of industryõs preferred FTS/ETC model have been 

developed over a number of years through consultative processes. The process has 

acknowledged the importance of getting the design of the policy right in order to 

reduce the risks of significant unintended consequences of the policy.22 

Current economic conditions should support a rapid inducement response while 

maintaining the productiveness of the expenditure as:  

 junior explorers have a ready stockpile of drilling targets;  

                                                      
22  A recent example was the R&D Syndication Program in the early to mid-1990s which was eventually abolished in 

1996. 
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 this is partly a result of the recent high levels of resources prices and 

exploration expenditure in 2007-08 followed by the current rapid contraction 

and collapse in financial markets;  

 there is excess exploration capacity which reduces the risk that increased activity  

will simply be inflationary and not result in real increases in activity; and  

 the design of the FTS/ETC  is intended to give explorers significant flexibility 

rather than putting tight restrictions on expenditure which then potentially 

inefficiently distorts investment decisions.   

3.3 Potential impacts on Australian exploration expenditure 

3.3.1 Price responsiveness, non-deductibility costs and size of inducements  

A FTS/ETC will reduce the costs of financing exploration. In an ABARE report, the 

cost to junior explorers of the current tax loss/non-deductibility provisions has been 

estimated conservatively at 7.5% of exploration costs23.  

The cost to junior exploration companies of an inability to obtain the full benefit of 

immediate deductibility of business expenses is a function of the volume of expenses 

and the time delay before the value of the deductions is realised. 

In 1999-2000, the aggregate exploration expenditure for a list of 138 junior exploration 

companies (taken from Minmet) was $149 million. If large companies had incurred 

these exploration expenditures, they would have generated a tax deduction worth $48 

million (equivalently, $32 million on exploration expenditure of $100 million). In the 

absence of an ability to carry losses forward, this would represent an estimate of the 

cost to junior exploration companies of an inability to deduct these expenses 

immediately. 

Companies may carry losses forward indefinitely and realise the value of the 

deduction when sufficient positive cash flows are generated. However, in itself, this is 

only of value to a company that is likely to generate positive cash flows at some point 

in the future. Many, if not most, junior exploration companies never generate positive 

cash flows from exploration activities simply because of the low probability of success 

of exploration projects. 

                                                      
23  Maritz T., 2003 Tax incentive options for junior exploration companies, ABARE eReport 03.4. report, for the 

Department of Industry, Tourism and Resources, Canberra. 
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The real cost of an inability to obtain immediate deductibility is an opportunity cost of 

capital determined by how long it takes these companies to realise the value of their 

tax deductions and the interest rate over this period. 

The cost to explorers is about 25 per cent of the cost of the losses. On expenditure of 

$100 million, this means a cost of roughly $8 million ($32 million multiplied by 0.25).  

A well designed FTS/ETC will seek to mitigate these costs. Like an increase in prices, a 

reduction in costs impacts on expected profitability and will induce a change in 

exploration expenditure.  

To get a sense of the size of the expenditure response to the change in exploration costs 

resulting from the introduction of the FTS/ETC, the cost estimates can be combined 

with information on how expenditure responds to price changes. This allows the 

construction of a plausible range of expenditure responses to a cost change which can 

then be ôplugged intoõ a model of the Australian economy to investigate the economy-

wide effects of the FTS/ETC (Attachment D).  

The estimate of the responsiveness of expenditure to price changes is taken from the 

modelling in Attachment C. For the Australian models, the long-run responsiveness of 

expenditure to a percentage change in prices is at least unitary or a coefficient of 1.024. 

This means that a 1 per cent change in price leads to at least a 1 per cent change in 

exploration expenditure25.   

                                                      
24  The long-run elasticity estimate is taken from the ECM models in Attachment C. The long-run coefficient for 

Australia is roughly 2.0, whereas it ranges between 0.5 and 2.2 for the Canadian models. A value of between 1.0 and  
1.5 is a plausible range for estimates.  

25  The elasticities are intended to be equally applicable whether prices are rising or falling. In other words, the 
magnitude of the expenditure response to a percentage change in prices is the same independent of the point in the 
price cycle (currently in a down cycle). In a cycle of falling minerals prices, a reduction in costs can be viewed as 
reducing the magnitude of the impacts of the price declines on expected profitability. Cost reductions from an 
FTC/ETS are immediate and therefore more certain relative to mineral price forecasts (although there will be 
uncertainty about bidding outcomes and the premiums paid for the FTS/ETC shares, and the level of ongoing 
commitment to the policies). For given equivalent percentage changes in revenues/prices and total costs, the 
change in costs will have a larger impact on the expected net present value of the exploration investments because 
differences in probabilities are taken into account when discounting the revenue and cost streams. This would tend 
to support responsiveness to a cost reduction at least as great as the estimated responsiveness of expenditures to 
price changes.  

 While the data shows that expenditure is pro-cyclical with prices, there are arguments for undertaking exploration 
investment against the cycle. In discussing modelling assumptions for this report, an exploration company argued 
that the best time to explore was in a down price cycle because the best time to sell is at the top of a price cycle. 
Given lags in mapping and drilling and the uncertainties of finding a discovery, exploration during a downcycle 
has the benefit of land and services being available (and lower cost), and the explorer has time to prove the 
discovery so that they are prepared to capitalise when prices are up. It was stated that, òIf you wait to the top of the 
price cycle by the time you have your money; have access to the ground; have done your homework; have waited in 
the queue for services; you find something when prices are falling; you have run out of money and you have to sell 
at any cost. Therefore, provided the lead time fits the cycle the best time to spend is when prices are fallingó.     
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For the purpose of establishing scenarios to test in the economy-wide modelling, it has 

been assumed that the cost to junior explorers may range between 5 and 20 per cent of 

eligible exploration expenditure. If a FTS/ETC fully offset these costs, then this 

represents a cost reduction by the same amounts.  

Using the price elasticity of 1.0 would then suggest that expenditures will increase 

between 5 and 20 per cent.  The larger the responsiveness of expenditure to a change in 

costs the greater the inducement effect for a given level of government expenditure. An 

elasticity estimate of 1.5, which is lower than the long-run estimate for the Australian 

models in the Attachment at roughly 2.026, suggests an expenditure response could be 

in the range of between 7.5 and 30 per cent.   

Statistical modelling also indicates that Australian exploration expenditure responds 

quite rapidly to price shocks, so that a cost reduction shock from the introduction of 

the FTS/ETC should also lead to a rapid inducement response (see Attachment D for a 

discussion).  

3.3.2 A capability to respond rapidly   

The survey of exploration companies sought information on the likely magnitude of 

the change in expenditure in response to a FTS/ETC, the likely speed of response, and 

each firmõs capabilities/impediments to responding rapidly.  The key findings were:  

 expected magnitude of inducement: responses supported a very significant 

inducement effect ranging from 75 per cent to 134 per cent of the level of 

expenditure expected without a FTS/ETC;  

 speed of response: three-fifths of respondents indicated a significant expenditure 

response within three months of the introduction of the policy, and four-fifths 

within six months;  

 capabilities to respond -  

 growing spare capacity supported a potentially significant stimulatory effect 

in the short term;  

 almost all respondents indicated that they had sufficient drilling targets 

identified to readily undertake additional exploration expenditure;  

                                                      
26  In model 2a, taking two standard deviations from the point estimate of the long-run elasticity of expenditure with 

respect to price at 2.046, results in a 95 per cent confidence interval with a lower bound estimate of 1.456.  
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 the need to obtain permits, the need to engage contractors, and their financial 

capacity, were either not seen as an impediment or were considered easily 

overcome.  

The findings support a potentially rapid response to a policy to induce additional 

expenditure quickly.  

The findings in respect of growing spare capacity are supported by a February 2009 

survey conducted by The Australian Institute of Geoscientists of its members. The 

survey found:  

 geoscientists were effectively fully employed in 2008, with 56 per cent employed 

in minerals exploration (including diamond exploration);  

 there has been a rapid deterioration with 71 per cent indicating they were fully 

employed in the last six months; 10 per cent retrenched; 14 per cent indicating that 

they are unable to maintain full self-employment; and 5 per cent being compelled 

to work shorter hours; and 

 only half of Australiaõs geoscientists are confident of being employed in twelve 

months time.   

3.3.3 Speed of financial market responses  

Response to a FTS/ETC in changing the value of IPOs  

As with other capital market responses, the equity market response to a FTS/ETC 

should be rapid in terms of incorporating the change in incentives to undertake 

exploration investments. This should result in a rapid adjustment of the value of 

explorer IPOs, thereby providing additional finance for exploration. The process of 

raising capital will result in some lags, but survey responses did not identify these lags 

as being a significant hurdle to responding with additional expenditure in the latter 

half of 2009.    

3.3.4 Base case assumptions  

Price forecasts  

To investigate the economy-wide impacts of the FTS, a base case of future exploration 

expenditures was established using current price forecasts from ABARE for metals and 

other minerals, and energy minerals.  
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The price assumptions cover the period 2009-10 to 2013-14 (Table 7). The sharpest price 

declines for both metals and other minerals and for energy minerals occurs in 2009-10 

under both scenarios.   

Table 7 Price path assumptions    

 2009-10 
% 

2010-11 
% 

2011-12 
% 

2012-13 
% 

2013-14 
% 

Price change from previous period -       

   Metals & other minerals -17.0 -5.8 -1.0 -3.5 -0.0 

   Energy minerals -34.7 -1.1 5.0 8.1 5.2 

Source: Synergies   

Expenditure base case impacts  

Exploration expenditure for metals and other minerals is categorised as ônewõ deposits 

and ôexistingõ deposits. New deposit exploration expenditure as a percent of total 

metals and other minerals exploration expenditure ranged from 35.6 to 49.4 per cent 

over the period 2003-04 to 2007-08. For the base case and inducement estimates, 

exploration expenditure for metals and other minerals was based on the level of ôNew 

Depositõ expenditure. This, in the first instance, overstates junior companiesõ level of 

exploration as senior explorers also undertake a lesser amount of new deposit 

expenditure. Offsetting this, junior companies also explore in and around existing 

deposits. Overall, using total new deposit exploration should provide a reasonable 

estimate of the level of exploration activity in Australia undertaken by junior 

exploration companies.  

For oil and gas exploration expenditure, information provided by APPEA indicated 

that juniors accounted for about 9 per cent of total exploration expenditure (on and off-

shore, existing production leases and ôAll Other Areasõ). To derive an estimate of total 

exploration expenditure for junior companies, the 9 per cent of petroleum exploration 

was added to junior companiesõ new deposit exploration.  

To predict expenditure declines from the forecast price declines, Error Correction 

Models were run on Australian and Canadian data. The results of the models were 

used to guide the initial short-run impact of a change in price on exploration 

expenditure, and subsequent lagged adjustments of expenditure (discussed in 

Attachment C).  

Under the base case, forecast nominal expenditure levels at 2013-14 are above recorded 

levels at 2003-04 (Figure 11).   
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Figure 11 Junior resources exploration expenditure, $ million  

 

Note: Expenditure is in nominal terms. Includes metals and other minerals plus petroleum. Does not include exploration expenditure 

classified as óExisting Depositsô. Expenditure for 2008-09 is a combination of recorded expenditure for July-Dec 2008 and expected 

expenditure for the period Jan-June 2009.  

Data source: ABS (Cat. no. 8412.0), ABARE and Synergies estimates 

3.3.5 Net inducement assumptions  

Scenarios  

The modelled shocks include the net induced exploration expenditure from the 

introduction of the FTS/ETC. Under a permanent policy, the expenditure response can 

be viewed as a permanent shift up in the level of expenditure for a given level of 

prices. The introduction of the scheme may also result in a ôbring forwardõ effect given 

growing spare capacity and the existence of a ready supply of drill targets.   

The two inducement scenarios are:  

 a low rate of inducement response scenario (10% inducement); and  

 a high rate of inducement response scenario (30% inducement).  

With the low response scenario exploration expenditure falls, but not to the same 

extent as in the base case (Figure 12). The level of the inducement is equal to the 

vertical distance between the base case plot and scenario plot. Overall, the induced 

additional expenditure is insufficient to offset the falls in expenditure driven by the 

price declines. In the high response scenario, the inducements effects are strong 
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enough that expenditure rises in 2009-10 relative to 2008-09, and results in roughly the 

same level of expenditure at 2013-13 as is estimated for 2008-09.  

Figure 12 Base case and induced responses 

 

Data source: ABS (Cat. no. 8412.0), ABARE and Synergies estimates 
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4 Stimulus impacts  

 

Key points  

Å  The Australian Government has adopted a range of stimulatory measures to address the 

current economic downturn, and is considering additional responses in the context of its 

upcoming 2009-10 Budget.  

Å An FTS/ETC possesses the characteristics that are generally required of a policy for it to 

be considered a good measure to stimulate economic activity.  

Å An FTS/ETC would stimulate real output, consumption and employment. The employment 

impacts are likely to be greater than modelled.  

Å The size of the stimulus impacts are significant compared to the size of the exploration 

expenditures or the costs to the Australian Government in foregone revenue.   

4.1 Desirable characteristics of a stimulus policy  

4.1.1 Assessment criteria  

Economic stimulus measures should satisfy a number of generally agreed criteria 

(Box 5). The criteria seek to ensure that the policy response is suited to the problem at 

hand - the need to stimulate aggregate demand. Policies need to be timely in the sense 

that they can be implemented quickly and provide a rapid impact on the economy 

when the need is greatest. They need to be targeted in the sense that the resources 

transferred should have at least as great an impact on GDP as alternative policies being 

considered as stimulatory measures. Policies should also be temporary in the sense that 

the stimulatory impacts are withdrawn once the economy improves. Ideally they 

should utilise resources in an economy efficiently ð in the sense that the use and spatial 

inducements are compatible with efficient resource allocation (such that longer term 

distortions are avoided). 
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Box 3 Criteria for assessing stimulatory policies   

óGo Earlyô  

Measures need to be óTimelyô. Timely measures are those that, once triggered, stimulate new spending quickly. 

Policies need to be fast acting to address need when it is greatest, rather than having impacts once the economy 

is already improving or has improved. Typically, there are three types of lags that can delay how fast a measure 

can begin to have impacts on the economy:   

Å lags in political decision making;   

Å lags in policy implementation following decisions being taken; and   

Å lags by households and businesses in making the expenditures.  

óGo Hard and Go Householdsô 

Measures need to be óTargetedô. Targeted measures are those that are aimed at individuals and businesses that 

will spend quickly the majority of any new resources they receive. Targeting should maximise impacts on GDP 

growth over the longer term.  

óTemporaryô 

Measures should be óTemporaryô. This may mean that the measure automatically ceases (like a one-off cash 

payment), or that it is subject to review. The latter is more relevant for where the stimulatory policy also has 

beneficial supply-side characteristics (discussed below). 

Part of a Diversified Response 

Individual measures need to be part of a diversified response. A diversified response acknowledges the significant 

uncertainties that exist about the causes of problems, the timing, and the best remedial policy responses. A 

diversified response may seek both to stimulate demand in the short-run and support supply-side responses and 

investment.  

A diversified response would also seek to target sectors and regions with underemployed resources with 

significant multiplier effects.  

Consistent with good, long-term policy outcomes 

Policy responses that seek to stimulate the economy should not negatively impact on the longer term quality of 

policy settings designed to support economic and productivity growth.  

Policies rarely have short-term impacts only. The choice of one policy measure means 

that some other measure was not implemented (there is an opportunity cost). 

Therefore, it is important that stimulus policies are also consistent with good long-term 

policy design principles. The policies need to support long-term economic and 

productivity growth (or at least not reduce it), avoid unintended consequences, and 

take appropriate account of the (frequently larger) longer run consequences of policy. 

The Australian Government27 recently emphasised the need to make stimulus oriented 

policy consistent with longer run policy objectives:  

                                                      
27  Australian Government 2008, Nation Building and Jobs Plan: Building Prosperity for the Future and Supporting 

Jobs Now, December, p. 14 
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Discretionary fiscal stimulus should add to, rather than come at the expense of, 

investment in the long-term drivers of growth and productivity. The global 

recession and consequent spare capacity means there is scope to combine shorter-

term stimulus measures to boost growth in jobs in 2009 with longer-term measures 

to boost productivity growth, improve social equity and accelerate the 

transformation to a lower-carbon economy.  

Blinder 2008 argues that stimulatory oriented policies and long run growth policies 

point to quite separate policy levers:  

Mainstream economists believe that GDP is basically demand-determined in the 

short run but supply-determined in the long run. That means, roughly, that if you 

want to influence where GDP will be two or three quarters from now, you can 

pretty much ignore capital formation, labor force, technology, productivity, and 

other determinants of aggregate supply and simply work on aggregate demandñ

that is, on spending. On the other hand, if you want to influence where GDP will be 

five years from now, you can pretty much ignore aggregate demand and focus 

instead on the determinants of aggregate supply that I just mentioned. 

The point of this pedantry is that fiscal stimulus is inherently a short-run policy that 

must therefore focus on boosting spending, not on boosting productivityñeven 

though the latter is what we care about in the long run. So, while there may be many 

good reasons to favor policies--like deficit reduction, infrastructure building, or 

permanent changes in the tax code--that can bolster long-term growth, the second 

good design principle for stimulus is: Fiscal stimulus should have maximal short-

run impacts on spending.  

There is uncertainty about the duration of the Australian recession. If the recession 

becomes more protracted, other policy levers, such as, direct government investment 

can be considered.  

Effective targeting of stimulus policies needs to take account of the specific prevailing 

conditions and characteristics of the economy as the ôbestõ set of policies will vary by 

these factors. This suggests that policy responses need to be flexible to facilitate policy 

adjustments as circumstances change. Further, given uncertainties in diagnosing the 

true underlying problems, including lags in data and diagnosis, the package of 

measures should be diversified (Box 6).  

Given the lags in policies addressing a more prolonged downturn, a diversification 

package of measures can include both policies which address quick stimulation of 

demand and public investment policies (with selection of projects subject to rigorous 

analysis).    
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Box 4 Best practice fiscal policy 

There have been numerous studies on the effectiveness of fiscal policy, particularly in the United States. These 

studies suggest that fiscal expansions have a multiplier effect on aggregate demand and output, with the value of 

the multiplier usually between 0.5 and 1, and increasing with the responsiveness of consumption to current income 

(for example, Hemming et al, 2002).  

Typically in Australia, a 1 per cent of GDP stimulus adds 0.5 to 1 per cent to GDP growth and supports up to 

75,000 jobs. As stimulus is reduced, the support for jobs is reduced.  

Treasury has modelled the impact of the stimulus package on economic growth and jobs using their forecasting 

models. The modelling shows that the Nation Building and Jobs Plan is expected to boost GDP growth by around 

½ per cent in 2008-09 and around ¾ to 1 per cent in 2009-10, supporting and sustaining up to 90,000 jobs over 

the next two years.  

To ensure it provides the greatest possible support for jobs and growth, the Nation Building and Jobs Plan has 

been designed with the following principles in mind.  

Where an immediate boost in demand is required, the most effective fiscal policy measures are those that can be 

implemented quickly and targeted to those who are most likely to spend additional income (that is, liquidity 

constrained households). On the other hand, when confronted with a prolonged downturn the most effective fiscal 

policy measures are those involving direct government investment in the economy that can be implemented 

quickly (for example, on capital works).  

The wide range of results from different studies show that the effectiveness of a fiscal policy measure is highly 

dependent on the nature of the underlying economic circumstances and the implementation of the measure ð 

which can occur through taxation, expenditure or a combination of both. It is difficult for any econometric study to 

account specifically for such factors and circumstances.  

In the current environment, the IMF concludes that this uncertainty provides a strong argument for policy 

diversification (rather than relying on a single policy response).  

In practice, the relative strengths of different arms of macroeconomic policy (that is, monetary policy and different 

arms of fiscal policy) mean that a combination of measures is likely to be the most effective: the monetary policy 

response determined by the Reserve Bank guided by a medium-term framework; and the shorter-term emphasis 

of fiscal policy, anchored in a medium-term framework, shifting from measures to support consumption to direct 

public investment as soon as practicable. 

Source:  Reproduced from Australian Government 2008, Nation Building and Jobs Plan: Building Prosperity for the Future and 

Supporting Jobs Now, December, p. 15 

4.1.2 Assessment of the FTS/ETC as a stimulatory policy  

The information provided earlier in the report indicates that a FTS/ETC is consistent 

with the above criteria:  

 the scenarios for the magnitude of the induced exploration activity are plausible. 

Given the strong backward and forward linkages, the policy is targeted and is 

expected to provide a significant stimulatory effect (discussed further below in the 

context of the modelling results);  
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 survey evidence suggests that a rapid response is likely and that industry does not 

believe there are significant impediments to a rapid response. Therefore, the policy 

is timely;  

 the policy is principally a supply-side measure to complement demand side 

measures that the Australian Government has adopted. Therefore, it is diversified;  

 in the context of policy responses to date, it is also part of a diversified response in 

the sense of targeting an industry sector that has been particularly hard hit by the 

Global Financial Crisis and a sector that is recognised as having significant 

multiplier effects; and  

 the policy has been promoted for some time by industry as a worthy reform for 

the long term benefit of the resources exploration, production and processing 

industries. These industries contribute significantly to the broader economy.    

4.2 Stimulatory impacts  

This section discusses the general equilibrium modeling results and some analysis of 

potential regional economic effects.  

4.2.1 Modelled impacts  

Increases in mining exploration generates increased economic activity in two ways:  

 exogenous increases in final demand spending on mining exploration produces 

additional òflow-onó activity; and/or 

 exogenous increases in mining exploration results in a lagged impact on the level 

of mining and petroleum activity, minerals processing and supporting activities 

through the discovery of resources.   

To quantify the first effect within economic models, it is necessary to simulate 

additional spending on exploration either by the creation of an aggregated exploration 

sector or by distributing the spending in this sector across its contributing sectors, such 

as, mining construction, business services, legal services, scientific services and 

transport and geotechnical services.  

To quantify the second effect requires first calculating the impact of increased 

exploration upon mining and petroleum production (the elasticity of production with 

respect to exploration expenditure) and then estimating the economic effects of this 

increased activity.  
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The modelling in this study is focused only on the former effect - the impact of 

increased exploration activity, but excluding any impacts related to the discovery and 

exploitation of resources. Impacts are provided over the years 2009-10 to 2012-13. The 

principal contribution of exploration through increased mining and petroleum 

production and processing industries would occur after this period, given the lags 

between exploration and development of discovered deposits. However, it is 

recognised that it is the longer-run effects that drive the overall value of exploration to 

the Australian economy.  

The dynamic Computable General Equilibrium model used to model the economy-

wide impacts is described in Attachment F.  

4.2.2 National Results   

The main results from the modelling are (Table 8):  

 the policy is welfare enhancing over the time frame under analysis;  

 real GDP increases ranging from $25 to $75 million in 2009-10;  

 employment increases ranging from 600 to 1700 persons in 2009-10;  

 real private consumption expenditure increases from $31 to $94 million in 

2009-10;  

 the magnitudes of the impacts are modest when considered against the size of the 

entire Australian economy. However, this is driven by two factors:  

 the size of the exploration expenditure shocks that were modelled are modest; 

and  

 the impacts of exploration on resources production and processing would 

happen outside the timeframe of the analysis; and  

 other results include:  

 real investment increases by between $124 and $374 million; and  

 net exports decline. This result occurs because it is assumed that the 

additional resources flowing to the mineral exploration sector is provided 

through overseas investments (either directly or indirectly). At the margin, 

this raises the exchange rate compared to what it would be in the absence of 

the policies, thereby impacting on the exports and imports of other industries.   
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Table 8 Macroeconomic variable changes from base case values 

$ million, 2007 prices or number of persons   

 2009-10 2010-11 2011-12 2012-13 

Low response scenario     

Real GDP 24.9 9.7 0.6 2.8 

Employment (# persons) 600 188 0 74 

Real private consumption 31.3 16.9 6.5 9.1 

Real investment 123.8 79.7 49.8 68.2 

Net exports -26.1 -24.9 -21.1 -27.3 

     

High response scenario     

Real GDP 74.6 29.3 1.9 8.6 

Employment (# persons) 1,677 564 1 226 

Real private consumption 93.9 50.5 19.5 27.3 

Real investment 371.4 239.1 149.6 205.0 

Net exports -78.4 -74.6 -63.2 -81.7 

Source: Centre of Policy Studies  

4.2.3 Industry impacts  

Over the modelled period to 2015, the industries with the largest increases in the real 

value of output are construction services, trade services, and business and other 

services. In the longer term, it would be expected that exploration would have a very 

significant impact on output and employment in the mining and petroleum 

production, and processing industries. Therefore, there would also be flow-ons to 

related manufacturing industries. These longer run impacts were not modelled for this 

study.   

An FTS/ETC would also impact positively on a range of capital market participants. 

The introduction of ITCE in Canada had a dramatic impact on capital raising for 

exploration which bolstered Canadaõs status as a global centre for mining finance. A 

FTS in Australia could have similar effects. Increased capital raising requires greater 

involvement of a range of industry participants, including brokers, underwriters, 

lawyers and accountants. These organisations, who employ a large number of people 

in certain centres, may be able to limit job losses if not maintain current levels of 

employment.  

4.2.4 Size of the employment effects   

The Monash Multi-Regional Forecasting (MMRF) model is an established tool for 

analysing national economy-wide impacts, with state and territory, and 

industry/commodity detail. Additionally, the use of the Centre of Policy Studies 
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provides a highly reputable and independent assessment of the potential impacts of 

the FTS/ETC.  

The earlier discussion of backward and forward linkages is based on a specific 

exploration sector whereas  in MMRF it is not separately identified. As discussed, the 

constructed exploration sectorõs purchases, based on reasonable assumptions, is 

weighted heavily towards industries with a high labour content with the implication 

that the employment effect results above are likely understated by a reasonable 

margin. We estimate the possible additional employment impact at a factor of 1.7 over 

the MMRF impacts (Figure 13 shows the adjustment applied to the high response 

scenario). Therefore, the employment impacts should be viewed as lower bound 

results, with the true ability of the FTS/ETC to stimulate employment greater than that 

suggested by the modelled results.  

The employment impacts are larger in 2009-10 and 2010-11 in part because of the 

bring-forward effect that has been assumed in constructing the inducement scenarios. 

This effect is based on the idea that exploration companies will respond rapidly to the 

FTS/ETC, and pursue their current ôstockõ of drilling targets, which will then lead to at 

least a couple of years of activity not much different to the base scenario.  

Figure 13 Employment impacts from increased exploration activity   

 

Note: Does not include any employment impacts from discoveries impacting on mining and petroleum production, processing industries, 

and supporting industries.  

Data source: Centre of Policy Studies and Synergies estimates  

4.3 Net impact on government revenues  

The introduction of a FTS/ETC will result in a tax expenditure by the Australian 

Government along with generating increased revenue through increased economic 
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activity. Estimates of the net impact on government revenues can be constructed using 

the underlying cost assumption of the low and high response scenarios.  The low 

response scenario is consistent with a cost of about 10 per cent of exploration 

expenditures, while the high response scenario is consistent with a cost of about 20 per 

cent (an elasticity of 1.5 turns it into a response of 30 per cent).  

Where all junior exploration expenditure is financed through the FTS/ETC, the net 

impact on government revenues for 2009-10 is a reduction in revenues ranging from 

$61 to $145 million (Table 9). For the case where only induced expenditure is financed 

through the FTS/ETC, net impacts range from $0 to $23 million. As can be seen, there 

is a much larger revenue impact where the FTS/ETC finances expenditure which is not 

induced expenditure.  

The revenue estimates incorporate:  

 an adjustment to reflect that not all junior expenditure will be eligible exploration 

expenditure for the purposes of the FTC/ETS (an assumption of 80 per cent 

eligibility has been used);  

 an assumption that foreign buyers of shares will renounce 20 per cent of potential 

credits;  

 an increase in revenues flowing to governments in Australia from the modelled 

increases in GDP (a revenue to GDP share of 31.0 per cent has been used for 

2009-1028 under the assumption that governmentõs share of the economy is held 

constant); and  

 a clawback through Capital Gains Tax applying to the sale of shares.  

                                                      
28  See 2008-09 Budget Paper No. 1, Statement 10, Table 1.  
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Table 9 Foregone revenue estimates 

 
2009-10 

$m 
2010-11 

$m 
2011-12 

$m 
2012-13 

$m 
2013-14 

$m 

Base expenditure levels -       

Includes Low response (10%) 875 785 740 740 735 

Includes High response (30%) 1,074 927 836 874 869 

      

Foregone revenue: All junior expenditure financed through FTS/ETC 

Low response (10%) 61 57 56 55 56 

High response (30%) 145 132 126 131 133 

      

Foregone revenue: Only induced expenditure financed through FTS/ETC 

Low response (10%) 0 2 3 4 5 

High response (30%) 23 23 21 28 31 

      

Increase in real private consumption -       

Low response (10%) 31 17 7 9 6 

High response (30%) 94 51 20 27 17 

Note: The low response scenario includes a reduction in costs of 10 cents for each eligible exploration dollar (with responsiveness to the 

cost reduction based on an elasticity of 1.0). The high response scenario includes a reduction in costs of 20 cents for each eligible 

exploration dollar (with an elasticity of 1.5 magnifying the response to 30 per cent). It has been assumed that: 20 per cent of shares 

issued will not be renounced because the purchasers are foreign shareholders; the modelled increase in real GDP generates increased 

tax revenue in proportion to taxation as a per cent of GDP; and capital gains tax increases by the amount of the ETC.   

Source: Synergies   

If the high response scenario underestimates the response of junior explorers to the 

introduction of the FTS/ETC, then the estimates of the impacts on government 

revenues will be understated. However, a higher expenditure response would also 

provide greater stimulus impacts.  

Importantly, the foregone revenue estimates do not take account of the positive 

revenue implications of resources discoveries over the longer term. The increase in 

exploration expenditure will lead to discoveries that will, with a lag, underpin future 

mining and petroleum production and processing. These industries contribute strongly 

to the taxation and royalty revenues collected by the Australian Government and state 

and territory governments.   

The net inducement ratios indicate that the policies induce more exploration 

expenditure than is foregone in revenue. For the low response scenario in 2009-10, if all 

junior exploration expenditure is financed through the FTS/ETC, then the results 

imply that $1 in tax expenditure results in a net increase in exploration expenditure of 

$1.6. For the high response scenario in 2009-10, the ratio is $1.8 in net exploration 

expenditure for each $1 in tax expenditures. The actual inducement ratios would be 

higher where junior exploration companies finance some proportion of their future 

exploration activities by means other than the FTS/ETC.  
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The inducement ratios are lower than the 1994 Canadian estimate of 2.6. If roughly 65 

per cent of non-induced expenditure became funded by the FTS/ETC, rather than 100 

per cent, then the inducement ratios would equal 2.6 in 2009-10.   

Overall, the policy results in reasonable inducement ratios, net increases in GDP, and 

net increases in real private consumption expenditure when the impacts are considered 

against the modest size of the net inducement shocks modelled, and the constraint that 

the additional spending does not become productive in the time frame under analysis.  

The policies raise welfare in the short-run, raise employment in the short-run, and 

would be expected to have more significant longer term impacts as discoveries feed 

through into mining and petroleum production and processing. Industry value added 

for these industries, while dependent on a flow of new resources discoveries, is far 

greater than for the exploration sector itself. For example, comparing the value added 

from total mining production to a constructed exploration sector gives a ratio of about 

20:129.    

4.4 Limitations of the modelling  

The economy-wide modelling is based on a set of assumptions about the size and 

timing of the expenditure response by junior explorers to the introduction of the 

FTS/ETC. The low and high response scenarios are given to the economy-wide model 

as an exogeneous input or shock to the model, and are not determined within the 

model. For reasons discussed earlier, a 10 and 30 per cent increase in exploration 

expenditure compared to what would otherwise be the case, does not seem 

unreasonable when looking at Canadian evidence or when considering the costs of 

non-deductibility (based on ABARE work).  

The modelling is not intended to take account of many important considerations that 

will influence actual impacts, such as, the detailed design features of the FTS/ETC.   

It is particularly important to keep in mind that what has been modelled are the effects 

of increased exploration activity itself, not the longer run effects of the discoveries that 

exploration provides.   

 

 

 

                                                      
29  Based on ABS Mining Operations Australia (Cat. No. 8415.0) and Synergies estimates of a minerals exploration 
sector within the ABS defined sector òExploration and other mining support servicesó.  
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5 Conclusions  

Mining and petroleum production, and resources processing contribute strongly to the 

Australian economy in terms of generating output, employment, and providing 

revenues to governments for socially worthwhile expenditures. For the long term 

viability of these industries, exploration is critical.  

Junior exploration companies play a particularly significant role in the discovery of 

new deposits, but face a number of longer term structural impediments to financing 

their activities. This is why industry has long been interested in a FTS/ETC policy.   

Exploration has strong backward and forward linkages with the rest of the economy 

and is a labour intensive activity. A survey of industry has provided support for a 

significant expenditure response to a FTS/ETC. It has also indicated that industry does 

not foresee significant impediments to it responding rapidly by raising expenditure 

compared to its current investment plans. These factors or characteristics are what is 

looked for when assessing policy options to stimulate an economy.   

Economy-wide modelling supports significant short term impacts of a FTS/ETC 

compared to the size of the increase in exploration expenditures and the short-term 

negative revenue impacts to the Australian Government. The policy increases real 

GDP, real private consumption expenditure and employment. It is welfare enhancing 

as the benefits of the policy outweigh its costs.   

The Australian Government has adopted a range of measures to address the current 

economic downturn, and is considering additional responses in the context of its 

upcoming 2009-10 Budget. Introduction of a FTS/ETC with eligible expenditures dated 

from 1 July 2009 will provide a stimulus to the economy, and more substantial benefits 

over the longer term.  
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A Canadian policy timeline 

Table 10  Tax incentives for mineral exploration  

Jurisdiction Incentive Description Introduction 
Date 

End Date Notes 

Federal Flow through 
shares (FTS) 

FTS are a financing mechanism that assists a mining or oil and gas corporation to 
raise capital for exploration and development expenses. In addition to an equity 

interest in the issuing corporation, the flow through share transfers t the purchaser of 
the share the right to the income tax deductions associated with new expenditures 

and development by the corporation. Flow through shares are particularly important 
as a financing mechanism for smaller oil and gas corporations that are not currently 

in a taxable position and do not have easy access to alternative financing 
arrangements 

1983  Flow through shares were introduced in 
1954. However, they only became 

popular in 1983 when the depletion 
allowance associated with CEE 

became transferable to investors 

 Investment Tax 
Credit for 
Exploration 
(ITCE) 

The ITCE was intended as a temporary measure introduced in the 2000 Economic 
Statement and Budget Update. It was available at the rate of 15 per cent of 

qualifying expenditures to individual investors in respect of ñgrass rootsò mining 
exploration expenses financed using flow through shares.   

October 2000. 
Ceased on 
December 

2005 

  

 Mineral 
Exploration Tax 
Credit (METC) 

  The METC is available at the rate of 15 per cent of qualifying expenditures to 
individual investors in respect of "grass roots" mining exploration expenses financed 

using flow through shares. Grass roots exploration focuses on finding new 
resources, as opposed to delineating existing resources.  

May 2006 [not 
retroactive to 

cover 4 month 
gap] 

Subject to 
annual 

extensions 

In May 2006, the newly elected federal 
government re-introduced the ITEC 

program as the Mineral Exploration Tax 
Credit (METC) and extended it to 

March 2007. It has subsequently been 
extended on an annual basis. 

Quebec Additional 
deduction 
program for flow 
through shares 

Maximum 50% deduction for surface exploration spending. Applies to flow through-
share investors paying taxes to the province. 

1983 No sunset 
date 

Was extended 
indefinitely in 
March 2004 

budget 

Tax credit relating to resources 
Maximum 45% tax credit paid directly to 

corporations (refundable and non-
refundable components). 2001 2008 
Refundable and non-refundable tax 

credit rates vary according to type of 
company and location of exploration 

project 

Ontario  Flow Through 
Tax Incentive 

5% tax credit of eligible Ontario exploration expenses to be claimed by Ontario 
taxpayers 

Dec. 2000 No sunset date Harmonized with federal ITCE, but 
refundable and no sunset date 

Manitoba Mineral 
Exploration Tax 
Credit (MMETC) 

Non-refundable 10% personal income tax credit for resident investors in eligible flow 
through shares of qualifying companies. 

Apr. 2002 Dec. 2005 Harmonized with federal ITCE 
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Jurisdiction Incentive Description Introduction 
Date 

End Date Notes 

Saskatchewan Mineral 
Exploration Tax 
Credit 

Income tax credit of 10% for investors in eligible flow through shares of qualifying 
companies. Applies to investors paying taxes to the province 

Mar. 2001 Dec. 2005 Harmonized with federal ITCE 

British Columbia Mining Flow 
Through Shares 
Tax Credit (BC 
MFTS) 

Non-refundable 20% tax credit for investors in eligible flow through shares of 
qualifying companies. Applies to investors paying taxes to the province 

July 2001 Dec. 2005 Harmonized with federal ITCE 

 Mining 
Exploration Tax 
Credit (METC) 

20% refundable tax credit on eligible grass-roots mineral exploration. Paid directly to 
companies or individuals incurring the expenses 

Aug. 1998 July 2006 Cannot be used concurrently with BC 
MFTS. Partly harmonized with federal 

CEE rules. 

Yukon Yukon Mineral 
Exploration Tax 
Credit (YMETC) 

Refundable corporate and personal income tax credit of 25% of eligible off-mine-site 
mineral exploration expenditures. 

Apr. 1999 Mar. 2007 Individuals claiming the credit must be 
residents of the Yukon. Corporations 

must have a permanent establishment 
in the Yukon. The credit may be 

reviewed before 2007 if warranted by 
improved market conditions and 

increased expenditures 

Note: Provincial information is as at 2004. 

Source: Department of Finance, Canada, Improving the Income Taxation of the Resource Sector in Canada, http://www.fin.gc.ca/activty/pubs/rsc_1-eng.asp. Accessed on 26 March 2009. Canada Minerals 

Yearbook, various years. Synergies update of information published in Canada Minerals Yearbook 2004 

 

http://www.fin.gc.ca/activty/pubs/rsc_1-eng.asp
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B Survey of exploration companies  

An electronic survey of exploration companies was sent to 689 companies with 53 

responses received. Companies provided information on their intended exploration 

expenditures with and without a FTS/ETC, the likely speed of their expenditure 

response, and their capabilities to respond rapidly. The survey responses were used 

primarily to provide a qualitative discussion of the possible speed of responses, 

including capabilities and impediments to undertaking additional exploration. The 

magnitudes of the modelled inducement shocks were established using other 

information and analysis.  

B.1 Expectations of a significant inducement effect  

Exploration companies were surveyed about their expenditure expectations without a 

FTS/ETC and the additional expenditure they would undertake if a FTS/ETC was 

introduced. Industry expects a significant inducement effect with the additional 

expenditure ranging from 75 to 134 per cent expected expenditure given current 

economic conditions and policy settings. This information indicates that, in industryõs 

view, a FTS/ETC will put in place a significant incentive to undertake additional 

exploration investment.  

Table 11 Expected increase in expenditure in response to a FTS/ETC   

 Jan-June 2009 July-Dec 2009 Jan-June 2010 July-Dec 2010 

 % % % % 

Min. 0 0 0 0 

Max. 5,000,000 5,000,000 5,000,000 5,000,000 

Median 100,000 275,000 500,000 500,000 

Average 521,961 829,135 891,961 978,726 

Std. Dev. 1,087,296 1,280,526 1,233,694 1,355,453 

     

Inducement % 71.3% 107.8% 111.8% 131.8% 

Data source: QRC/ASX April 2009 survey of industry  

B.2 Speed of response  

Fiscal stimulatory policies ideally need to influence economic activity quickly.  

Responses to the introduction of a FTS/ETC are expected to occur quickly. Junior 

explorers were asked, òIf the FTS/ETC is announced in the 2009/10 Federal Budget on 
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12 May 2009 with immediate effect, how long after 12 May will it be before you 

increase your exploration activity?ó.  Of the survey responses, 8 indicated that they 

would increase expenditure in less than one month, 22 indicated less than three 

months, 10 indicated less than 6 months, 8 less than a year, and 2 less than two years. 

Introduction of the FTS/ETC would have significant impacts on exploration activity as 

early as the latter six months of 2009.  

As well as having the incentives to invest, an actual inducement effect is dependent on 

the existence of the capabilities to respond. Junior explorers were also asked a series of 

questions on their ability to respond rapidly covering:   

 the existence of increasing spare exploration capacity;   

 the existence of identified drilling targets;  

 whether or not permits will be required to undertake the exploration activity;  

 whether or not an inability to engage contractors to perform the exploration 

activity is expected; and  

 whether or not the junior explorer has the financial capacity and approvals to 

undertake the exploration activity.   

The key findings are:  

 respondents expect to have spare exploration capacity of some 30 per cent through 

2009-10 in the absence of the FTS/ETC;  

 compared to December 2008, full-time employment is expected to be down by 

10 per cent by June 2009;  

 almost all respondents indicated that they had sufficient drilling targets identified 

to readily undertake additional exploration expenditure;  

 roughly half of the respondents indicated that permits were not required. Where 

permits were required, half indicated the requirement could easily be overcome, 

while half indicated that it would result in some delay;  

 almost all respondents indicated that the need to engage contractors would not be 

an impediment to them increasing expenditure;  

 over two-thirds of respondents indicated that their financial capacity and 

approvals to undertake exploration works would not be an impediment. Of those 

indicating it would be an impediment, 11 indicated it could easily be overcome, 

while 20 indicated it would result in some level of delay. Note that other 
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information provided by respondents, for example, their expenditure plans in 

response to a FTS/ETC, indicates that delays are short;  

 roughly half of respondents indicated that they had the capacity to increase 

spending from internal financing or other sources of short term finance;  

 over two-thirds of respondents indicated that they were dependent on additional 

capital raisings in order to increase exploration activity; and  

 there were no significant ôother impedimentsõ.    

The findings do not point to significant constraints on the capabilities of explorers to 

respond to incentives to increase expenditure. Where there are constraints or 

requirements, respondents often indicated that they could be easily overcome (Table 

12). Where the constraints or requirements are expected to result in some level of delay, 

the expenditure data provided by respondents imply that delays are relatively short.  

Overall, the findings imply a potentially rapid response to a policy to induce additional 

expenditure quickly.   



   

   Page 62 of 80 

Table 12 Absence of impediments to respond quickly    

Spare capacity with no FTS/ETC 
(# of responses) July-Dec 2009 Jan-June 2010 

   

<25  29 27    

25 to <50  11 10    

50 to <75  6 9    

>75 6 6    

Average Capacity % 27 29    

      

Full-time employment outlook June 2009 Dec. 2009    

Change from Dec. 2008 (%) -10.0 -10.0    

      

      

Impediments (# of responses) Yes No 
Easily 

overcome 
Will result in 

delays Not applicable 

Sufficient drilling targets identified?  52 1 16 0 31 

Permits required for additional 
expenditure?  

29 24 15 14 21 

Anticipate inability to engage 
contractors? 

2 51 18 3 26 

Financial capacity and approvals 
to undertake works? 

37 15 11 20 16 

Other impediments? 4 16 5 2 25 

      

      

 Yes No    

Do you have the capacity to 
increase exploration activity from 
internal or other short term 
financing? 

25 26    

To increase exploration activity, 
are you dependent on additional 
capital raisings?  

38 15    

Data source: QRC/ASX April 2009 survey of industry  
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C Modelling of exploration expenditure   

This attachment investigates the relationship between exploration expenditure and 

mineral prices using Error Correction Models (ECMs). ECMs are a type of model that 

separate the short-run and long-run effects of a policy or shock on a dependent 

variable. The models are estimated separately on Canadian and Australian data.  

The primary interest is to get an estimate of the responsiveness of expenditure to price, 

and not to test for co-integrating relationships as such. For the Canadian models, 

dummy variables are used to test for the effect of policies used to stimulate exploration 

expenditure.   

C.1 Results  

The key features of the Canadian models are:  

 the models are estimated as Error Correction Models on time series data from 

1969;  

 models are run for both total expenditure and for junior expenditure only;  

 Natural Resource Canadaõs Metals Price Index is used as the price variable;  

 three policy variables are tested with each represented by a dummy variable: the 

FTS from 1983 (the FTS has been in place since the 1950s, but practically from the 

early 1980s); the Minerals Exploration Depletion Allowance (in existence from 

1983 to 1988); and the Investment Tax Credit for Exploration (introduced in 2000 

and now called the Minerals Exploration Tax Credit); and 

 models are estimated using real expenditure, but tests were also run on nominal 

exploration expenditure.   

The key features of the Australian models are:  

 the models are estimated as Error Correction Models on panel data from 1989. 

Insufficient historical data was available to run a time series model;  

 the models are estimated for total expenditure as insufficient òjunioró expenditure 

data is available; and  

 with no policy dummies, the models only investigate the responsiveness of 

expenditure to price.  
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The key results on price responsiveness are:  

 the Australian results (models 2a and 2b in the table below) indicate a short-run 

response to price as reflected in the elasticity of +0.8 meaning that a 10 per cent 

change in price results in roughly a 8 per cent change in expenditure in the same 

direction as the price change;  

 Canadian responsiveness appears lower (models 1a-1d). Dropping the policy 

dummies continues to result in coefficients in the range of 0.35;  

 the long-run response, for both the Australian and Canadian models, is highly 

elastic to price;  

 the long-run response is larger than the short-run response primarily because 

it takes time for firms to plan (e.g. acquire drilling targets, invest and adjust 

their capital stocks (e.g. number of drilling rigs) in response to mineral price 

changes;  

 for the Canadian models, there is evidence that junior expenditure is more 

responsive in the long-run than total (junior + senior) expenditure;  

 for the Australian results, the responsiveness of expenditure to price is not 

impacted by the use of real or nominal exploration expenditure;  

 after an initial significant response to a minerals price shock, the speed of response 

(the coefficient on the Error Correction term) is estimated at between roughly 0.15 

and 0.55;  

 a coefficient of 0.9 implies a very fast return to the equilibrium level of 

expenditure following a price shock, whereas, a coefficient of 0.1 implies a 

slow return. A response rate of 0.4 implies that roughly 80 per cent of the 

long-run response occurs within the first three years following the shock; and  

 there is evidence that Canadian junior expenditure returns to equilibrium at a 

slower rate than for total expenditure. This might be related to the different 

focuses of senior and junior expenditure with seniors focussed on 

development appraisal and juniors more on ônew explorationõ.   

The key results for the Canadian policy tests are:  

 the MEDA is highly statistically and economically significant in explaining total 

and junior exploration expenditure;  

 the ITCE is not statistically or economically significant in explaining total 

exploration expenditure. However, it is statistically and economically significant 
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in explaining junior expenditure. This could be expected given that the policy is 

aimed at tax loss firms;  

 the point estimate of the coefficient on FTS (model 1d) is large, but it is not 

statistically significant at 10 per cent. Its effect is in addition to the effects of the 

MEDA and ITCE. One reason for the lack of precision in its estimate is that the 

dummy variable is set at a value of 1 for each year from 1983. This is a long period 

where other effects, not controlled for in the model, may be masking any effect of 

the FTS (discussed further below).   

The coefficients on MEDA, ITCE and FTS imply percentage impacts on junior 

exploration expenditure (model 1d) of 315, 137, and 79 per cent, respectively (after 

adjusting for approximation error). These returns appear large, but the degree of 

variability in expenditure is also very large. For example, during the period for which 

MEDA was policy (1983-1987), real junior exploration expenditure increased by 718 per 

cent.   

Using plus and minus one standard deviation of the parameter estimates, the ITCE is 

estimated to have increased expenditure, holding the influence of prices constant, by 

between 60 and 252 per cent. Similarly, the impact of the FTS is estimated at between 

30 and 146 per cent.  

The use of a dummy variable captures any unique influences for the period they 

represent relative to the rest of the sample. They are intended to capture the effects of 

the policy change/introduction, but it is very important to note that the policy 

variables may also be picking-up other influences on expenditure not controlled for in 

the models (other than price as there is a separate price variable included). This means 

that the parameter estimates may be biased. Some examples of ôother influencesõ 

include provincial tax credit policies, changes in company tax rates, significant changes 

in the technology of exploration, and impacts on the expected rate of return on offer in 

other industries which compete for investor funding with junior exploration 

companies.  
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Table 13 Responsiveness of expenditure to minerals prices and policy dummy variables 

All models estimated as Error Correction Models 
a
 

Country  CAD CAD CAD CAD AUS AUS 

Model 1a 1b 1c 1d 2a 2b 

Dep. Var.  Total exp. Junior exp. Junior exp. Junior exp. Total exp. Total exp. 

Unit Real $ Real $ Nominal $ Real $ Real $ Nominal $ 

Short-run       

ȹMetals prices 0.392*** 
(0.113) 

0.386** 
(0.178) 

0.483** 
(0.204) 

0.429** 
(0.170) 

0.811*** 
(0.160) 

0.832*** 
(0.146) 

ȹMEDA 0.270*** 
(0.090) 

0.516*** 
(0.160) 

0.592*** 
(0.166) 

0.593*** 
(0.180) 

  

ȹITCE -0.010 
(0.101) 

0.387** 
(0.158) 

0.460** 
(0.172) 

0.359*** 
(0.151) 

  

ȹFTS    -0.500 
(0.362) 

  

Long-run       

Metals prices 0.500*** 
(0.189) 

1.232** 
(0.470) 

2.200*** 
(0.711) 

1.030*** 
(0.366) 

2.046*** 
(0.295) 

2.171*** 
(0.427) 

MEDA 0.481*** 
(0.150) 

1.649*** 
(0.547) 

2.700*** 
(0.911) 

1.424*** 
(0.485) 

  

ITCE -0.151 
(0.170) 

1.236** 
(0.545) 

2.099** 
(0.887) 

0.863 
(0.395) 

  

FTS    0.580 
(0.319) 

  

Intercept 0.936 
(0.564) 

-2.192 
(1.578) 

-6.123** 
(2.380) 

-1.760 
(1.171) 

4.478*** 
(1.152) 

4.770*** 
(1.583) 

       

ECM -0.535*** 
(0.109) 

-0.313*** 
(0.079) 

-0.219*** 

(0.068) 

-0.417*** 
(0.085) 

-0.200*** 
(0.042) 

-0.133*** 
(0.036) 

       

Test statistics -        

# of obs.  38 38 38 38 119 138 

F-stat 7.942 6.835 5.343 7.883 17.7 16.6 

Std. Error / 
Root MSE 

0.187 0.308 0.340 0.286 0.319 0.316 

Log-Likelihood 13.018 -5.959 -10.238 -1.780   

AIC/SBC 7.02/2.11 -11.96/-16.87 -15.24/-19.33 -9.78/-16.33   

DW-statistic 2.085 1.969 1.453 1.905   

a Coefficients with standard errors in brackets. Models estimated in logs. MEDA and ITCE enter as dummy variables. Canadian 

expenditure includes exploration and development appraisal. Canadian real expenditure deflated using GDP deflator.   

Note: Canadian results based on ECM models estimated using time series data. Australian results based on ECM models estimated 

using panel data and non-linear least squares. An Australian model was also estimated as a pooled model in first differences. The 

coefficient on price was 0.802 (0.177). 

Data source: Synergies estimates  
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C.2 Implications for Australia?  

There are many reasons why the responsiveness of exploration expenditure to a FTS 

and tax credit in Australia could differ from Canada. Some of the reasons include:  

 the specific details of the policies matter for the impacts on the costs of 

exploration;  

 investment takes place within a broader system of tax and regulations which can 

impact on explorerõs costs and which also influence the effective impact of a FTS 

and/or tax credit (e.g. differences in personal and corporate marginal rates which 

alter the value of a tax credit to investors);  

 historical conditions can change;  

 fundamental differences in mineral or geological prospectivity may exist;  

 differences in prospectivity in terms of the types of minerals being sought and 

their relative price prospects;  

 environmental and native title regulations that may restrict access to land;  

 differences in the rights that are given over discoveries that impact on the value of 

those rights to explorers;  

 differences in the quality of publicly available geoscientific data;  

 differences in the ability of companies to exploit deposits that impact on the value 

of the deposits and the profitability of exploration (e.g. open cut versus 

underground mining, availability of infrastructure, and transport costs); and  

 depth and sophistication of financial markets.   

 



   

   Page 68 of 80 

D Responsiveness to a FTS/ETC 

D.1 Rapid responses to price shocks  

A FTS/ETC will reduce the costs of financing exploration. To receive finance, an 

exploration shareholder must give up a certain ôrightõ to the future profits derived from 

the exploration activity. A FTS/ETC results in the shareholder getting additional 

funding in respect of the same ôrightõ foregone.  

Like an increase in prices, a reduction in costs impacts on expected profitability and 

will induce a change in exploration expenditure. Therefore, understanding how 

expenditure responds to price shocks can help with considering how expenditure 

might respond to changes impacting on financing costs. The analogy is useful because 

there is limited information available on the magnitude and speed of responses to 

changes in the after tax return on investment, or to changes in costs.  

In the case of a change in prices, statistical modelling indicates that Australian 

exploration expenditure responds quite rapidly to changes in mineral prices. The short-

run or initial year response to a 1 per cent change in prices is upwards of 0.8 per cent.  

It can be expected that changes in costs will also lead to rapid expenditure responses. 

One reason why the speed of responses to price and cost shocks may differ is where 

there is differences in the degree of uncertainty surrounding the shocks. Greater 

uncertainty increases the option value of waiting while new or additional information 

is acquired. Forecasting mineral prices is subject to greater uncertainty compared to a 

situation where a policy decision has been taken to introduce a FTS/ETC. There will be 

uncertainty longer term on the continuance of the policy, but in the short to medium 

term, predicting mineral price movements is likely to be more uncertain. This tends to 

support an adjustment of expenditure to changes in costs at least as rapid as 

adjustments to mineral prices.    

D.2 Magnitude of the response 

Estimates of the expenditure response to a change in prices can be used to provide 

insights on the potential response to a change in costs. In general, if a price change of 1 

per cent increased expenditure by 1 per cent, it could be expected that a 1 per cent 

reduction in the costs of financing exploration would have a 1 per cent impact 

multiplied by financingõs share in total costs.  
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The elasticity of exploration expenditure to mineral prices appears to be at least unitary 

(a coefficient of 1.0 or greater in the ECM models in Attachment C). The significant 

variability and correlation over time in both minerals prices and exploration 

expenditure is consistent with an elastic relationship between prices and expenditure.  

ABARE has estimated the cost to junior explorers of the current tax loss/non-

deductibility provisions at $7.5 million for every $100 million of exploration expenses, 

or 7.5 per cent of exploration expenses.30 ABARE emphasised that it viewed this 

estimate as being very conservative.  

This information can be used to infer a response to a FTS/ETC policy that reduced 

these costs. Assuming that a FTS/ETC reduced total exploration costs by between 5 

and 20 per cent, then expenditure could be expected to rise by between 5 and 20 per 

cent based on a unitary long-run elasticity. If the long-run elasticity of expenditure is 

more in the order of 1.5 (which is still less than the modelled results in the attachment), 

then the expenditure response range becomes 7.5 to 30 per cent.  

These calculations are consistent with the assumed inducement shocks of between 10 

and 30 per cent.   

 

                                                      
30 ABARE 2003.  
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E Linkage analysis  

To investigate the flow-on effects of an exogenous increase in resources exploration 

backward and forward linkage coefficients were derived from an 107 industry input-

output table of the Australian economy. The coefficients show the degree to which 

additional economic activity in the Mining exploration sector flows backwards (to 

suppliers) and forwards (to forward users) of the products or services created. 

E.1  Method for Generating Backward and Forward Linkages 

In the field of linkage analysis, the most common method is based on both the Leontief 

demand-driven model for which the basic formula is known as:  x = Ax + y, and the 

supply-driven model for which the basic equation is as: x1 = x1B + v.  On the basis of 

the two models, the first attempts to supply quantitative evaluation of backward 

linkage and forward linkage were made by Chenery and Watanabe (1958) in their 

studies on the international comparison of productive structures.  They suggest using 

the column sums of the input coefficient matrix A as measures of backward linkages.  

The strength of the backward linkages of a sector j is defined as: 
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where C

jBL  denotes the backward linkage of sector j for the Chenery-Watanabe 

method, xij is the magnitude of sector iõs output used as production input by sector j, xj 

is the output of sector j, and aij is the input coefficient of sector j to sector i. 

Similarly, the strength of the forward linkage of sector i may be defined as: 
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E.2 Defining a Minerals Exploration Sector for Australia  

To investigate the flow-on effects of an exogenous increase in minerals exploration, an 

aggregate Mining Exploration sector is constructed within a 107 industry input-output 

table for Australia. It is used to derive backward and forward linkage coefficients. The 

coefficients show the degree to which additional economic activity in the Mining 

exploration sector flows backwards (to suppliers) and forwards (to forward users) of 

the products or services created.  
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The ABS, in its sectoral break-up for the Australian National accounts, does not define 

a specific Minerals Exploration Sector (Nationally or by State). Various State 

Governments do provide an estimate of the annual expenditure within their State on 

total annual expenditure on mining exploration, but without providing a sector 

breakdown for this expenditure.31  Fortunately the ABS does delineate a Services to 

Mining Sector from which it is possible to approximate a minerals exploration sector.  

The ABS Input Output Tables for Australia list the purchases of the Services to Mining 

Sector across 107, 4 digit industry groups.32 These sectors and their corresponding 

direct input coefficients are shown below.  The size of the coefficients listed indicates 

the relative importance of the industry as a supplier to Services to Mining. It can be seen 

that Scientific Research, Technical and Computer Services are the most significant 

supplier (Attachment E).  

                                                      
31  See,  Flint, D. and Abeysinghe, p (2007) òOverview of Mineral Exploration In Western Australia for 2005-06ó, 

Department of Industry and Resources, Perth, for estimates of the total value of expenditure on mining exploration 
in Western Australia 

32  4 digit industries are the lowest level of disaggregation provided by official statistics. The digit refers to the 
Australian Standard Industry Classification (ASIC) number, the more digits the more narrowly defined is the 
activity.  
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Table 14 Direct Supply Requirements - ñServices to Minerals Sectorò    

 Industry   
Direct 

Requirement 

0101 Sheep    

0102 Grains   - 

0103 Beef cattle  - 

0104 Dairy cattle  - 

0105 Pigs   - 

0106 Poultry   - 

0107 Other agriculture  - 

0200 Services to agriculture,  - 

0300 Forestry and logging  - 

0400 Commercial fishing  - 

2110 Beer and malt  - 

2203 Knitting mill products  - 

2205 Footwear   - 

2206 Leather and leather products - 

2803 Railway equipment  - 

3602 Gas supply  - 

5103 Other retail repairs  - 

7701 Ownership of dwellings - 

8701 Community services  - 

7801 Scientific research, technical and computer services 16.97785 

2501 Petroleum and coal products 2.875668 

6301 Water transport  2.682056 

2701 Iron and steel  2.498949 

4501 Wholesale trade  2.257309 

1500 Services to mining  2.071201 

7802 Legal, accounting, marketing and business management services 1.892598 

7803 Other business services 1.856577 

4201 Construction trade services 0.963559 

4503 Other wholesale repairs 0.939545 

7501 Services to finance, investment and insurance 0.852494 

For ease of analysis, it is possible to group these purchases (and the 4 digit industries 

connected to them) around 4 main areas and estimate their relative importance to the 

total level of inputs. These are:  

 Wholesale and Retail Services - involving a range of primary and secondary goods 

purchased as consumables (which accounts for 31% of the inputs to the Services to 

Mining sector)- Including; Wholesale trade, Wholesale Mechanical repairs, Other 
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Wholesale, Retail Trade33, Retail Mechanical Repairs, Accommodation, Cafes and 

Restaurants, and all purchases from utilities and transport; 

 Construction and Infrastructure Services (15%) - including  all elements of 

construction, building and purchases of equipment; 

 Scientific Research/ Technical and Computer Services (40%) - including printing and 

services to printing, photographic and scientific equipment services, electronic 

equipment, communication services, research and computing services, library 

services, geotechnical services; 

 Financial/Legal and Business Services (14%) - including banking, non-bank finance, 

insurance, services to finance, investment and insurance, legal, accounting, 

marketing and business management services and Government administration 

(including Community Services).  

For the sake of simplicity, and to avoid making qualitative decisions regarding sector 

inclusion, it would be tempting to assume that the purchasing structure for Services to 

Mining  mirrored that of Mining Exploration; however this is unlikely to be the case. In 

particular, there is likely to be considerably less purchases from Construction and 

Infrastructure services in Mining Exploration than in Services to Mining. Also, a number 

of the subcategories of Retail and Wholesale trade purchased in Services to Mining are 

unlikely to be relevant to Minerals Exploration, at least to the same extent. On the other 

hand, there is likely to be a higher percentage of inputs originating from Financial/Legal 

and Business Services and Scientific Research Technical and Computer Services.   

As a final check, a case study, the Komono Project was used to check the sector 

spending approximations shown above. This project, based on Nickel exploration, 

produced the following distribution:  

 Construction and Infrastructure services ð 5%; 

 Scientific Research/ Geotechnical Services - 60%; 

 Business and Legal Services - 25%; 

 Wholesale and Retail Services - 5%; and  

 Transport ð 5%.  

With this in mind, the sector structure of the Services to Mining industry was altered by 

removing all of the Construction and Infrastructure Services (except purchases of 

                                                      
33  This includes the purchase of all manufactured items 
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buildings and equipment) and selected sector elements from Wholesale and Retail 

Purchases, which were unlikely to feature prominently in Mineral Exploration. The 

purchasing profile of minerals exploration sector consists of:  

 Wholesale and Retail trade related activities, including purchases of 

manufacturing and utilities (15%); 

 Construction and Infrastructure services (10%); 

 Scientific Research/ Geotechnical Services, Technical and Computer related 

activities (50%); and  

 Financial/Legal and Business Services (25%). 

The specific industry sectors included in the purchases of the Minerals Exploration 

Sector are listed in the table below.  

Wholesale Trade Computer services Financial Services (Bank) and Non-
Bank 

Retail Trade Geotechnical services Legal Services 

Direct sales of Manufactures IT Services Investment and Insurance 

Purchases of Buildings and Equipment Library Services Business Services (accounting and 
marketing)  

Scientific Research Communication Services Government Services 

Technical Services   

Sector outputs are sold: 

 within-sector activities (sales between firms in the  same industry, for example 

where a smaller firm is used as a sub-contractor to a larger firm); 

 to the Mining Industry itself (subdivided in intensity between the main 

subcategories of mining); 

 overseas (exports); and  

 to Finance/Legal and Business services. 

Sales from this sector are more concentrated than purchases.  The relatively few 

purchasers of mineral exploration output indicates that most linkages between the 

sector and the rest of the economy are backward linkages.     
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E.3 Constructing an IO Table with a designated Minerals 
Exploration sector  

To allow the derivation of appropriate backward and forward linkages, an aggregated 

Minerals exploration sector was constructed on the basis of the sector distributions 

shown above and added to the 107 sector IO table for Australia. The method of 

construction used was to disaggregate the relevant sectors by the proportions 

suggested above, and RAS34 the created Minerals exploration sector, to create a 

balanced national table. Estimates of GSP per sector and the total size of the Australian 

Economy, allow the table to be balanced and constrained in such a way as to present a 

reliable approximation of the importance of Mining exploration as a separate industry 

sector.  

E.4 Backward and Forward Linkage  

The 107 sector input-output table (aggregated to 26 sectors) for Australia within the 

IO8 software developed at the Centre for Economic Policy Modelling was used to 

estimate backward and forward linkages for a Minerals Exploration sector.  While 

mechanical construction of an I-O model is not recommended in isolation for extensive 

modelling and simulation of the Australian Economy, it is appropriate to identify the 

linkages between the Minerals Exploration Sector and the rest of the economy35.  

A backward linkage measures the relationship between economic activity within a 

sector and its supply chain (purchases from other sectors).  A Backward spread 

measures the coverage of the particular sector in terms of the spread of its purchases 

(sales) across the whole sector. A forward linkage measures the relationship between 

economic activity in a sector and the impact of its sales on overall economic activity. 36 

Mining activity has greater backward linkage than forward linkage, (for example, most 

mining production in Australia is exported so there is not much in the way of forward 

linkage to the domestic economy). However, Mining exploration feeds into mining 

                                                      
34  RAS refers to a balancing algorithm used in economic modelling. See,  Janusz, S. (1989) ò Trade-off between Error 

and Information in the RAS Procedureó in Miller, R. (et.al) Frontiers of input ð output analysisó Oxford University 
Press, pp. 258-277 

35  For example, I-O tables are often used to identify identifying inter-sector relationships within an economy through 
the use of backward and forward linkages. These linkages were first used by Rasmussen (1956) and Hirschman 
(1958) to identify the key economic linkages within an economy. Since then they have been used a large number of 
times, both in their original form and modified by further decomposition techniques. See, Rasmussen P (1956) 
Studies in Intersectorial Relations, Amsterdam, North Holland and Hirshman A (1958) The Study of Economic 
Development, Yale University Press, and Andersson-OõCallaghan, B and Yue (2003) p.7.  

36  See Attachment E for a discussion of the method used to calculate backward and forward linkages. 
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itself as well as the traditionally high forward linkage of Business/Financial services 

and scientific services into the National economy.   

It can be seen that the Minerals Exploration has both strong backward and forward 

linkages, with a slight bias towards forward linkage, which exceeds backward linkage 

across all the categories of output, value added, factor income and employment (Table 

5). A linkage >1 is considered strong, a linkage > 0.5 is considered average and a 

linkage < 0.5 is considered small.      

Table 15  Backward and Forward Linkages in Minerals Exploration Sector 

Category Output Value added Income Employment 

Backward Linkage 1.242 1.161 1.083 1.074 

Backward Spread 1.164 1.212 1.222 1.820 

Forward Linkage 1.770 1.824 1.611 1.674 

Forward Spread 1.190 1.236 1.214 1.164 

Note: Linkages calculated using IO8 Software Centre for Economic Policy Modelling (2005) 

Source: Input Output Table Australia (2005/06), Australian 107 Sector IO table (modified for Mining Exploration) 2005/06 

The result differs from that recorded for a similarly constructed table for Queensland 

and Western Australia, where backward linkages were slightly stronger than forward 

linkages37. The principal reasons for this lies in the industrial structure of those States 

compared to Australia as a whole. Industries such as Business services, Financial 

Services and Scientific Services are considerably more significant in Australia as a 

whole than within the two commodity based states of Queensland and Western 

Australia.  

The strong linkage of the industry both forward and backward indicates that 

additional expenditure in this sector will impact across most of the economy and is 

therefore a good òstimulus industryó. To examine this concept more, employment and 

value adding multipliers derived for the Mining exploration sector were compared to a 

number of other sectors that are often put forward as appropriate sectors for 

generating increased economic activity within the economy, for example:  

 investment in Residential construction (housing market);  

 investment in public works relating to road transport; and   

 Cultural Services, Government Administration and Personal Services as these 

sectors are often the target of funds from typical employment/labour market 

schemes.  

                                                      
37  See Synergies (2007) 
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The comparisons are based on type 1 multipliers (direct and industry effects only) 

(Table 6). While there are some dangers in using multipliers in an impact sense, they 

are (particularly type 1 multipliers) a useful means of gauging the relative efficiency of 

exogenous investment in particular sectors.38  

It can be seen that Mining Exploration is ranked highly as a òstimulusó industry in 

comparison to the other selected industries.  Mining Exploration ranks 1st in terms of 

value added and 3rd, behind Residential Construction and Financial Services, in terms 

of employment generation.  More importantly, exogenous investment in Mining 

Exploration is a precursor to additional mining production, which has by far the 

largest employment generating potential of any industry in Australia.39 

Table 16 Type 1 Value Added and Employment Multipliers - Selected Industries 

Sector Value added Rank Employment Rank 

Resid. Construction 1.46 4 2.09 1 

Financial Services 1.79 2 2.08 2 

Mining Exploration 1.85 1 1.72 3 

Road Transport 1.56 3 1.69 4 

Cultural Services 1.45 5 1.56 5 

Government Admin. 1.43 6 1.44 6 

Personal Services 1.42 7 1.43 7 

Source: Modified Input Output Table Australia (2005/06) 

                                                      
38   For a discussion of the role of type1 multipliers in this analytical sense, see, Fischer, M. And Getis, A. (1997) Recent 

Developments in Spatial Analysis, Springer ðVerlag, Heidelberg and   Valkdkundi, A (2002) Input-Output Analysis 
to Identify Australiaõs High Employment Generating Industriesó Australian Bulletin of Labour 29 (3) , 199-211 

 

39  See, Rolfe, J., Ivanova, G. And Lockie, S (2006) Assessing the Social and Economic Impacts of Coal Mining on 
Communities in the Bowen Basin: Summary and Recommendationsõ Research report No. 11 University of Central 
Queensland 
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E.5 Black coal case study  

Analysis of the black coal industry in Central Queensland confirms the major 

importance of the industry to regional suppliers. All the backward linkage estimates 

are well above 1 and value added backward linkages (1.42) and factor income 

backward linkages (1.63) are very large and identify the Black coal industry as a major 

source of income and resource supply for downstream suppliers. 

Table 17  Backward Linkage and Spread for Black Coal in Central Queensland 

Measure Gross Output Value Added Income Employment 

Backward Linkage 1.27 1,42 1.63 1,42 

Backward Spread 0.94 0.85 0.82 0.91 

Source:  Central Queensland IO table  
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F Monash Multi-Regional Forecasting Model  

F.1 Background  

The Monash Multi-Regional Forecasting (MMRF) model is a multi-regional, dynamic 

computable general equilibrium (CGE) model. It distinguishes up to eight Australian 

regions (six States and two Territories) and, depending on the application, up to 144 

commodities/industries. The model recognises: 

 domestic producers classified by industry and domestic region;  

 investors similarly classified;  

 up to eight region-specific household sectors;  

 an aggregate foreign purchaser of the domestic economy's exports;  

 flows of greenhouse gas emissions and energy usage by fuel and user;  

 up to eight state and territory governments; and  

 the Federal government.  

The model contains explicit representations of intra-regional, inter-regional and 

international trade flows based on regional input-output data developed at CoPS, and 

includes detailed data on state and Federal governments' budgets. As each region is 

modelled as a mini-economy, MMRF is ideally suited to determining the impact of 

region-specific economic shocks. Second round effects are captured via the model's 

input-output linkages and account for economy-wide and international constraints.  

F.2 Key assumptions  

The key assumptions used to model the economy-wide impacts of the net induced 

expenditure from the FTS/ETC are:  

 the additional expenditure has been treated as additional investment spending by 

the mining companies, directly mainly towards exploration and expansion of 

existing facilities. The new "investment spending", though, is not assumed to affect 

production, and so on during the simulation years;  



   

   Page 80 of 80 

 all of the additional monies to fund the increases in exploration expenditure either 

directly or indirectly come from overseas. This additional money coming in causes 

the real exchange rate to strengthen; and  

 a stronger real exchange rate means less competitive exports and import-

competing industries. Thus we see exports fall relative to base case values 

and imports rise relative to base case values.  

 


