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Executive Summary 

After a decade of excellent growth, predictions suggest that Australia is heading for a period of 
mediocre economic performance. Countering this slow-down in growth will require broad 
reforms, a renewed focus on population growth, and targeted investment. This report assesses 
the challenges posed by pursuing a high growth agenda and ensuring the sustainable management 
of Australia’s infrastructure, energy and water assets. It also considers the reform options 
relating to these assets that will be critical to underpinning future population and productivity 
growth.  

Australia has enjoyed very strong economic growth over the past decade, outstripping most of 
its OECD peers. Our economy grew at an average real rate of 3.8% per annum over that 
period, with the result that our GDP in 2004 is 40% higher than it was in 1994. The Treasury is 
predicting however, that growth will slip to as low as 2% per annum by 2025. Major drivers of 
the predicted decline are slowing population growth and an aging population. Additionally, 
productivity, which has grown at a historically high rate over the last decade, will be a challenge 
to maintain given our current policy reform progress.  

Low growth would result in a set of unacceptable outcomes for Australia. These include lower 
relative living standards, decreased global competitiveness, and a reduced ability to invest in high 
quality healthcare, education and the critical assets that support growth, including infrastructure, 
energy and water. Other effects of low growth may include the migration of talent overseas, 
reduced political influence on the world stage and a greater risk of insecure borders, among 
many others.  

However, there is a viable and preferable alternative to the low growth scenario. Setting a more 
aspirational growth target for Australia that addresses the aging population trend should inspire 
us to extend beyond what currently seems possible, and to secure a more prosperous future than 
our existing trajectory will provide. Achieving that more aspirational target will require astute 
planning to ensure that we achieve sustainable growth, as opposed to unsustainable economic 
growth that comes at the expense of our asset base, or alternatively, constrained growth that 
stems from inefficient management of our assets. 

A balanced vision of sustainable growth for Australia should be based on two highly desirable, 
inter-related outcomes that secure both our economic prosperity and the health of our assets:  

1. Continued Strong Economic Growth 

Australia should aspire to a growth rate that puts us in the top quartile of OECD countries. A 
GDP growth rate of around 4% per annum is likely to achieve this, and will underpin Australia’s 
competitive position in the global economy, enabling Australians to enjoy higher living standards 
and generating the tax income and wealth to invest in sustaining our vital assets. While 
challenging, 4% per annum GDP growth could be achieved if we devise innovative strategies and 
policies to: 
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• Maintain population growth of 1.25% per annum through relatively high levels of 
immigration. This growth rate will increase Australia’s population to 26 million 
people by 2025 

• Increase working-age labour force participation at about 0.4% per year from 
today’s level of 74%, to OECD best practice levels of 80% by 2025 

• Increase labour productivity growth to 2.6% per annum from the historically rapid 
rate of 2.0% per annum achieved in the last decade. 

2. Sustainability Of The Assets That Underpin Growth 

Investing in and managing our infrastructure, energy and water assets efficiently, will be a critical 
part of driving to these improved productivity and population growth targets. The hurdles we 
must overcome in each area to achieve 4% per annum growth, 26 million people and a healthy, 
sustained asset base by 2025 can be illustrated by the following gaps: 

• Infrastructure: Approximately $50 billion of new capital stock required for our 
roads, rail and water assets 

• Energy: Approximately $40 billion of investment in generation and distribution 
required to underpin an expected 60% growth in electricity demand  

• Water: A potential water shortage of more than 600 gigalitres in urban areas, which 
is equivalent to Sydney’s annual water usage currently.  

These gaps could be overcome through an aggressive program of policy reform and investment 
in the asset base that will stimulate and support growth rather than constrain it. Key options for 
addressing the gaps across the critical asset areas include: 

• On infrastructure: A substantial investment boost which includes leveraging private 
funding; improved information management, co-ordination and integration of 
infrastructure planning for new investment; and improved efficiency of existing 
infrastructure through the use of market mechanisms such as road congestion 
charges  

• On energy: Further regulatory reform to improve efficiency; demand management 
through re-pricing (particularly for peaks) and national standards for new urban 
development; a clear long-term emissions target in line with global responses; and 
the use of market-based mechanisms such as emissions trading to ensure lowest 
cost solutions and improved investment certainty 

• On water: Demand management to address Australia’s relatively high per capita 
urban usage; water re-allocation from low value to high value agriculture and urban 
use, through re-pricing and tradable water markets; and development of national 
water policies and standards to address inter-state management inconsistencies. 

To achieve these reforms and investments, we will need to fundamentally change both the way 
we set targets and policies and the way we manage the nation’s assets. We will also need to 
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commit to a set of guiding principles to underpin the reform agenda. It will be not be an easy 
task, but imagine what we might achieve if we could:  

• Commit to a system of political governance that promotes consistent and 
accountable asset management  

• Focus our institutions on the delivery of outcomes and the production of transparent 
information that comprehensively measures the performance of our asset base 

• Increase the efficiency of our asset management substantially by using market-
based instruments that reduce the cost of desired outcomes 

• Agree a focused research and development agenda that enables Australia to adapt 
and rapidly deploy technology 

• Create the right incentives and environment for long-term investment. 

A consistent and integrated approach to asset management will provide much needed certainty 
for the investment that is required to secure our future prosperity. If we are to realise our growth 
potential as a nation and achieve 4% per annum growth, Australia will need to commit itself to a 
radical policy overhaul and to a change in mindset to ensure that we efficiently manage and invest 
in the asset base required to sustain strong growth. This will entail an ambitious program of 
economic and policy reforms comparable in size and breadth to that of the 80s, with 
ramifications across a broad range of political, financial and social arenas. It will also require 
major contributions from business and government alike to make it happen. 
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Introduction And Approach 

Sustainable Growth For Australia 

Economic growth will continue to be a major source of benefits for all Australians. Growth 
increases Australia’s living standards and broadens our ability to address future economic, social 
and environmental challenges. The reforms and investments that drive growth can also ensure 
that Australia protects its position as an attractive place to live and do business in, within the 
context of an increasingly competitive and uncertain world. 

Since 1994 Australia has experienced excellent real economic growth of 3.8% per annum, which 
has increased real GDP by over 40% and real GDP per capita by almost 30%.  As strong 
growth is the key to our continuing prosperity, all Australians have a vested interest in achieving a 
high level of growth over the coming decades. However, our ability to enjoy continued high rates 
of growth is by no means secure. The Australian economy will face a number of substantial 
challenges over the coming 20 years. These include lower natural population growth, an aging 
population, and the demand for new sources of productivity growth.  

Our ability to grow could also be challenged by poor management of the essential asset base that 
sustains population and productivity growth, including our infrastructure, energy and water 
assets. These assets have recently been highlighted by Treasury, the Productivity Commission 
and the National Competition Council as reform priority areas.1 The challenges we face in these 
essential asset classes include water constraints in urban areas, transport congestion, delayed 
large-scale infrastructure replacement and the need to respond to climate change as a result of 
carbon emissions from global fossil fuel combustion. Proceeding with a status-quo approach to 
these challenges will result in us seriously under-delivering on our potential as a nation. 

There are also concerns that growth might come at the expense of the environment, and even of 
the wellbeing of future generations. Sustainable growth can only occur when wealth creation, 
social progress and environmental protection are in balance to serve the interests of Australians 
in our society today and also those of future generations. In 2025, sustainable growth will have 
been achieved if Australia has: 

• Created economic prosperity through a globally competitive private sector and a 
lean public sector fostering an environment of growth 

• Effectively managed and invested in our environmental, human and physical capital 
assets that sustain growth. 

There is much debate about the concept of ‘sustainable growth’. Some commentators argue that 
sustainable growth is a paradox, and that economic growth and a sustainable society and quality 
of life are mutually exclusive. We would argue that wealth creation, social progress and 
environmental protection are not inherently opposing factors but rather interconnected; and that 
in framing our vision for the future, the relationship between growth and sustainability must be 
thoroughly understood and planned around. 
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For example, targeted investment in transport infrastructure will promote GDP growth, and 
changed water usage practices can remove constraints to growth, without increasing asset 
consumption. Conversely, growth also presents some clear sustainability challenges that must be 
managed.  For example, higher growth rates increase energy demand and, depending on 
technology, can add to greenhouse gas emissions.  

Thoughtful planning around these factors can ensure that sustainable, long-term growth is 
achieved, as opposed to short-term growth that would come at the expense of our asset base, 
or alternatively, constrained growth that would be the result of inefficient management of our 
assets.  

Currently the forecast for Australia’s future is not aspirational. The public debate focuses too 
much on apparent tradeoffs and too little on the shared payoffs from co-ordination and reform. 
Securing a more prosperous future will require a more integrated framework around which to 
plan our future. It is therefore important to consider the current limitations on sustainable growth 
and to consider how policy reform could help to change the paradigm.  

Approach 

The approach we have taken in this paper is to begin with two critical aspirations: 4% GDP per 
annum growth to 2025; and investment in, and effective management of, our asset base that 
sustains growth. The paper then proceeds to examine the trajectory that Australia is currently on 
and calculates our gap to achieving these two aspirations. The analysis concentrates on three 
essential asset classes that underpin growth, which are urban infrastructure, energy and water. 
Flowing out of the trajectory analysis is a consideration of the options in each asset class that 
could move Australia on to a more sustainable growth pathway. Case studies based on publicly 
available information, expert opinion and Boston Consulting Group (BCG) analysis have been 
used to illustrate some of the options for change. And finally, the paper discusses a common set 
of management principles that might serve to guide Australia’s policy makers in planning for this 
future. 

This ‘gap analysis’ approach over a 20 year time frame is attractive because it avoids 
concentrating too closely on what seems possible given today’s paradigm and thereby driving the 
debate to the lowest common denominator. It also encourages us to think in terms of breaking 
compromises to achieve multiple objectives, as opposed to trading off growth for sustainability 
or vice versa. A 20 year timeframe is also relevant given the extended asset lives of our 
sustainability asset infrastructure and the related timeframe needed to address challenging issues 
such as climate change. The gap analysis should help us understand where the most important 
issues lie and should assist in the development of a critical agenda, both in terms of public policy 
and in terms of the role that stakeholders can play in helping to achieve that agenda. 

We recognise that the issues covered here, whilst critical to Australia’s future, are only a subset 
of those requiring change. Others such as the reform required to accelerate and sustain growth in 
labour productivity, and improved outcomes on social, cultural and health fronts, also need to 
form an integrated part of our vision for the future.  
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The Problem With The Status-Quo 

The trajectory we are currently on is likely to deliver levels of growth that decline to 2% per 
annum by 2025. This is an unacceptable outcome for Australia. 

The strong economic growth of the past decade will be difficult to sustain over the next 20 years 
without a substantial change in policy direction. Unemployment, at 5.5%, is at its lowest point 
since the mid-1970s, so additional GDP growth will need to come from increases in overall 
population and in what Treasury refers to as ‘The Three Ps’: the fraction of the population that is 
of working age, labour force participation, and productivity. And in all these areas we face 
substantial challenges.  

First, Australia’s population growth is expected to slow substantially from its current 1.2%, or 
240,000 people per annum. The Treasury projects population growth to fall to 0.6% by 2025, 
or to around 140,000 per annum (including net migration of 90,000).2 The proportion of the 
population that is of working age will also fall, resulting in a working age population (defined as 
those aged between 15 and 64) that increases by just 0.7 % per year to 2025. The labour force 
will also be older than today, with the fastest growing group those aged between 55 and 64. This 
older workforce will be carrying a heavier burden: those aged over 64 will increase from today’s 
18%, to comprise over 30% of total population. While the increase will be partly offset by a 
reduced child dependency ratio, the fraction of the total population of working age will fall from 
52% now to just 45% in 2025.  

Second, the workforce participation of the working age population is unlikely to change 
radically without policy shifts. Currently 74% of the population aged between 15 and 64 is in the 
labour force. While continued increases in female participation are likely, Treasury argues that 
this will be offset by workforce aging, and predicts no change in the fraction of the population 
aged between 15 and 64 in the labour force.  

Third, productivity growth, a critical long-term growth driver, cannot be taken for granted. The 
average growth rate of labour productivity was 1.2% per annum in the 1980s, but improved to 
2.0% per annum in the 1990s. The three-decade average of 1.75% per annum has in part 
resulted from radical reforms to economic policy, including lowering of trade barriers, significant 
privatisation, and the implementation of national competition policy. 

Treasury’s projections for ‘The Three Ps’ imply real GDP growth declining to an average of 
3.1% per annum in the current decade, to 2.3% per annum in the next decade, and to just 2.0% 
per annum in the 2020s. Failure to achieve significant policy reforms in the coming decades 
could easily result in an outcome with even lower economic growth than that projected by 
Treasury. 

Such an outcome would create several unacceptable consequences. The first is that increases in 
living standards would be constrained by low per capita GDP growth. This constraint would 
apply to private consumption expenditure, to government transfer payments, including pensions 
and unemployment benefits, and to the provision of public services. 
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The second unacceptable consequence is that investments that increase productivity would be 
limited by low per capita GDP growth. Improvements in the physical assets that drive growth 
would become harder to fund, as would health, education, and other programs that invest in 
individuals’ wellbeing and productivity.  

A third consequence of a low-growth environment is that our international competitiveness 
would become more difficult to defend. As argued in the recent BCA position paper on 
population growth,3 the productivity of firms and individuals is driven by investments, as well as 
by interactions between local and international firms. Globally mobile firms and individuals 
choose locations that maximise their productivity. If Australia’s growth declines, this will reduce 
the attractiveness of Australia to globally mobile firms and other organisations, and also reduce 
the productivity of, and rewards to, those who remain behind. Just as our own cities have been 
engines of growth through the manufacturing and service eras, while the rural population has seen 
an exodus, a low-growth Australia risks becoming just ‘a great place to come from’ as our 
young people increasingly seek work in the world’s more dynamic hubs.  
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Why Set The Target At 4% GDP p.a. Growth?  

By contrast with the unacceptable scenario of low growth painted above, rapid economic 
growth supports higher living standards, provides the means to address challenges and secures a 
globally competitive future for Australia. In light of the recent successful achievement of 3.8% 
real GDP growth over the decade to 2003, we have proposed a 4% growth rate as a bold 
target to expand the limits of our current horizons and to realise our potential as a nation.  

Setting such a stretch target has much to recommend it. A broadly shared growth goal assists in 
co-ordinating expectations, provides the confidence that stimulates long-term investment, and 
sets a clear benchmark for performance. While relative targets (for example, top quartile growth 
performance across the OECD peer group) reflect the inherent competitive nature of nations, the 
approach taken in this paper is to use an absolute 4% real GDP growth target, with 1.25% 
population growth.  An absolute target was chosen because it is the best way to align all 
participants in the debate on what needs to be done and to set a pragmatic course to reaching 
those goals over the next two decades. If world economic conditions were likely to alter 
substantially for the better or worse, clearly this absolute target would need to be modified. 

A 4% GDP growth target is clearly aspirational, and achieving it would mean overcoming 
significant hurdles related to Australian participation, productivity and population outcomes. 
Given the projected aging of our population, a 4% per year real GDP growth rate could be 
achieved through a combination of rapid labour productivity growth of around 2.6% per year, an 
improvement in workforce participation of around 0.4% per year (leading to the achievement of 
current OECD best practice by 2025) and 1.0% labour force growth, driven by population 
growth of 1.25% per year, offset by population aging of -0.25% per year.  

For the purposes of this paper, setting a goal of relatively rapid economic growth has the 
advantage that it helps to expose underlying policy gaps and sustainability issues in the current 
management of the economy. This paper shows that 4% GDP growth per annum and 26 million 
people in 2025 can be sustained, providing Australia improves the management of our essential 
asset base – our urban infrastructure, energy and water assets - but it is clear that the task will 
not be an easy one. The paper shows that the current ‘business as usual’ approach to growth 
and development will expose large gaps in the performance and management of our essential 
assets. These gaps can be closed through timely policy reform and significant investments in 
those assets to ensure the long-term sustainability of growth up to and beyond 2025. 
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Management Of Australia’s Essential Asset Base: Infrastructure 

Status 

Economic infrastructure includes transport and communications networks, power generation and 
distribution systems, and water and sewerage supply.  All of these infrastructure assets will need 
to be invested in to sustain Australia’s growth. However, particular priority needs to be given 
now to the infrastructure that will shape the long-term development of our cities and facilitate 
population and economic expansion. While the infrastructure relating to water and energy are 
covered in following sections, this section focuses on transport infrastructure and on the 
challenges posed to economic infrastructure by urban expansion. (Although communications 
infrastructure is a major growth driver, it does not constrain population growth in the same way 
as transport networks do and is therefore not covered in this report.) 

Capital Stock Level 

Whilst official statistics do not include measures of the stock of Australia’s economic 
infrastructure, estimates using a range of industry and government sources suggest that it is worth 
around $300 billion, comprising road ($90 billion), rail ($33 billion), water ($68 billion) and 
energy ($110 billion) infrastructure assets.4  Thus, land transport, water, and energy 
infrastructure amounts to ~15% of Australia’s overall capital stock of just under two trillion 
dollars. 

GDP Payoff To Investment 

Recent economic studies estimate that a 1% increase in public infrastructure as a whole leads to 
a ~0.17% increase in GDP (estimates range from 0.10% to 0.39%).5 Other studies find that a 
1% increase in transport infrastructure alone leads to a 0.07% increase in GDP.6  

For the group of infrastructure assets considered here (land transport, energy and water), a 
conservative estimate is that a 1% increase in the capital stock would lead to a 0.10% increase 
in GDP assuming it is productively allocated. This would imply that $1 billion added to the 
capital stock of ~$300 billion would generate an average increase in annual GDP (currently 
~$800 billion) of ~$0.24 billion. This GDP increase results from cost reductions generated from 
enhanced infrastructure services to businesses and households. A second and potentially larger 
impact of infrastructure investment on GDP is that it also facilitates population growth, which will 
be essential if we are to achieve our high growth target.  

Investment Level 

Investment in our infrastructure assets, as measured by the value of engineering construction 
work done, has been growing at 6.2% per annum over the past 10 years (see Exhibit 1 below).  
This has been driven predominantly by the private sector, which accounted for ~70% of the total 
value of construction work completed in 2003, compared to 55% in 1993 (see Exhibit 2 
below).7  
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Exhibit 1 Value Of Construction Work: 1993/2003 
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Exhibit 2 Value Of Construction Work: 1993/2003 
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However, private infrastructure investment is still in many instances a small fraction of the total 
infrastructure investment. For example, privately funded investment in land transport 
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infrastructure remains below 30% of total transport investment. Furthermore private investment 
has only increased significantly in the past few years.8 

The current run rate of gross investment in infrastructure is approximately $12-15 billion, or 4-
5% of the capital stock of $300 billion. However, the net increase in the capital stock is the 
result of gross investment offset by depreciation. Depreciation of infrastructure assets, while not 
officially measured, is likely to be approximately 3.5% per year. This implies that the net capital 
stock only grows if the rate of investment is above 3.5% of the stock, or above $10.5 billion per 
year. It also implies that most of the current gross investment is absorbed in replacing aging 
infrastructure.9 

Current Challenges 

Australia faces three main challenges in transport and urban infrastructure: 

• Congestion of road infrastructure 

• Underperforming rail infrastructure 

• Pressures due to outer-urban and coastal development and expansion. 

These challenges are largely the result of two factors: 

• Ineffective asset management and limited co-ordination and planning  

• Underinvestment in infrastructure. 

Congestion Of Road Infrastructure 

Congested road infrastructure imposes a significant constraint on economic activity. Current 
congestion costs (including both commuter and freight costs) are estimated at over 2% of GDP 
annually (>$16 billion) based on excess travel time (~$8.50 per occupant for private cars, to 
~$19.28 per truck10) and resource costs over and above free flow conditions.11 

Congestion can be measured as the delay caused by traffic conditions that do not permit travel at 
the posted speed limit. It is highest in NSW at 0.77 and Victoria at 0.73 minutes per kilometre 
(min/km) during peak morning traffic, compared with South Australia at 0.66 min/km, 
Queensland at 0.58 min/km and Western Australia at 0.44 min/km.12 While congestion has been 
stable in NSW and Victoria in the past five years (for example, the average travel time to work 
in Sydney has remained at around 30 minutes since 1999),13 there has been a considerable 
increase in congestion in Queensland and some decrease in Western Australia. 

Congestion in Queensland has increased by 38% since 1998.14  Rapid population growth in 
south-east Queensland has resulted in a significant increase in travel times – car journeys that 
used to take 20 minutes now taking more than an hour during peak periods.15  At the same time, 
Queensland’s annual capital works expenditure dropped by more than $1 billion between 
1999/00 and 2003/04.16   
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On the other hand, congestion in Western Australia has decreased by 27% since 1998 largely 
due to the Western Australian government investing significantly in Perth’s rail network.17  In the 
late 1980’s and early 1990’s Perth spent ~$400 million to electrify three existing rail lines and 
build a new rail line.  This upgrade resulted in the number of rail trips increasing from 7 million in 
1991 to 30 million in 1997.18 More recently, the Western Australian government has proposed 
to spend ~$1.5 billion on an 80% expansion of this network, which will involve almost doubling 
the existing fleet of railcars.19  

Victoria and NSW have managed to keep up with growing transport demands through a 
program of road infrastructure investment, partly financed by private funding. CityLink in 
Melbourne and the Eastern Distributor and Sydney Harbour Tunnel in Sydney are notable recent 
projects.  However, road congestion remains high in these states.   

Apart from lost productivity through traffic delays, congestion also contributes to air pollution 
and accident rates and the costs associated with these. Urban congestion prolongs emission 
output and hence increases the health costs of air pollution related illness.20Australia’s health bill 
from pollution totals ~$3.3 billion21 per year and urban transport emissions are a key driver of 
this cost, with ~40% of transport fuel used in Australian cities caused by traffic interuptions.  

Despite safer vehicles, roads and driver behaviour yielding excellent results in recent years (the 
national road toll declined by over 50% between 1981 and 2002), the drop in road fatalities has 
reached a plateau22 and the current costs of road accidents in Australia still total over $15 billion 
per annum, or almost 2% of GDP.23 A significant contributing factor to the reduced road toll in 
recent years has been the National Black Spot Program, which specifically addresses danger 
areas, including those caused by high congestion.  The cost-benefit ratios of this program are 
high. For example, in NSW an estimated $14 worth of economic return is gained for each dollar 
spent.24 

Underperforming Rail Infrastructure 

Passenger Transportation: Public transport systems are an important part of transport 
infrastructure.  With inadequate and underperforming systems, it will be difficult to increase 
public transport’s share of passenger transportation.  For example, Sydney’s commuter rail 
system, CityRail, is currently facing enormous pressures both on the state of the infrastructure 
and the performance of the system.  Along with a maintenance backlog of at least $80 million in 
metropolitan lines,25 on-time performance over the last 3 years has decreased by 33% from 
92.6% of urban trains being on time, to 61.9% during 2004.26 There are also complex issues 
around work practices that affect the efficiency and performance of the system. 

Freight Transportation: Rail is more cost effective for transporting containerised freight over 
long distances (for example, between Melbourne and Perth) due to greater fuel efficiency.  
However, rail has been losing share to road in many of its traditional markets because of an 
inadequate and underperforming infrastructure.  For example, freight trains take an hour longer 
today to reach Melbourne from Sydney than they did 35 years ago, while over the same period, 
travel time on that route for trucks has decreased by 4 hours.27 

In the interstate container market, the volume of road freight has been increasing at about three 
times that of rail.28 The north-south corridor currently lacks a modern and efficient rail track.  As 
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a result, rail has ~10-20% of the east coast freight market compared with over 80% of the east-
west market29 where significant investment has been made.  Under AusLink, funding has been 
allocated for upgraded rail infrastructure to boost rail freight haulage between Melbourne, 
Sydney and Brisbane by up to 30% by improving rail speeds, constructing a dedicated freight 
line in southern Sydney to ease congestion and improve access to ports.30 Pacific National has 
proposed to build a new fast-freight line between Melbourne and Brisbane (~$3 billion) that 
aims to raise rail share of the Melbourne-Brisbane market to 70% in five years, but has 
requested significant public funding that has yet to be allocated.31 

The cost of inefficient inter-modal freight movement, that is, the shifting of freight from one type 
of transportation to another, is an additional problem for our rail infrastructure. Roads currently 
dominate inter-modal freight because Australia lacks world-class multimodal distribution centres 
that incorporate rail infrastructure. Consequently, combining rail freight with other transport 
types, costs more and takes longer, making it an uncompetitive option relative to road freight 
options.32 

Outer-Urban And Coastal Expansion 

Most cities in Australia are currently addressing the issue of urban development, with many 
releasing their plans for accommodating growth.  For example, Melbourne 2030 encourages 
higher density living around 13 key transit ‘cities’ connected by an efficient transport network,33 
and the South-East Queensland Regional Plan includes a new residential estate initiative that 
increases urban density to 15 lots a hectare, from eight under existing regulations.34 These 
approaches to long-term planning are an encouraging sign that cities are confronting urban 
growth issues. 

However, infrastructure is not keeping pace with outer-urban and coastal population expansion.  
For example, for the five years 1996 to 2001, more than 80% of Melbourne’s growth in 
population was in outer-urban Melbourne.35  One consequence of this is that traffic congestion is 
a significant and growing problem in these areas.36 Other problems that arise from rapid outer-
urban expansion include environmental pressures and water supply and quality. For example, 
Adelaide’s urban sprawl into the Mt Lofty Ranges is polluting water supply with major water 
sources under threat from urban runoff and farming practices.37 

There has been particularly rapid population growth in our coastal areas outside capital cities.  
The coastal population (3.3 million people) now comprises 19% of our total population (versus 
7% at the beginning of the century).38 The Gold Coast grew at an average rate of 6% per annum 
from 1976 to 2000, from 107,072 people to 405,392 people.39  As noted above, traffic in 
south-east Queensland is particularly heavily congested and the rapid growth in this region has 
resulted in the clearing of 74% of coastal lowlands, declining water quality from sediment and 
nutrient inputs from wastewater discharge, stormwater runoff, and disturbance of acid sulphate 
soils.  (For example, since 1994, outbreaks of a toxic cyanobacterium have been occurring in 
Moreton Bay40).  Rapid growth without integrated planning and careful consideration of the 
knock-on effects leads to a number of issues.  These include lack of housing and office space, 
declining water quality, and inadequate services for older people retiring to the coast.  All of 
these factors combine to undermine the liveability of these places for residents and reduce their 
attractiveness to visitors.  
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Ineffective Asset Management And Limited Co-ordination And Planning 

There are significant asset management and regulatory issues that impede the management, 
maintenance and development of Australia’s infrastructure.  A key problem is the lack of timely, 
consistent and complete information on our infrastructure assets, in particular, our local 
government assets.  Relatively little information is available to decision-makers about the 
sufficiency of the infrastructure stock (for example, metrics of congestion, data on power 
blackouts, and pricing of services) and of social returns to infrastructure investment. Quality 
information and data is essential to ensure efficient and effective allocation of funding and to 
enable the development of performance indicators that, in turn, underpin continuous 
improvement and progress. 

Insufficient national co-ordination and planning between the various levels of government has 
been highlighted as inhibiting the efficient use and funding of infrastructure. The Productivity 
Commission recommends that national co-ordinated frameworks should be developed for freight 
and passenger transport. One of their specific draft recommendations is that ‘COAG should 
sponsor the development of a longer-term strategy for achieving a national freight system that is 
neutral across transport modes’41 The pay-off to this strategy would be lower costs for 
businesses and consumers which would in turn strengthen Australia’s competitiveness.  

Excessive regulatory complexity also limits the efficient operation of our transport infrastructure. 
Where infrastructure regulation is under state legislation, each state has a different view and 
approach.  This increases compliance costs, reduces network efficiency and results in different 
objectives and legal frameworks.  For example, Australia’s rail tracks are operated under ~30 
regulators from the 7 different state and Federal governments, that range from safety and 
communications regulators to different track access regimes.42 A report on railway 
communications in 2003 found that the lack of standardisation and interoperability between train 
radio systems is leading to inefficiencies, which has increased costs and safety risks, especially at 
interface points.43  One illustration of the magnitude of this complexity is that any train crossing 
the country from Brisbane to Perth, via Sydney, Melbourne and Adelaide, would require 11 
different radio systems.44 

Underinvestment In Infrastructure Assets 

Econtech, in a paper for the Australian Council for Infrastructure Development (AusCID), 
estimates that there is a gap of $24.8 billion in the current infrastructure capital stock.  This is 
~8% of the current infrastructure stock, and is equivalent to more than five years of construction 
activity based on the average level of construction undertaken over the past five years, and the 
rate at which aging infrastructure must be replaced.  The current gap is made up of ~$18 billion 
in road and rail, ~$3.75 billion in energy, and $3 billion in water and sewerage infrastructure.45 
This study estimates that closing the gap (while maintaining investment levels across the rest of 
the economy) could boost annual GDP by an estimated ~$6.3 billion according to the benefits 
through improved productivity across business, government and household users of infrastructure 
services. Current government initiatives will not close this gap.  For example, funding committed 
under AusLink will still leave a gap of $10 billion in road and rail infrastructure.46   

There is significant interest from the private sector in investment in infrastructure assets.  Industry 
experts estimate there is a potential pool of available capital of ~$50 billion47 based on current 
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compulsory superannuation savings, dividend payments, average capital returns, share buy-
backs and other savings and income. Currently ~5% of private investment flows is going to the 
infrastructure sector and industry experts expect this to increase to 10-15% in the next 20 years. 

However, leveraging the supply of private investment is impeded by the cumbersome regulatory 
environment and long lead times. Each Australian Government has a different public private 
partnership (PPP) framework and a different set of problems. In Queensland the problem is that 
projects already identified have not been released.  Only one PPP in a planned $3 billion pipeline 
(the $200 million Southbank TAFE development) has gone to tender, leaving a backlog of 16 
potential public-private projects in Queensland.48 Capital markets professionals believe that the 
flow of potential deals in each state are too low and unreliable to attract expert international 
infrastructure investors. 

Trajectory And Gaps 

Boosting investment in infrastructure will be a critical part of achieving 4% per annum GDP 
growth and sustaining a population of 26 million people by 2025.  Even accommodating 
population growth with no per-capita improvements will require an investment of $90-$110 
billion in infrastructure, based on maintaining the infrastructure stock at its current $15,000 per 
capita level.   

The $90-$110 billion estimate includes ~$37 billion investment in transport infrastructure and 
~$45-$60 billion in energy infrastructure.  With regard to transport infrastructure, the BTRE 
forecasts the total freight task in 2020 to be almost double the 2000 level and projects that 
urban road freight tonnages will increase by over 70% in the same period.49 The energy estimate 
for infrastructure is detailed in the energy section of this report. 

As the Australian population grows to 26 million people the fastest rate of growth is predicted in 
Queensland and NSW (see Exhibit 3 below).  Of the estimated extra 6 million people in 
Australia, 80% are expected to reside in NSW, Victoria and Queensland. The additional 
inhabitants of NSW and Victoria are expected to mostly reside in urban areas. However, the 2.1 
million extra people in Queensland are expected to reside more evenly between urban (48%) 
and non-urban (52%), areas with the non-urban growth predominantly driven by coastal 
expansion. 

Accommodating an additional 4.1 million people in our capital cities will require ~2,000 km2 of 
new urban footprint (based on Sydney’s current density), or a 25% decrease in urban space per 
person.  Furthermore, additional social infrastructure requirements are likely to include 1.5 
million new dwellings, 20 additional major hospitals and 3,000 more schools.50 
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Exhibit 3 Projected Population In 2025 By Area  

Projected Population In 2025 By Key Area 

 Population (m) Capital City (m) Other (m) 
By State Total Increase Total Increase Total Increase 
NSW 8.4 1.6 5.5 1.2 2.9 0.4 
VIC 6.1 1.1 4.6 1.0 1.5 0.1 
QLD 5.9 2.1 2.7 1.0 3.2 1.1 
WA 2.8 0.8 2.1 0.6 0.7 0.2 
SA 1.7 0.1 1.2 0.1 0.4 0.0 
Rest of Australia  1.3 0.3 0.8 0.2 0.4 0.1 
Total Australia 26.2 6.0 17.0 4.1 9.2 1.9 

Source: Estimates based on ABS Population Projections (Series A) and scaled up to reflect 1.25% pa 
population growth 

Options To Close The Gap 

The infrastructure challenge is substantial. As shown above, even just keeping pace with 
population growth will require around $90 billion in new capital stock. To reshape our 
infrastructure to the extent required and to overcome the challenges we face, Australia will need 
to take initiatives in three areas:  

• Asset management, national co-ordination and planning 

• Investment levels and composition 

• Demand management and efficiency. 

Asset Management, National Co-Ordination And Planning 

Asset management cannot be effective without complete and consistent sets of data. We need to 
capture and better manage consistent data on the status of our assets and the gaps to be filled.  
This data is critical for informed decision making on infrastructure replacement and improvement.   
Examples of transport measures that we need to track include travel times, volumes and external 
costs imposed by the users of each travel modes, and the quality and replacement schedules for 
existing assets. 

Better co-ordination and integration of infrastructure planning and management is also required 
to achieve sustainable economic and population growth.  For example, in transport 
infrastructure, we should develop an integrated, multi-modal approach to reduce road 
congestion by efficiently utilising rail to ensure that domestic freight growth will be sustainable. 

The Productivity Commission recommends pricing, access and regulatory reform “to achieve a 
freight transport system that encourages an efficient mix of transport modes and provides for a 
seamless movement of freight along the entire logistics chain.”51 Both the National Transport 
Commission (NTC), formed in January 2004, and AusLink are important steps towards 
achieving this reform. The Productivity Commission notes that they “could make a substantial 
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contribution towards achieving a better integrated and more efficient national freight transport 
system.” The NTC needs to be empowered and funded in a way that is commensurate with the 
scale of the challenge.  

Perhaps the most significant infrastructure challenge is how to shape urban development and 
road and public transport investments. Decisions made now in these areas have long-lasting 
consequences, so defining shared objectives, carefully investigating alternatives, and planning for 
execution is critical to sustainable economic and population growth in our cities. Accommodating 
a significant increase in our urban population requires much better integration of long-term urban 
targets and transport plans. As discussed above, most of our cities have released their plans for 
accommodating growth, but transport industry participants believe much tighter co-ordination 
and more integrated transport and urban planning are essential (see discussions in Exhibit 4 and 
Exhibit 5 below). 

Exhibit 4 Australian Cities’ Plans For Growth 

Australian Cities’ Plans For Growth 

In past decades, Australian states produced strategic planning documents that primarily addressed 
the need to set boundaries to urban growth, increase the density of existing population centres and 
integrate transportation systems.  

Updated plans acknowledging recent demographic, environmental and economic trends are 
currently being finalised in each state. Inspired by the examples of cities like Portland in the USA 
and Vancouver in Canada (discussed below in Exhibit 5), they place renewed emphasis on 
managing natural resources efficiently, facilitating economic growth and developing networks of 
cities where people can live, work and play.  

The consultative process leading to the publication of a final plan is time-consuming (the South 
Australian plan, first released in January 2003, will only be submitted for public consultation at the 
beginning of 2005).  Most states have taken steps to ensure faster implementation by integrating 
urban planning and transport delivery agencies in a unique portfolio.  Queensland is a notable 
exception, with separate portfolios for Planning, Public works, Natural resources and Transport 
and main roads. 

Beyond coordinating the work of various agencies at state government level, a major challenge 
ahead will be to tightly co-ordinate the actions of these agencies with: 

• Local governments, to bring existing development plans for municipal areas in line 
with metropolitan ones 

• The Federal Government for “big ticket infrastructure” such as interstate highways 
and universities 
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• Private sector infrastructure financiers, developers and operators. 

The implementation of performance indicators will ensure accountability by measuring the 
progress towards stated goals such as reducing transit times and improving air quality.  In 
contrast to North American counterparts (see the Vancouver case study below), there are few 
examples today of progress against such performance indicators being tracked publicly. 

Exhibit 5 Vancouver’s Growth And Development Plans: A Network Of Centres 

Vancouver’s Growth And Development Plans 52 

Greater Vancouver’s population reached 2 million in 2001, growing at 2.6% per annum since 1990, 
a higher population rate than Jakarta or Cairo. While this growth is expected to slow to 1.5% 
between now and 2020, it remains relatively high compared to the 1.4% per annum experienced in 
Sydney in recent years.  

The Greater Vancouver Regional District (GVRD) was formed in 1967 to manage and plan for 
growth and development, with a view to enhancing the quality of life and protecting air quality and 
green spaces. 

The key to this program has been to build a compact metropolitan region via the development of 8 
regional town centres that act as hubs for employment, retail and living. These hubs are efficiently 
connected to each other by public transport, helping reduce land use, congestion and air pollution. 

Accountability is underpinned by a set of indicators that measure progress towards stated goals, 
and made public every year. They are articulated around four major goals: 

• Protect the Green zone (for example, change in area of agricultural land reserve) 

• Build complete communities, (for example, proportion of office floor space in 
municipal and regional centres) 

• Achieve a compact metropolitan region (for example, population growth for the target 
growth concentration areas) 

• Increase transportation choice (for example, per capita transit ridership). 

These policies have delivered a number of benefits, including reduced vehicle ownership, reduced 
average length of trip to work and increased the share of population working close to home. 
Furthermore, GVRD policies have been widely credited with enabling sustainable population 
growth in forthcoming years. 

Investment Levels And Composition 

Australia should boost investment in infrastructure to address current backlogs and encourage 
long-term infrastructure investment.  A failure to invest in infrastructure will seriously limit 
Australia’s ability to sustain future population and productivity growth. 
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First, an efficient infrastructure management framework must be put in place that appropriately 
drawing upon public and private funding projects, recognising that there is a role for both 
models. 

Second, given the supply availability of both funds and projects, Governments will be able to 
increase the use of private funds, through PPPs, to efficiently finance and deliver projects.  
Boosting private infrastructure funding would, in many instances, substantially accelerate 
productivity and social utility. For example, using PPPs to upgrade the Pacific Highway in NSW 
to a super tollway would allow the project to be completed in 8 years, rather than the current 
schedule of 20 years. The benefits to the economy and community of this project are significant 
– about 50 lives a year would be saved; and freight companies would benefit substantially from 
savings on time, fuel and vehicle wear and tear.53 However accessing these benefits will require 
Governments to revisit their management frameworks to ensure that planning and approval 
processes are timely, certain and efficient. 

Third, given that infrastructure assets typically need to be planned within an overall state or 
national fabric, governments must continue to take an active role in defining the overall program 
of investment and ensuring that the pace of construction is appropriate.  Furthermore, 
governments must ensure that committed funding is invested in the most effective projects.  For 
example, $1.34 billion (~$600 million from government funding) was spent to construct the 
Darwin to Alice Springs railway resulting in a track that runs 5 trains a week.  Critics argue that 
this project has not optimally used taxpayer’s money, especially where there are other 
investment opportunities in the rail sector that would achieve better financial returns.54 A publicly 
available ranking of the financial and distributional impacts of potential projects would help clarify 
which opportunities to pursue. 

Finally, where private sector funding is less appropriate, for example where revenue streams are 
difficult to generate, as for local roads, governments should maintain the option of funding the 
required infrastructure investment via public debt. Taken as a whole, strong fiscal management 
has led to healthy balance sheets at state and Federal Government levels, which would allow 
ready access to funding these projects. This option is well supported by capital markets experts 
who believe that debt issues for infrastructure investments with solid returns are likely to be well 
received by the ratings agencies at least up to an additional $6 billion over the next few years.55 

Demand Management And Efficiency 

Currently transport users make choices that maximise their own utility but this is resulting in poor 
economic outcomes. Australia could substantially improve the efficiency of existing infrastructure 
use through using market mechanisms (for example, transport infrastructure pricing) to reduce 
congestion costs and manage modal choice (for example, public-private commuting; road-rail 
freight).  Furthermore, technology could be utilised to improve efficiency.  Over the next 20 
years, Intelligent Transport Systems are likely to offer the prospect of improved traffic flows, 
denser packing of high-speed traffic and efficient road user charging. 

Cities including Singapore, Trondheim in Norway and London have adopted a ‘cordon’ 
approach to reducing inner urban congestion.  This entails defining a specific area and charging 
any vehicle crossing into or out of this area the appropriate toll (see London example described 
in Exhibit 6 below).  These approaches appear to have been successful.  Singapore’s scheme 
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reduced total peak period traffic by 45% and the number of cars by 70%56 and in Trondheim, 
traffic across the ring has dropped by ~10% during toll hours.57 Both Singapore and Trondheim 
have also moved to using dynamic pricing, varying toll rates by time of day, as has San Diego’s 
Interstate I5 (see Exhibit 7). 

Exhibit 6 Congestion Charging At Work: London's Congestion Charge 

London’s Congestion Charge 

The main objective of the congestion charge is to reduce traffic congestion in and around central 
London.  The congestion charge is a £5 daily charge, for driving or parking a vehicle within the 
congestion charging zone between 7.00am and 6.30pm, Monday to Friday, excluding weekends 
and public holidays. There are exemptions for taxis, emergency vehicles and disabled passenger 
vehicles. A discount of 90% applies to local residents58. 

Enforcement of the charge is based on automatic number plate recognition (APNR) technology 
using cameras situated on the boundary and throughout the charging zone.  The charge can be paid 
through several channels including online, the telephone, SMS text messaging, post and retail 
outlets.  Unregistered vehicles are issued a penalty charge notice of £80 (reduced to £40 if paid 
within 44 days). 

The congestion charge began in 2003 and since then congestion within the charging zone has 
reduced by 30 percent with ~70,000 car trips no longer crossing into the charging zone per day.  Of 
these trips, 50-60% have transferred to public transport.59  Buses now run more reliably with 
shorter journey times. 

Exhibit 7 Toll Roads And Congestion Pricing: San Diego's Fastrak60 

San Diego’s Fastrak 

Fastrak commenced in 1998 on San Diego’s Interstate I5.  With Fastrak, single -occupant vehicles 
(SOVs) are allowed to use the existing high occupancy vehicle (HOV) express lanes for a per-trip 
fee.  This fee (collected electronically) varies and is based on traffic levels in the HOV lanes and 
the time of day. 

The Fastrak program has been successful with more of the capacity on the express lanes being 
used than before whilst maintaining free-flow traffic conditions on the lanes.  In this situation, 
dynamic pricing has shown to be more effective in spreading traffic over the peak period, than 
fixed pricing schedules.  
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Management Of Australia’s Essential Asset Base: Energy And 
Emissions 

Status 

Australia has a comparative advantage in energy intensive industries and energy exports, as a 
result of our abundant supply of natural resources and our strong energy infrastructure. 

Australia’s Energy Consumption 

Australia consumed 5,084 petajoules (PJ) of total primary energy in 2002,61 ranking us as the 
seventh highest consumer of energy per person in the OECD.62 The major uses of primary 
energy are electricity generation, which accounts for nearly half of that produced (46%), 
followed by transport (25%), and manufacturing and construction (15%). Final energy use is 
concentrated in transport (43%), manufacturing and construction (31%), of which a third is used 
in the production of metals such as aluminium, iron and steel, and the residential sector (13.4%) 
(see Exhibit 8).63  

Exhibit 8 Primary And Final Energy Consumption: 2001/2002 

Primary Final

Primary And Final Energy Consumption:  2001-2002
(%, By Sector)

Source: ABARE, 2004
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Australia’s Energy Assets 

Australia has a sizable endowment of natural energy resources. At current production rates, 
Australia has ~100 years of economically viable reserves of black coal, ~560 years of brown 
coal and ~65 years of natural gas.64 In addition, we have ~200 years of identified, but not yet 
viable, reserves of black coal, ~2,900 years of brown coal, and ~35 years of natural gas.65 We 
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also have 40% of the world’s uranium reserves.66 Oil is the only heavily consumed fuel for which 
Australia does not have substantial reserves, resulting in Australia importing 17% of our crude oil 
and refined petroleum products.67 

Australia also enjoys a strong energy infrastructure base. The generation capacity of the National 
Energy Market, which now operates between NSW, Queensland, Victoria, South Australia and 
the ACT, is 37,000 megawatts (MW), which is 75% above average electricity demand of 
21,000MW. Australia’s total generation capacity is 45,000MW.68 Our energy distribution 
network is valued at $28 billion and includes 800,000 kilometres of powerlines for electricity 
and 75,000 kilometres of gas pipelines.69 The electricity market operates at a reliability standard 
of 99.998%, meaning that unserved energy per year cannot exceed 0.002% of the total energy 
consumed.70 

The effectiveness of this asset base in meeting our energy needs has improved with ongoing 
regulatory reform. National Energy Reforms have been underway since 1998, with the aim of 
integrating Australia’s energy markets, as well as their regulation and management. The National 
Energy Market, which stretches from Port Douglas in Queensland to Port Lincoln in South 
Australia, is the world’s longest interconnected power system.71 The creation of this single 
market is estimated to add $1.5 billion per year to GDP as a result of scale efficiencies. These 
efficiency improvements have reduced the residential price of electricity by 12% in real terms 
since 1985 when the energy reform process first began.72 

Energy Pricing And Contribution To GDP 

Australia’s endowments of natural resources, together with improvements in energy infrastructure 
and regulation, result in relatively low costs of supply for electricity and natural gas, and 
consequently low energy prices. Australia has the 3rd lowest industrial electricity price among 
comparable countries, behind Finland and South Africa, and the 7th lowest residential electricity 
price.73 Australia also has 3rd lowest industrial gas price and 2nd lowest residential gas price in the 
OECD.74 

Low energy prices have contributed to the Australian economy being relatively energy intense, 
despite recent falls in the consumption of primary energy per dollar of GDP. Australia requires 
0.24 tonnes of oil equivalent primary energy to produce US$1000 of GDP, making us the 10th 
most energy intense economy in the OECD.75 During the 1990s, Australia’s energy intensity fell 
by an average of 1.1% per annum, due largely to sectoral shifts in the economy towards services 
and improvements in energy efficiency.76 As a result, $1 of GDP in 2000 required approximately 
10% less energy to produce than an equivalent dollar in 1990. However, while the overall 
energy intensity of the economy is falling, Australia is one of only six OECD countries in which 
per capita energy usage continues to rise, driven by increased household consumption.77 
Between 1980 and 1999, residential energy use increased from 18 gigajoules (GJ) to 20GJ per 
person.78 

Energy remains essential for growth by providing electricity and other fuels needed for economic 
activity, as well as by generating export revenue. In 2001, the energy market added $11.3 billion 
directly to GDP. Electricity added 90% of this value ($10.3 billion), with gas adding ~10% ($1 
billion). Electricity’s contribution was equivalent to 1.5% of GDP.79 Energy exports earned 
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$40.3 billion in 2001 through direct fuel exports - coal, natural gas, uranium (62%) - and as 
embedded energy through mineral and mineral products aluminium, iron, steel, nickel (38%).80 

Current Challenges 

Despite this strong position, Australia nonetheless faces several challenges in the energy sector. 
These include:   

• The threat of climate change and its impact on investment 

• Insufficient demand management 

• Incomplete regulatory reform. 

Threat Of Climate Change And Its Impact On Investment 

Possibly the greatest challenge faced by the energy sector globally is the threat posed by rising 
greenhouse gas emissions and climate change. In Australia’s case, the challenge is how to 
maintain reliable energy supply at internationally competitive costs, in a world where it is 
increasingly likely that some form of cost will be imposed on carbon emissions. The case study 
below outlines the magnitude of the challenge we are facing with climate change (see Exhibit 9). 

Exhibit 9 Climate Change: The Evidence And Its Impacts 

Climate Change: The Evidence And Its Impacts 

The scientific community is increasingly of the view that rising atmospheric concentrations of 
greenhouse gases are triggering climate change.   

Evidence Quoted To Support The View of A Changing Global Climate81 

• Average global surface temperature rose 0.6ºC during the 20th century, with the rate 
of change since 1976 roughly three times that for the century as a whole  

• The 1990s was the warmest decade since records began in 1861, while the five 
warmest years were 1998, 2002, 2003, 2001 and 1995 

• 16% of the world’s coral reefs bleached or died due to high temperatures in 1998 

• Sea level rose by an average of 1-2cm per decade during the 20th century  

• Since 1979, perennial ice cover in the Artic Sea has shrunk by 9% per decade, while 
the proportion of the Greenland Ice Sheet that experiences melting has increased by 
16%  

• 3250km2 of Antarctica’s Larsen B Ice Shelf collapsed in 2002, allowing ice once 
contained in continental glaciers to flow directly into the ocean. 
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Predicted Climate Changes82 

• Average global temperature to increase by 1.4-5.8ºC over the next 100 years 

• Australia’s average temperature to increase by 0.4-2ºC by 2030 and 1-6ºC by 2070 

• Australia’s average water balance to fall by 15-60mm by 2030 and 500mm by 2070. 

Predicted Impacts On Australia Of Climate Change83  

• Average flows in the Murray-Darling predicted to fall by between 5% and 20% by 
2030 

• Snow cover predicted to shrink by 18-66% by 2030, jeopardising 3000 jobs and $396 
million annual tourism revenue in Snowy Mountains 

• Habitat of up to 50% of species in the wet tropics of North Queensland will be 
threatened if temperatures increase by 1ºC  

• Up to 95% of coral in the Great Barrier Reef could be destroyed by bleaching by 
2050   

• The coastline predicted to retreat by between 4.5 metres and 88 metres by 2100 

• Increased severity and frequency of natural disasters, including cyclones, hailstorms, 
floods and bushfires. 

Australia is particularly susceptible to any adverse impacts that may arise from a cost being 
placed on carbon because our energy is sourced largely from fossil fuels, which emit very high 
levels of greenhouse gases, including carbon dioxide (CO2).84 Coal, natural gas and oil provide 
95% of our energy. Importantly, 84% of our electricity is generated from coal, which is the 
highest rate in the OECD.85 As a result, Australia has the highest level of emissions per capita in 
the world. Australia produces 1.6% of global emissions,86 while comprising 0.3% of the world’s 
population and 1.1% of world output.87 Australia’s per capita emissions are more than 50% 
greater than the OECD average.  

Current uncertainty about Australia’s long-term emissions policy may be impacting negatively on 
investment in energy-related assets because investors are having difficulty estimating the likely 
future cost of carbon-based energy sources and any future carbon-regime. As the Energy 
Supply Association of Australia states: ‘One of the biggest sovereign risk issues facing the energy 
sector is future Government policy and measures on emissions’.88 Similarly, the Productivity 
Commission reports that: ‘divergent approaches to greenhouse gas abatement across 
jurisdictions, as well as uncertainty about future policy directions are impeding necessary 
investment in many parts of the economy. Early action to provide greater uniformity and policy 
certainty in this area is therefore very important.’89 However, the exact impact on investment in 
the generation sector is difficult to quantify, given the non-continuous nature of generation 
investment.  
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Insufficient Demand Management 

While other countries are lowering energy demand per person, Australia’s energy usage 
continues to rise. Better managing energy demand and improving our energy efficiency could 
reap benefits in the order of $1.8 billion to GDP per year by 2015, while simultaneously 
lowering our emissions by 32 megatonnes (Mt) of CO2 per year.90 Given that this estimate only 
includes energy savings devices with a payback period of four years or less, it highlights the 
massive potential within the Australian economy to improve the efficiency with which we use 
energy.   

Halting the growing peaks in electricity demand, that are primarily as a result of increased 
household use of air-conditioners on hot days, is a major demand management issue. All time 
maximum demand peaks are now 140 – 200% of average demand: the all-time maximum 
demand record in South Australia is 192%; 153% in Victoria; 149% in NSW; and 144% in 
Queensland. And the height of these peaks is rising: between 2000/01 and 03/04 the all-time 
record peak rose by 8%. The National Energy Market’s all-time peak occurred in the summer 
of 2003/2004 and reached 78% of the market’s total generation capacity.91 In the same 
summer, Western Australia experienced peaks nearing its total generation capacity.    

Within the states that participate in the National Energy Market, demand peaks are currently met 
by power sharing across the market and by the Snowy Mountains Hydro-Electricity Scheme, 
which can add 3,756MW (equivalent to 8.4% of total capacity) to the National Energy Market 
at one minute’s notice.  

However, when such steep peaks in demand occur, it is very costly to generate such large 
amounts of electricity for such short periods of time. This is reflected in the wholesale electricity 
price, although importantly not the residential retail price. In the National Electricity Market, 
peak prices can reach as high as $10,000 per megawatt hour (MWh), compared to prices 
normally in the range of $20/MWh. Such extreme prices only occur for short periods: only 1% 
of demand is sufficient to drive the price above $100/MWh, from where it escalates rapidly.92 
These peaks also place significant stress on distribution networks, creating the need for 
considerable investment in the network infrastructure in order to guarantee its reliability during 
the very short periods of extreme demand. The additional cost to distribution networks is not 
captured in the wholesale price (see Exhibit 10).  
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Exhibit 10 Wholesale Electricity Prices In Peak And Non-Peak Periods: 2003 

Energy Prices:  2003
($/MWh, By Duration)

Source: National Electricity Market Management Company, 2004
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Incomplete Regulatory Reform 

Further regulatory reform of the energy sector is required to enhance the integration and 
functioning of the national market and its management and regulation. Many of the necessary 
reforms are planned as part of the ongoing National Energy Reforms. For example: 

• Tasmania is scheduled to join the National Energy Market in 2005 and add its peak 
hydro capability to the market by 2007 

• Plans are in place to consolidate 17 existing energy bodies into an Australian Energy 
Regulator and an Australian Energy Market Commission.93 

However, more is needed. In the first place, inconsistencies remain between the states regarding 
energy sector operations, including between the states that participate in the National Energy 
Market: Victoria recently allowed energy distribution providers to ‘smear’ the cost of expanding 
the network across all users of the network rather than requiring the new users to cover the full 
cost of expansion, as happens in other states.  

Second, different states have very different levels of government and private sector involvement, 
particularly in electricity generation. For example, in Victoria generation capacity has been 
largely privatised, while in NSW and Queensland it continues to be under the remit of 
government. The very different decision-making criteria of these varied types of owners hamper 
the smooth functioning of a single market.  

Third, the regulation of investment in the energy sector remains a highly contentious and 
unresolved issue. This is particularly the case with distribution and transmission assets where 
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current regulation has created disputes about the trade-off between the reliability of the electricity 
supply and increased costs of having redundancy in the system to guarantee supply.  

Energy Trajectory And Gap Analysis  

If Australia enjoys 4% average per annum GDP growth to 2025, electricity demand will 
probably be more than 70% higher than it is today. To satisfy this demand, more than $45 billion 
of new investment may be needed in the energy sector to 2025.  

These projections are extrapolated from modelling done by ABARE on the energy sector to 
2020 (see Exhibit 11). ABARE models a scenario that assumes 3.3% per annum growth and 
estimates that final domestic energy consumption will increase by 48%, while electricity demand 
will grow by 53%.94 

Given our more aggressive growth assumptions and our 2025 timeframe, the gap between 
current and future electricity demand is likely to be more than 70% of today’s demand. This is 
equivalent to the generation of more than 150,000 gigawatt per hour (GWh) (540PJ) of 
additional electricity. Given that the National Energy Market accounts for over 90% of 
Australia’s electricity use, most of this new demand will occur in southern and eastern Australia.  

Exhibit 11 Final Domestic Consumption: 2001/02 versus 2019/20 

Source: ABARE, 2004
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In ABARE’s model, the investment required to satisfy this increase in electricity demand is 
estimated to be $37 billion to 2020, of which $7 billion will be in gas network infrastructure, $16 
billion in electricity network and distribution infrastructure, and $14 billion in electricity generation 
infrastructure.95 In our scenario, the investment in new capacity required to fill the gap between 
current and future electricity demand will be in the range of $45 and $60 billion.96  
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This level of investment in energy assets is relatively achievable, given current rates of spending in 
the energy sector. For example, the average value of work done in the electricity generation, 
transmission and distribution between 2000 and 2003 was $3.1 billion,97 while the Energy 
Networks Association estimates that $2 billion is currently spent annually on capital investment in 
reinforcement, expansions and greenfield extensions of gas and electricity networks.98 

Emissions Trajectory And Gap Analysis 

Given the impact concerns over emissions may have on the energy sector in the next two 
decades, it is important to consider Australia’s emissions trajectory in tandem with our future 
energy requirements.  

Australia’s emissions are projected to grow substantially by 2025. The Australian Greenhouse 
Office forecasts emissions to reach 110% of 1990 levels by 2010, slightly above our Kyoto 
target and the government’s own goal of 108%. From 2010 to 2020, emissions are forecast to 
increase to 126% of 1990 levels according to a conservative scenario and 143% on a ‘business 
as usual’ trajectory that allows for no new measures to reduce emissions (see Exhibit 12).99  

Exhibit 12 Projections Of Australia’s Greenhouse Gas Emissions to 2020 

Source: Australian Greenhouse Office, 2003
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By 2020, therefore, our emissions will be between 140 megatonnes of CO2 equivalent (Mt 
CO2-e) and 230Mt CO2-e above 1990 levels or between 95 to185Mt CO2-e above our 
current target for 2008/12. To put this in context, annual emissions today from Australia’s 24 
coal-fired power stations total 186Mt CO2-e.100 By 2020, Australia will have exceeded our 
2008/12 emissions target by an amount at least the size of half the emissions currently released 
from our stock of 24 coal-fired power stations, and potentially as large as their total emissions 
output. 
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In 1990, the energy sector (which includes stationary energy, transport and fugitive energy) 
accounted for 55% of total emissions. The energy sector now accounts for 70%, with emissions 
levels set to increase to 140% of their 1990 levels by 2010, and to 163% by 2020. 

Without an agreed emissions target, it is impossible to calculate the gap between our current 
trajectory and our preferred long-term position. However, the Intergovernmental Panel on 
Climate Change (of which Australia is a participant) suggests that in order to avoid dramatic 
climate change, global emissions levels will need to fall to 50 – 60% of today’s levels by 2050. If 
such predictions are true, then Australia’s current emissions and energy trajectories are 
unsustainable, particularly give current patterns of usage and energy mix.  

Options To Close The Gap 

Australia is capable of closing our energy gap to 2025 and reducing our emissions to a 
sustainable level. However, to achieve this and address all the challenges in the energy sector we 
will need to undertake three important initiatives: 

• Respond in an integrated way to the threat of climate change 

• Proactively manage to reduce demand, particularly in peak periods 

• Undertake further regulatory reform. 

An Integrated Response To Climate Change 

In response to the climate change issues, steps should be taken in concert to clarify Australia’s 
response to this global challenge. These are:  

• Set a long-term emissions target that is consistent with international actions, is 
economy-wide, and is set at a date in the future consistent with the lifespan of 
energy-related investments (for example, 50 years) 

• Create property rights or ownership over emissions and allocate them to those who 
emit greenhouse gases 

• Introduce some form of market-based instrument to ensure reductions in emissions 
are achieved at the lowest possible cost and impact on national competitiveness 

• Define a clear pathway to achieving the target that addresses both the uncertainty 
surrounding climate change and the cost of reducing emissions. 

This approach would generate a series of benefits. First, it would improve the investment 
climate for energy-related investments. Clarifying the future policy regime would reduce 
uncertainty surrounding investments in areas such as electricity generation infrastructure, energy-
intensive industry, household consumption, or R&D into low emissions technologies.  

Second, emission reduction will be achieved in the lowest cost manner. The allocative 
efficiency of market-based instruments would allow the production of emissions by those who 
value them most, and their reduction by those who can most easily afford it. Considerable 
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savings could result from this. Detailed modelling estimates of the cost of meeting the 
Government’s emissions target of 108% of 1990 levels by 2008/12 using a command and 
control policy approach, is a 0.15% fall in GDP and 0.16% fall in consumption per annum, 
compared with 0.01% and 0.02% respectively if an emission trading scheme was used.101  

Third, it would promote a change in the energy mix towards lower emissions technologies. 
Under the economy-wide response described above, Australia’s energy mix will shift towards 
lower emissions technologies in response to price signals. This shift will be made easier by the 
turnover of energy assets in the next 20 years. Australia’s current infrastructure stock will meet 
75% of energy demand in 2020 but, thereafter it will quickly become obsolete: by 2030 current 
infrastructure will meet only 48% of demand, 21% in 2040 and 11% in 2050.101 This turnover 
provides an opportunity for Australia to make a gradual transition to a lower emissions energy 
mix and to adopt new lower emissions technologies without stranding current assets. A range of 
alternative energy sources and technologies could be used to meet future energy demand, while 
closing the emissions gap. These include increased gas-fired electricity generation, clean coal 
technologies, such as the geosequestration of carbon emissions underground (GSQ), greater use 
of hydrogen, especially in transport and as distributed fuel cells, increased renewable energy use 
and nuclear power.  Exhibit 13 compares the relative emissions levels of alternative fuel sources.  

Exhibit 13 Comparative CO2 Emissions Per Fuel Source 
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Exhibit 14 shows the range of alternative energy sources and technologies that could be used to 
meet future energy demand, each with different implications on emissions. 
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Exhibit 14 Alternative Energy Sources And Emission Considerations 

Alternative Energy Sources And Emission Considerations  

Energy Source 

Emission 
Reduction from 
Conventional 
Coal 

Considerations  

Coal: 
� 30 1GW plants 

Up to 40% less Possible to reduce emissions by up to 40% through 
adopting improved technologies.  However will 
remain above natural gas unless geosequestration is 
adopted (see below)  

Natural Gas: 
� 30 1GW 

combined 
cycle LNG 
plants 

50% less emissions Australia has considerable natural gas reserves and 
technology is already operational.  
� Some transition has already begun, for 

example, Victoria’s next power station will be 
gas-fired 

� However, reductions from gas will not be 
sufficient if large cuts are needed in the future. 
Cost of abatement range from $16-21/tCO2-e 
avoided. 

Coal with 
Geosequestration: 
� 30 1GW plants  

80-100% less 
emissions 

Several challenges to implementing 
geosequestration in Australia  
� It is at least 15 years from implementation and 

capturing CO2 is unfeasible in most existing 
plants 

� Compressing CO2 into a liquid for storage 
requires considerable energy 

� Few locations are appropriate for storage (e.g. 
there are none in NSW) 

� There are serious long-term risks associated 
with storing CO2 underground 

Likely to be more expensive than wind and biomass, 
cost of abatement between $58-$138/tCO2-e 
avoided.  

Nuclear: 
� 30 1GW 

power stations 

95% less emissions Primary challenges are: 
� Low public acceptance, may be politically 

unfeasible (although risks of geosequestration 
are similar) 

� When waste disposal and management is 
included, costs of nuclear generation are high  
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Energy Source 

Emission 
Reduction from 
Conventional 
Coal 

Considerations  

Renewables: 
� 6,000 5MW 

wind turbines 
� Or solar, 

biomass and 
geothermal 

 

98-100% less 
emissions 
 

Can significantly supplement base power supply, but 
unlikely to generate base load power in Australia  
� Will become increasingly relevant as methods 

of storing energy improve 
Wind often considered as renewable alternative, but 
relatively expensive  
� Estimated abatement costs of between $50-

72/tCO2-e avoided 
� Has a large physical footprint: 6000 turbines 

would cover at least 12,000ha of land 
Significant biomass generation possible  
� Converts plant matter to ethanol or electricity 

via combustion or gasification  
� Estimated abatement cost of $21-77 /tCO2-e 

avoided 
Hydrogen N/a Could play a significant role in emission reduction, 

particularly in the transport and electricity sectors 
� First hydrogen cars are already in production. 

For example Perth is trialling hydrogen 
powered buses. Likely to take several decades 
to adopt hydrogen fuel cells 

� While hydrogen has zero emissions when used, 
it is often sourced from fossil fuels 

Source: World Business Council for Sustainable Development, Facts and Trends to 2050: Energy and Climate 
Change 

At least two studies have shown that it is feasible to reduce Australia’s emissions by significant 
amounts (see Exhibit 15). While we are not advocating any specific pathways, the studies 
illustrate that reductions in emissions are achievable. 
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Exhibit 15 The Feasibility of Reducing Australia’s Emissions 

Clean Energy Futures Group102 

The Clean Energy Futures Group considered a 50% fall in emissions from the stationary energy 
sector by 2040 from 2001 levels. This fall equates to 131Mt CO2-e fewer emissions by 2040, after 
four decades of 2.4% average annual GDP growth. Technologies were only included if they were 
currently established and operational in Australia.  

The study found that a 50% fall is feasible through a combination of improved energy efficiency 
and a changed energy mix. Relatively moderate efficiency measures103 can reduce the rise in 
energy demand over this period from 57% to 25%, equivalent to ~100GWh less demand and 14% 
fewer emissions in 2040 than without efficiency measures. The remainder of the fall required to 
reach the 50% target can be generated by changing the energy mix away from coal and towards 
gas, cogeneration (simultaneous production of heat and power), biomass (energy from agriculture 
and forestry residues), wind and other renewable technologies. 

A Clean Energy Scenario For 2040 With 50% Emission Reduction From 1990 Levels
(Terawatt hours)

*About 13% is natural gas and about 2% is biomass
Source: Clean Energy Futures Group, 2004
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Cooperative Research Centre For Coal In Sustainable Development104 

The CRC for Coal in Sustainable Development investigated Australia’s ability to meet its 
electricity needs to 2050 under various emissions scenarios. This study assumes any emissions 
target is implemented using an emissions trading scheme and that technological advancement will 
occur in response to changes in the energy price. Advancements include incremental 
developments in pulverised coal fuel (pf) and gas, the development of alternative technologies such 
as gasification combined cycle gas turbines (IGCC) and underground coal gasification (UGG), and 
the development of new technologies such as direct fired coal combined cycle (DFC-CC), oxygen-
pf with CO2 capture and storage (CCS), and IGCC with CCS.  

Three scenarios examined are particularly relevant: (1) business as usual; (2) electricity emissions 
at 1990 levels by 2050; and (3) electricity emissions stabilising at 2012 rates. These scenarios were 
considered under different conditions, including a base case in which electricity demand grows at 
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2.5% per annum and a low demand case in which it grows at 1.5% per annum.  

In the business as usual scenario, emissions growth is unconstrained and exceeds 300% of 1990 
levels by 2050. In 2050, the majority of our electricity is generated from black and brown coal 
using more advanced technologies, such as ultra-super critical (USC) generation, than currently. 
The weighted average wholesale electricity price over the 50 year period is $38/MWh. 

Under the second and third scenarios, emissions targets are met through a change in the energy 
mix. Combined cycle gas becomes increasingly important. Brown coal is phased out, unless 
combined with sequestration (CCS). Black coal is retained, although the technologies used differ 
between cases and in the 1990 base case its main role is to provide peaking capacity to support 
renewables. Carbon capture and storage is required in all cases, except in the 2012 low demand 
case. The use of renewables increases, especially in the 1990 base case where they provide base 
load power along with black coal with CCS. In both scenarios, meeting the emissions target is 
made significantly cheaper when efficiency measures are added to reduce electricity demand. 
Slower growth in demand results in the average electricity price being 12% lower in the 2012 
scenario and 16% lower in the 1990 scenario, while the price of carbon falls by 30% and 70% 
respectively (see Table). 

Electricity Mix in 2050 Under Different Emissions Scenarios 
(% of generation capacity, $) 

Business 
as usual 

Emissions stabilised 
at 2012 levels by 

2050 

Emissions at 1990 
levels by 2050 

 

Base 
case 

Low 
demand 

Base 
case 

Low 
demand 

Base 
case 

Black coal sub-critical PF 8% 11% 12% 12% 10% 
Black coal USC 55% 46% 10% 7%  
Black coal IGCC with 
CCS 

  29% 27% 38% 

Brown coal sub-critical 
PF 

1% 1% 1% 1%  

Brown coal IGCC 19% 2%    
Brown coal IGCC with 
CCS 

  16% 8% 16% 

Gas combined cycle  2% 22% 22% 18% 4% 
Gas simple cycle  5% 2% 1% 1% 2% 
Renewables – Hydro  4% 4% 4% 4% 4% 
Renewables – Non-Hydro 6% 12% 6% 12% 26% 
Volume weighted av. 
electricity price 2000/50 
($/MWh) 

$38 $44 $50 $47 $56 

Carbon price level 
($t/CO2e) 

$0 $15 $23 $21 $69 

       

Better Management To Reduce Demand, Particularly In Peak Periods 

Significant scope exists to reduce the amount of energy consumed in Australia, thereby 
decoupling the link between growth and energy use. These energy efficiency savings can be 
achieved by encouraging higher efficiency standards across Australian industry, throughout our 
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built stock and across all Australian households. To date, improvements in energy efficiency have 
generated approximately 40% of emissions abatement in the energy sector.105 It is estimated that 
further efficiency measures could reduce energy demand by 20 to 40% at no net cost.106 
Examples of possible measures include minimum national energy conservation standards for all 
new and renovated buildings, and increased usage of energy saving devices. In many instances 
the pay back periods of energy efficiency investments is very short, while the benefit can be 
considerable. For example, the payback periods for energy saving measures installed at 
Australia’s first Five Star Green Rated building at Canberra International Airport are as short as 
five years for double glazing and 2.5 years for variable speed ventilation fans, while the total 
energy savings are equivalent to 112kg of carbon dioxide emissions per year (CO2e/m2/year), 
compared with a building at current industry ‘good practice’. These savings equate to 
permanently removing 130 cars from the roads each year.107  

Demand management and efficiency measures can also reduce the pressures on our energy 
infrastructure during periods of peak demand. For example, the Western Power Demand 
Management Steering Committee has implemented initiatives that are expected to reduce peak 
demand by 40MW this summer. They have also transferred 100MW of usage onto a new 
energy contracts – ‘interruptible and curtailable load contracts’ – under which users have agreed 
to reduce their energy usage during peak periods. In addition, efficiency improvements have 
been made to existing plants that increase generation capacity. These three initiatives add ~12% 
to the generation capacity available to meet demand peaks during the 2004/05 summer from the 
previous year.108 Improving price signals during periods of peak demand can also reduce the 
height of demand peaks. However, this method has not yet been trialled in Australia. 

Further Regulatory Reform  

Continued national energy market reform is needed to improve the use and efficiency of our 
energy assets. As mentioned, many of the steps needed to achieve this goal are planned as part 
of the ongoing National Energy Reforms. However, it is imperative that this process of reform 
continues to ensure, in particular, that: 

• Investment in energy assets reaches desired levels, especially with regard to 
distribution and transmission assets, given the trade off between their reliability and 
the cost of building in redundancy  

• Legislative inconsistencies between states are minimised in order to avoid, for 
example, the situation whereby Victoria is the only state allowing the ‘smearing’ of 
investment in transmission infrastructure across all users of the grid 

• The physical interconnections between sections of the grid are improved to allow 
electricity to flow more freely across the National Energy Market.  

Continuing national energy reform will help Australia maintain our relatively low energy prices 
and assist us in responding efficiently to demand peaks. 
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Management Of Australia’s Essential Asset Base: Water 

Status 

Water is vital to sustaining Australia’s population and industry. While Australia is a dry continent, 
it is actually the location of water relative to users and its variability or unreliability that makes it 
scarce and difficult to manage. 

Location And Availability 

Australia’s surface water and underground aquifer supplies (groundwater) are naturally 
replenished at a rate that could sustain up to 74,000 gigalitres (109 litres) of water extraction per 
year: 45,000 gigalitres from surface water109 and 29,000 gigalitres from groundwater.110 This 
amount of extraction is approximately three times Australia’s current annual usage. However, the 
core problem is that almost one half of the available water (46%) runs into the Timor Sea and 
the Gulf of Carpentaria in Northern Australia.111 Australia’s most populated and most intensively 
used land is through the east coast and Murray-Darling catchments, which receive only a third of 
the country’s rainfall per year. 

The highly variable nature of Australia’s rainfall also puts substantial pressure on water supply 
management. For example, the Darling River, a core part of Australia’s largest river system, has 
a variation in minimum and maximum flows of 4,705 times, versus the Amazon of just 1.3 
times.112 This overall variability of water drives large relative infrastructure requirements in 
agricultural and urban areas. For example, Sydney’s dam storage has a capacity of 932 kilolitres 
per person, or approximately four years of supply, whereas New York manages with only 250 
kilolitres per person and London a meagre 18.2 kilolitres per person.113  

Usage 

Australia’s economy uses a lot of water relative to other countries with a similar size population, 
which is reflective of our intensive agricultural sector and high per capita urban usage. Of the 
25,000 gigalitres of water used in Australia per annum,  agriculture is the largest consumer, 
accounting for nearly 70% of usage, followed by households, which use 9% (see Exhibit 16). 114 
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Exhibit 16 Water Use In Australia: 2000/2001 
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Agriculture is concentrated in the Murray-Darling Basin, which accounts for approximately 40% 
of total production.115  90% of agricultural water usage is extracted for irrigated agriculture, 
predominantly for horticulture, dairy, cotton and rice.116 The value of this irrigated production is 
approximately $8 billion per annum and represents about one third of total agricultural 
production.117 While water intensive, Australia’s yields per hectare in some of these industries 
are best practice relative to those of other countries. For example, Australia’s rice yield per 
hectare is double the world average and cotton is 2.7 times the world average.118  

Household consumption, while representing only 9% of total water used, is critical to sustaining 
Australia’s population, and important ancillary industries, such as the garden and nursery 
industry, which has an estimated annual sales value of $5.7 billion.119 Average household water 
use in Australia in 2001 was 315 litres per person per day. The Northern Territory had the 
highest usage at 580 litres per person per day, followed by Queensland (375 litres) and Western 
Australia (360 litres).120 Household water use in Australia is approximately 30% higher than the 
OECD average.121 This is generally attributed to our significant outdoor water use, which 
accounts for approximately 45% of consumption.122 

Current Challenges 

Australia faces three key challenges in the management of water: 

• Current extraction levels exceed sustainable limits in many areas of both urban and 
agricultural use 
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• Climate change and its potential to reduce rainfall or increase its variability 

• Salinity and nutrient concentrations reducing water quality. 

Current Extraction Levels Exceeding Sustainable Limits 

While Australia’s total water use represents only one-third of total sustainable flows, some water 
sources are over used because the areas of greatest rainfall do not coincide with the areas of 
greatest use. For example, extraction levels from the Great Artesian Basin, which is Australia’s 
largest groundwater source, exceed sustainable limits (rate of replenishment) by 15% in some 
parts, resulting in decreased flow pressure.123 Similarly, surface water along the east coast of 
Australia and inland NSW is fully utilised, and in large areas over allocated (see Exhibit 17).124 
Over-allocation is problematic for both water users and the environment. It reduces the reliability 
of water supply to users and creates substantial, and sometimes irreparable, damage to the 
environment. 

Exhibit 17 Allocation Of Surface Water Resources In Australia 

Fully or over Developed (> 100%)

High (70% - 100%)

Medium (30% - 70%)

Low (< than 30%)

Source: National Land and Water Resources Audit (2000)

Allocation Of Surface Water Resources In Australia
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Current urban water infrastructure is also being used at near maximum capacity in some of our 
major cities (defined by the size of the dam and historical rainfall patterns). This is most evident in 
Sydney where consumption has exceeded sustainable yield by 5%, or 30 gigalitres on average 
over the last three years (see Exhibit 18).125 Compulsory water restrictions implemented in 
recent years in response to the drought have provided temporary relief for other states. For 
example, under the presence of water restrictions, water use in Melbourne has fallen from 400 
litres per person per day in 2001 to 328 litres in 2004.126  
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Exhibit 18 Current Urban Water Use In Major Australian Cities Versus Sustainable 
Supply127 

Current Urban Water Use In Major Australian Cities 

City 
Population 

Served 
(millions) 

Sustainable 
Yield 
(ML) 

2004 
Consumption 

(ML) 

Gap 
(%) 

Sydney 4,198 600,000 634,742 -6% 
Lower Hunter 489 78,500 76,852 2% 
Melbourne 3,470 564,000 479,215 15% 
Brisbane 905 195,000 165,353 15% 
Adelaide 1,077 218,000 178,380 18% 
Perth 1,426 291,000 212,244 27% 
Gold Coast 454 82,700 57,850 30% 
ACT 346 84,000 55,148 33% 
Total 12,365 2,113,000 1,860,784 12% 

Source: Water Services Association of Australia 
Note: Figures include industrial water use in urban areas. Brisbane includes only those people serviced by 
Brisbane Water (Brisbane City Council). Total Brisbane population in 2003 was 1,730 million. 

Climate Change 

The CSIRO forecast that climate change could culminate in reduced rainfall and higher 
evaporation rates in key regions of Australia. Over the last 50 years, the Bureau of Meteorology 
has observed decreased rainfall along southwest Western Australia and the east coast of 
Australia, our most populous areas.128 A 10 – 20% decrease in rainfall over south-west Western 
Australia has resulted in a 40 – 50% reduction in run-off to reservoirs over the last 28 years.129 
Similar reductions in run-off in the east coast would place enormous stress on already over-
allocated supplies. For example, forecasts by the CSIRO suggest the highly developed east-
central Murray-Darling Basin could experience reduced water flows of up to 20% by 2030.130  

Salinity And Nutrient Concentrations 

Salinity reduces the availability of usable water and/or increases the cost of providing high quality 
water to urban and agricultural users. The economic costs of salinity have already been felt in the 
Murray-Darling River system, with losses of $46.2 million per year.131 With the area affected by 
salinity predicted to rise from 5.7 million hectares currently at risk to 17 million hectares at risk 
by 2050,132 preserving existing water quality will be an increasingly difficult challenge. At greatest 
risk are agricultural users, rural towns and urban water supplies in Adelaide and Perth. 

Algae bloom, arising from increased nitrogen and phosphorous levels in waterways are also a 
substantial risk to existing water sources. Blue-green algae produce toxins that are harmful to 
people, livestock, birds and fish, and are difficult to treat. Phosphorous levels (an indicator for 
blue-green algae) regularly exceed water quality guidelines in the Murray-Darling Basin and 
catchment areas of Sydney, Northern NSW, Melbourne, Queensland and Perth. Economic 
losses to agriculture as a result of blue-green algae are estimated at $60 million per annum. 
Recreational loss is estimated at a further $96 million per annum.133 
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Trajectory And Gaps 

A continuation of existing water management practices would expose large gaps versus our 
target of 4% GDP per annum. These include urban water shortages, barriers to economic 
growth in agriculture and adverse environmental consequences. The total challenge can be 
considered at the economy wide level, but it is only through de-averaging the trajectory into its 
respective economic and environmental sectors that an accurate assessment can be made.  

Economy Wide Demand 

Water use is intimately entwined with economic growth. While only 9% of water is used in direct 
household consumption, 30% of water use is devoted to domestic food production and a further 
30% to exports.134 In an unconstrained world, a 26 million population, combined with a doubling 
of per capita expenditure could result in demand in excess of 50,000 gigalitres.135 While this is 
within Australia’s total sustainable yield (74,000 gigalitres), this unconstrained scenario is very 
unlikely to occur given the geographical disparity between Australia’s population and the 
available water supply. As a consequence, significant changes to the way in which water is used 
in both urban and rural settings will be required to accommodate growth aspirations. 

Urban Demand 

As previously outlined, Australia’s urban supplies are currently in excess of, or nearing full 
capacity. Assuming that the 4% GDP growth target translates to a 26 million population in 2025 
with a distribution consistent with ABS’s high growth scenario, Australia would experience a 
600+ gigalitre water shortage in urban areas if current consumption patterns continue (see 
Exhibit 19). This shortage is equivalent to Sydney’s current annual water use.136 The predicted 
deficit would be greatest in Sydney (50%), followed by Brisbane (45%) and the Gold Coast 
(34%). 
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Exhibit 19 2025 Forecast Urban Water Use In Major Australian Cities Versus Sustainable 
Supply 

Forecast Urban Water Use In Major Australian Cities 

City 
2025 

Population 
(millions) 

2025 
Sustainable 

Yield 
(ML) 

2025 
Consumption 

(ML) 

Gap 
(%) 

Sydney 5,461 600,000 900,125 -50% 
Lower Hunter 585 78,500 100,233 -28% 
Melbourne 4,647 564,000 699,588 -24% 
Brisbane 1,418 195,000 282,453 -45% 
Adelaide 1,238 218,000 223,528 -13% 
Perth 2,103 291,000 341,162 -17% 
Gold Coast 800 82,700 111,134 -34% 
ACT 437 84,000 77,360 8% 
Total 16,688 2,113,200 2,735,583 -29% 

Source: Water Services Association of Australia (WSAA), adapted to BCA growth forecast 
Note: Includes industrial use in urban areas  

The WSAA predicts that reduced per capita consumption could close this gap by 50%, or 310 
gigalitres per annum. Savings would come from the adoption of water efficient appliances such 
as showers and washing machines (90 gigalitres per annum), recycling in 25% of new housing 
(40 gigalitres per annum) and a 7% general conservation saving (180 gigalitres per annum). 
However, this improvement could be completely offset if climate change threats eventuate, 
potentially re-setting the deficit to 700 gigalitres per annum.137  

Barriers To Economic Growth In Agriculture 

GDP growth from agriculture is likely to be constrained by current water management 
arrangements. Given that major agricultural water sources are currently over-allocated and water 
flows may be returned to the environment, growth in developed areas will need to be sourced 
from productivity improvements. For example, the Murray-Darling Ministerial Council is 
currently considering returning water to the river for environmental purposes. The highest level 
discussed (1500 gigalitres per annum) implies a 20% reduction in water diverted for irrigation 
across the Southern River Murray system.138 

However, there may be some opportunity for growth in northern Australia where water 
resources are significantly less developed. For example, in the Northern Territory, only 0.5% of 
sustainable surface water diversions and 2% of sustainable ground water is currently 
developed.139 Expansion will depend on overcoming the current problems associated with pests 
and diseases, productivity, the fragile environment and infrastructure requirements. A CSIRO 
scenario project assessing agriculture development to 2051 considered two alternative growth 
paths for northern Australia. One scenario included an increase in dryland agriculture in northern 
Australia of 9 million hectares, and the second modelled an increase of 1.25 million hectares of 
irrigated agriculture.140 Based on existing yields and gross value returns, the latter scenario could 
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equate to $4 billion production (0.5% of current GDP).141 However, some of this growth may 
substitute land retirement in southern Australia. 

Potential GDP growth from agriculture could be further restricted if agricultural water is not 
allowed to shift towards higher value users. Currently, a substantial volume of water is dedicated 
to low value production, for example fodder for dairy and rice (see Exhibit 20). The use of high 
water use irrigation methods such as flood irrigation, as opposed to more efficient technology 
and infrastructure such as pivot irrigation, institutionalises this problem.  

Exhibit 20 Gross Value Of Irrigated Agriculture Per Volume Of Water Used: 2000/2001 
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Water Quality And The Environment 

On our current trajectory, Australia’s land and water management practices will result in further 
deterioration in the quality of natural water sources and their associated ecosystems. For 
example, salinity in the Murray-Darling, combined with altered water flows, is disturbing natural 
environments, as evidenced by the recent rapid increase in dead or dying Red Gums in Victoria 
and South Australia.142 Disruption to the natural environment also disturbs important 
environmental services that preserve water quality, such as the natural water cleansing activities 
of wetlands. 

Increased salinity also has serious implications for urban water quality and agricultural 
productivity. Estimates suggest that Adelaide’s water supply could fail World Health Standards 
2 in every 5 days within the next 20 years if current management practices continue.143 
Furthermore, CSIRO estimates suggest increased salinity could reduce agricultural profits by 
1.5% by 2020, or $100 million per annum, with damage to local infrastructure costing an 
additional $90 million per annum.144 
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Options To Close The Gap 

Sustaining 4% per annum GDP and a 26 million population will require better water management 
practices. Potential levers include: 

• Improved demand management 

• Re-allocation of water to higher value users 

• The development of additional water sources 

• Formulation of a set of national standards to systematise water management across 
the country. 

Physically, the entire urban gap could be closed through mandatory restrictions, which force 
urban use to the OECD average (which would amount to a 30% saving). However, the optimal 
solution is likely to combine a number of water management initiatives. The unique nature of each 
city and region will necessitate a tailored approach. This section first discusses the general levers 
available, and then follows with a specific illustration based on Melbourne’s situation. 

Improved Demand Management 

Demand management could include improved education, mandatory efficiency standards, 
permanent water restrictions and pricing:  

• Water use could be reduced through better education, particularly on outdoor water 
use. Systems to label water efficiency of plants, combined with better irrigation 
techniques could reduce outdoor consumption by up to 30%145  

• Mandatory water efficiency standards in households and businesses can be used to 
reduce water consumption, for example, under the Building Sustainability Index 
system NSW requires new housing developments to reduce mains supply water use 
by 40%146  

• A continuation of permanent water restrictions would be a viable way of enforcing 
water conservation. The Victorian Government proposed the introduction of 
permanent restriction in its recent White Paper, which included mandating hours of 
watering, use of trigger nozzles and restrictions on hosing of paved areas for 
Melbourne147  

• Block tariff pricing, such as that introduced by the Water Corporation in Perth,148 is 
a mechanism for encouraging water conservation through penalising heavy usage 
with higher water charges. 

Re-Allocation Through Trading Of Water To Higher Value Users 

As water availability becomes more constrained, it is important that water is allowed to shift 
towards higher value use. Otherwise productivity improvements in water use will plateau. 
Trading water is an efficient mechanism for reallocating water to higher value users. There are 
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two components of a water right that can be traded; an annual, physical water allocation (based 
on seasonal availability) and the permanent water entitlement. Increased trade in both types of 
allocation should result in agricultural productivity improvements: 

• The benefits of trade in annual allocation will vary from year to year depending on 
seasonal conditions. Analysis suggests that in 1999/00, a dry year, increased water 
trading could have delivered a benefit of $555 million. This contrasts with 2000/01 
when $200 million could have been realised if trade was optimised149  

• Reallocation of permanent entitlements through trade is also likely to deliver 
substantial value in the longer term. It will also help to offset production losses if 
water is diverted to increase environmental flows. For example, the adoption of 
intra and interregional trade, in the southern Murray-Darling Basin would halve the 
costs of a 10% reduction in water availability from a 1.04% decline in gross regional 
product ($356 million in 2003) to a 0.5% decline.150  

Furthermore, if water is repriced to reflect its scarcity, an added benefit will be that the economic 
attractiveness of adopting water efficient irrigation methods and minimising system losses such as 
evaporation will increase. 

Water trade between urban and agricultural users is also a potential outcome of reallocation, as 
urban water charges are currently ten to twenty times that experienced in the rural sector. For 
cities that share infrastructure or waterways with irrigators, water transfers are relatively 
straightforward. For example, Adelaide has already purchased water from agricultural users in 
the Murray River, Canberra is currently considering purchasing water from agricultural users of 
the Tantangara Dam and Melbourne city shares its Thomson dam with Gippsland irrigators. 151 
Sydney would, however, need to build significant infrastructure to access rural water. 

Clearly, suggesting that water could be re-allocated between agricultural users or to urban areas 
is a controversial issue.  However, if a comprehensive system of ownership and access rights 
were in place, users would be able to make economically rational decisions of choice regarding 
their water access. This would both improve the security of their existing allocation and increase 
the security of realising future and continuous productivity improvements as water is traded to 
higher value uses. 

Development Of Additional Water Sources 

Additional sources of water could include building additional dams, recycling, storm water 
harvesting and desalination.  

Increasing water supply through new dams is currently considered an unattractive option. Both 
Victorian and NSW Governments have explicitly ruled out such developments in their recent 
water strategies, citing reasons such as financial and environmental costs, evaporation inefficiency 
and diversion of water from existing users such as irrigators.152 

There are clear alternative sources of water via recycling, storm water harvesting and even 
desalination that, if developed, would help to overcome the constraints on growth. For example, 
Australia currently recycles only a small portion of water.  In 2001, recycled water accounted 
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for 4% of mains water supply.153 By contrast, treated effluent in the Thames River in the United 
Kingdom accounts for 12% of available resources.154  

However, the viability of investment in alternative water sources such as recycling is currently 
hampered because the price of potable water does not reflect its value or scarcity. While the 
cost of recycled water is coming down, latest recycling facilities are still more costly than the 
price of mains water supply. To illustrate, Sydney Water Corporation has an operating cost of 
approximately $0.60 per kilolitre for urban water,155 versus $1.60 for recycled water in Olympic 
Park / Newington and $3 - $4 for recycled water in the older Rouse Hill Development.156  

A project undertaken by the South Australian Government calculated some indicative costs to 
consumers of alternative water sources157 (see Exhibit 21). Although the feasibility and cost of 
additional water sources will vary by city, this work illustrates the current cost relativity of 
alternative sources versus existing potable supply. Infrastructure costs, environmental 
implications and the social consequences of each option would need to be considered. 

Exhibit 21 Cost To Adelaide Consumers Of Alternative Water Sources 
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A number of water experts have advocated increasing the price of urban potable water, in the 
magnitude of two or three times. This could encourage conservation and would also improve the 
relative attractiveness of alternative water supplies. The incremental revenue could be used to 
secure future water supplies and the environmental integrity of water sources. For example, a 
doubling of variable charge for water use in Sydney (to $1.88 per kilolitre) could provide up to 
another $350 million annual revenue available for reinvestment.158 

The Victorian Government White Paper, Securing Our Water Future Together, illustrates how 
the levers discussed above can be used to meet Melbourne’s water requirements in 2010.  Such 
initiatives could be further extended to address the water gap in 2025 (see Exhibit 22). 
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Exhibit 22 Melbourne Case Study 

Melbourne Case Study 

Under a 1.25% population growth rate, Melbourne’s population in 2025 could increase by 1 million. 
If per capita demand remains constant, total demand could reach 700,000 megalitres in 2025. This 
exceeds existing supplies by 135,000 megalitres, and equates to a 20% per person reduction 
requirement. 

If households (approximately 60% of this use)159 were to reduce water use to the OECD average 
(30%), this gap would be closed. However, this implies a dramatic shift in lifestyle use, for 
example, practically no outdoor use, and hence is likely to be socially unpalatable. A blend of 
initiatives is therefore both more attractive and more likely.  

Melbourne’s current water plans have identified potential savings of 50,000 megalitres (ML) by 
2010.160 These include: 

Permanent water restrictions 9,000 ML 
Mandatory water efficiency labelling 8,000 ML 
Education and behaviour change 6,000 ML 
Pricing 3,000 ML 
Industry water management plans 5,000 ML 
Reduced leakage and pressure management 12,000 ML 
Use of rainwater for toilets 4,000 ML 

Assuming these savings are retained out to 2025 (and increase with population growth), there is a 
remaining gap of approximately 75,000 megalitres. Climate change or returning water to 
environmental flows could further widen this gap. 

Additional measures to close the remaining gap could include (indicative only): 

Accelerated water recycling adoption 20,000 ML161 
Further outdoor efficiency measures 20,000 ML 
Mandated use of water efficient appliances 10,000 ML+ 
Reconnecting Tarago Reservoir 20,000 ML 
Desalination Unlimited 

Reallocation within existing users is also an option. 

The ultimate scenario is likely to reflect a balance between social equity considerations and 
economically efficient decisions. Both demand reduction and alternative supply decisions will be 
more compelling if water is priced to reflect its value. 

A Set Of National Standards 

To realise maximum value from the initiatives described above, Australia would benefit from a 
consistent set of principles on water management. A set of national standards providing 
consistent water entitlements and a standardised allocation system could reduce transaction 
costs, simplify trade and open economic opportunity. There is currently significant state variation 
in water management, including:  

• Different levels of security and reliability on water rights 
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• Licenses in NSW are periodic and in South Australia and Queensland they are in 
perpetuity 

• Some licences define entitlements based on water diversion and other licences use a 
‘net’ bulk entitlement, taking consideration for water returned 

• NSW allows some unused periodic allocations to be carried forward, whereas 
Victoria and South Australia adopt a ‘use-it or lose-it’ policy.162 

To support reallocation through trade, Australia will also require an open and accessible water 
market with clearly defined water rights and entitlements. A comprehensive knowledge base of 
each catchment and a method of accounting for water transfers, and their environmental 
implications, would also be necessary to ensure that sustainability objectives are met. 

The National Water Initiative, currently being developed through COAG is a first step to 
addressing these issues (see Exhibit 23).  Ensuring momentum is maintained through to 
implementation will be an ongoing challenge, with states and Federal governments currently in 
dispute over funding contributions. 

Exhibit 23 National Water Initiative163 

National Water Initiative 

Four Aims Of The National Water Initiative 

• Improve the security of access to water entitlements for greater investment certainty 

• Protect environmental assets at a whole -of-catchment level 

• Expand water markets and trading across jurisdictions to make the value of limited 
water resources transparent   

• Encourage water conservation in urban areas. 

Key Features 

• National guidelines will be set out for measuring, monitoring and accounting for water 
resources 

• Transparency in pricing will be achieved through full cost recovery and incorporation 
of environmental impacts, audited by an independent body 

• Rights will be traded across jurisdictions, with clear assignment of risk between 
governments and water users over possible reductions in water availability 

• Demand management measures and alternative supply options, such as reuse and 
recycling, will be rolled out in urban areas. 
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Current Progress 

Premiers of Queensland, NSW, Victoria, South Australia and Chief Ministers from the Northern 
Territory and the ACT signed off on the National Water Initiative in June 2004 but it is yet to be 
legislatively adopted.164  
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Expanding The Possibilities: Principles Of Future Asset 
Management 

In challenging ourselves to achieve a vision of sustainable growth, a number of recurring themes 
arise that cut across the management of all asset classes. For example, tensions exist between 
tiers of government; imprecise targets or goals hamper asset management; resources are not 
always distributed in the most efficient manner; technological solutions are sometimes unused or 
years from fruition; and disincentives prevent appropriate levels of investment. These tensions 
constrain Australia from managing and investing in the essential asset base required to underpin 
sustainable growth. 

But what if we rigorously applied an agreed set of principles in the way we govern and manage 
our assets, in the way we conduct our research and development (R&D) and in the way we 
invest? What if we could: 

1. Achieve a system of political governance that promotes accountable and consistent asset 
management 

2. Focus our institutions on the delivery of outcomes and the production of transparent 
information that comprehensively measures the performance of our asset base  

3. Use market-based instruments to reduce the cost of meeting targets   

4. Ensure Australia’s research and development agenda enables us to meet our own research 
needs and rapidly deploy new global technologies 

5. Create the right incentives and environment for long-term investment? 

This set of principles, drawing on common themes across the asset classes, challenges us to look 
beyond our current asset management practices, to overhaul existing policies and change today’s 
mindset. The adoption of these principles has the potential to transform the way we manage our 
assets and the way our institutions currently operate. It would also assist Australia to move on to 
the right pathway for achieving our sustainable growth ambitions.   

1. Political Governance Promoting Accountable And Consistent Asset Management 

Australia’s essential asset base at times falls victim to inconsistent systems of governance across 
jurisdictions. This problem is exacerbated by confusion and disputes over management rights and 
responsibilities between multiple tiers of government.  

The current division of power between Federal and state governments was established over 100 
years ago at Federation and has changed little since. However, many of our assets do not 
respect these historical institutional boundaries. For example, the Murray-Darling Basin crosses 
through five states and territories, the Great Artesian Basin that sits under NSW and Victoria is 
replenished from rainfall as far away as Northern Queensland, and the energy grid in NSW is 
connected to power generation assets that stretch from Port Lincoln in South Australia to the 
Tully River Hydro Station in Far North Queensland. 
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A direct consequence of Australia’s distributed system of governance is that inconsistent 
standards and management practices have developed around the management of our assets. The 
governance structure also creates substantial reform obstacles. The Productivity Commission in 
its National Competition Policy Review raised this specific issue, noting, for example, that 
reforms in transport ‘have generally been developed and implemented in a piecemeal fashion 
across modes and jurisdictions.’165 

If we are to shift towards a system of more accountable and consistent political governance we 
will require: 

• Well defined asset management responsibilities 

• Nationally consistent asset management standards, and, where appropriate, a 
nationally coordinated approach 

• A robust mechanism for the development and implementation of a reform agenda at 
both Federal and state levels. 

Well Defined Asset Management Responsibilities 

While some asset responsibilities in Australia are well defined, many opportunities exist to 
improve the definitions of rights and responsibilities concerning the sustainable asset base. 
Examples include: 

• Return Flows Of Water Use: Water rights should specify responsibilities for return 
flows and require users to account for changes to land use that have an impact on 
water yield and quality.166 This would force water users to be more accountable for 
down stream effects and simplify system-wide management because both water 
extractions and returns can be managed 

• Ownership Of Emissions: Current property rights do not exist over greenhouse gas 
emissions. Clearly defined property rights over emissions will be necessary if an 
emissions trading system is to be introduced as part of an overall response to 
climate change.   

Consistent Standards And Co-ordination 

There are clear examples of where shifting to either national management frameworks or 
standards will simplify the operating environment for business, encouraging economies of scale 
and boosting productivity. The National Energy Market is a good example of the benefits that 
can flow from national co-ordination. As discussed in the energy section, scale efficiencies 
associated with sharing capacity across state boundaries have delivered an estimated $1.5 billion 
per annum GDP benefit.167 Similar co-ordination could yield benefits in: 

• Water Management: As discussed in the water section, the National Water 
Initiative (NWI) is currently developing a set of consistent principles for water 
management.168 If implemented this initiative could provide consistency across states 
on areas such as water entitlements, trade, environmental protection and 
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conservation. While this is highly regarded as a step in the right direction, greater 
co-operation is needed to resolve traditional State-Federal disagreements on 
responsibilities and compensation 

• Built Infrastructure Efficiency Standards: Current water and energy efficiency 
standards vary considerably between jurisdictions. For example, NSW sets an 
overall efficiency target for new buildings that can be achieved in a variety of ways, 
whereas Victoria makes certain technologies, such as double-glazing, mandatory.169 
Adopting consistent standards would remove regulatory complexity and allow 
potential economies of scale to be realised 

• Rail: The introduction of consistent railway communication standards across states, 
as advocated by the Australasian Railway Association, could provide operating 
efficiencies and improve safety.170 

Implementation Of A Sustainable Growth Agenda At Federal And State Levels 

Achieving reforms in areas that span Federal, state and local responsibilities has always been 
challenging, but the need to act is urgent if growth targets are to be met.  

Australia does have a working model of how to drive reform across multiple levels of political 
governance. In the mid1990s the Council of Australian Governments (COAG) initiated an 
ambitious agenda of microeconomic reform contained in the National Competition Policy 
(NCP).  An intergovernmental agreement was reached under which the Federal Government 
undertook to transfer payments to each State and Territory subject to their progress on reform 
obligations. The National Competition Council (NCC), an organisation independent of the 
executive arm of government, was set up to monitor and enforce reform progress.   

The implementation of the NCP has been one of most successful examples of state-Federal co-
operation since Federation. NCP reforms across energy, rail, ports, telecommunications, 
services and food products are conservatively estimated to have contributed a 2.5% or $20 
billion increase in Australia’s GDP.171 

A similar commitment by COAG to the development and implementation of a sustainable growth 
reform agenda could greatly advance the likelihood of productivity improvements from the 
management of Australia’s asset base. 

2. Focus our institutions on outcomes and asset performance management  

Australia’s relatively poor knowledge of the quality and quantity of its essential asset base 
creates problems for efficient asset management. For example, limited timely and reliable 
information on major infrastructure, particularly in the areas of local roads, storm water and 
irrigation, restricts our ability to allocate funds efficiently, and to measure performance.172 
Similarly, an insufficient understanding of the complexity of our natural environment limits our 
capacity to manage assets for sustainability. For example, addressing the over-allocation issues 
of major water sources would be easier to execute if accurate information was available to 
calculate the environmental flows required to return a river to good health. 
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A reformed asset management framework would be characterised by: 

• Outcome-focused targets for the asset base, consistent with sustainable growth 
objectives 

• Independent and reliable performance assessment. 

Outcome-Focused Targets For The Asset Base 

Outcome-based targets encourage a focus on the performance of the asset, and allow initiatives 
to be assessed on the basis of their impact. This is similar to a company choosing to measure its 
performance by indicators such as Total Shareholder Return or Return on Assets. An outcome-
focused approach could substantially reform the way that public assets and investments are 
managed, shifting the focus from a ‘dollars invested’ approach to hard measurable outcomes. In 
road infrastructure, for example, the target used could be time travelled to work for commuters.  

An outcome-focused approach is particularly effective for aligning expectations and behaviour 
when long-term change is required. For example, setting a long-term carbon emissions target 
(such as the UK’s 60% reduction by 2050173) could provide a signal to consumers that altered 
behaviour is necessary, while also providing sufficient scope and time to respond. 

Independent And Reliable Performance Assessment 

A solid information base is essential for reliable asset management. It empowers users to assess 
the current state of an asset and make informed decisions on the basis of performance. An 
information base, such as that collected for the 2001 State Of The Environment Report 
enables a national assessment on the status and trends of Australia’s natural environment.174 
However, significant knowledge gaps continue to inhibit comprehensive management of our 
assets. These gaps include: 

• Local Roads: A more comprehensive understanding on the current state of local 
roads and patterns of usage would help funding allocation decisions and allow pre-
emptive maintenance, which is more cost effective 

• Water: Australia has some particularly good information on elements of water 
management, including the ABS National Water Account and the WSAA facts. 
The challenge is to build from this a robust system of accounting for water flows 
(including environmental requirements) that can be used to inform future allocation 
and entitlement decisions. 

Independent assessment is another important feature of sound asset management. Currently 
many asset assessments or suggestions for reform are dismissed because stakeholders perceive 
a lack of independence in their formulation. Even the Productivity Commission, which plays a 
crucial role in identifying reform, comes under criticism from states and other representative 
bodies due to its direction by the Federal Government. An opportunity exists to establish an 
independent institution trusted by both state and Federal governments, with the specific charter 
of reporting on the performance of Australia’s asset base. The Australian Greenhouse Office’s 
measurement of greenhouse gas emissions is a good example of this approach at work. 
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Emissions reports and the methodology for their formulation are accessible to the public, and 
international consistency means they can be compared to our peers and to historical data. An 
equivalently robust system would be beneficial for evaluating infrastructure performance and 
needs. 

Canada’s Performance and Potential Report is a good illustration of how independent and 
reliable assessment can be applied to the crucially important issue of continued national 
competitiveness.175 This report card tracks Canada’s performance against peer countries across 
110 quantifiable indicators under the six categories of economy, innovation, environment, 
education, health and society. 

3. Market-Based Instruments To Reduce The Cost Of Meeting Targets 

Market-based instruments (MBIs) are laws or regulations that encourage behavioural change 
through market signals rather than explicit control and command measures.176 They can be highly 
effective tools for improving how we manage our natural resources and assets, especially in 
instances of market failure, resulting from externalities, or because of the nature of the asset as a 
public good.177 Furthermore, by tapping into the market’s efficiency in allocating scarce 
resources to their most productive use, MBIs often reduce the overall cost of achieving 
sustainable growth targets. MBIs range from price-based measures that internalise the cost of 
externalities to the creation of markets, where none previously existed.178  

Australia has a history of applying MBIs that extends to addressing environmental issues. While 
still small in scale, water trading in the Murray-Darling Basin is one of the most sophisticated 
examples in the world of using an MBI to allocate water. Temporary and permanent property 
rights have been created over water taken from the river for farming purposes. These are then 
traded daily on 40 regional exchanges throughout the Basin.  

However, there is still potential to expand the use and scope of MBIs in Australia through, for 
example:  

• Creative types of road charges that could combat congestion as well as encourage 
increased private sector investment in major roads (see discussion in the 
infrastructure section) 

• Alternative methods of pricing residential water and electricity that could help 
change household usage patterns and reduce wasteful or inefficient use. 

There are certain situations where market-based solutions are an especially cost-effective and 
efficient way of achieving sustainable growth challenges. 

MBIs can be effective at internalising the cost of externalities to combat the overuse of 
public goods, such as excessive congestion on our roads or the release of pollution into the air 
and waterways. The successful London congestion charge, which is discussed in the 
infrastructure section, is a good example. Similarly, Singapore has implemented an electronic 
pricing system for its roads that uses smart card technology and charges drivers a variable price 
depending on the time of day and the level of congestion. In addition to the successful reduction 
in peak traffic flow, this system has increased public transport usage from 46% to 63% of 
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commuters and maintains traffic flows at speeds of 35-65km/hour on freeways and 20-
30km/hour on arterial roads. .  

MBIs can also be used to change socially undesirable patterns of usage by enhancing the 
price signals given to consumers. For example, ‘smart’ electricity meters allow customers to 
be charged a variable price for electricity (rather than the average price), thereby transferring to 
the customer the massive cost increases that occur during peaks in demand. Pilot studies in 
California have shown that this type of heightened pricing information reduces electricity usage 
by 12% during critical peak periods as households change how and when they use electricity in 
response to improved market information.179 

Trading is possibly the most commonly cited example of an MBI used in environmental resource 
management. Trading is used to improve the efficiency with which scarce (or capped) rights 
are allocated by allowing the rights to be transferred to users who value them most. The cost 
savings that result from trading can be considerable:  

• The European Commission estimates that its Emissions Trading Scheme, which 
begins in January 2005, will cut the cost of meeting its Kyoto target from €6.8 
billion per year to between €2.9 and €3.7 billion per year180 

• The cost of reducing water use in the Southern Murray Basin through a blanket 
10% reduction is estimated to be $356 million per year compared to $249 million 
per year if the reduction is combined with an intraregional trading system and $178 
million if trading is expanded to be interregional as well as intraregional181 

• As previously discussed in the Energy section, analysis suggests that the cost of 
meeting the Government’s emissions target would be considerably lower using an 
emissions trading scheme than it would be using command and control measures.182 

There are some important considerations when using MBIs: 

• MBIs are more effective when the environmental problem is a generalised problem, 
rather than geographically constrained. For example, MBIs are more effective at 
solving global atmospheric concentrations of greenhouse gas emissions than noise 
pollution emanating from a discrete source 

• MBIs usually require clearly defined property rights, particularly if rights are to be 
traded. In some instances, this may require new property rights to be created, such 
as in the case of greenhouse gas emissions, or existing rights to be defined more 
clearly so that they can be transferred, as in the case of water used for irrigation 

• The equity impacts of MBIs need to be taken into account in their application and 
design. This is particularly the case when MBIs are applied to a resource that was 
previously ‘free’, or when the introduction of trading results in significant wealth 
transfers from one group to another. In some instances measures to compensate 
‘losers’ should be incorporated into the design of the instrument used. For example, 
in Perth a block tariff pricing system is used for residential water. All users have 
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access to a certain amount of water at a relatively cheap rate, while heavy users pay 
more for their additional consumption.183  

4. An R&D Agenda That Meets Our Research Needs And Facilitates Rapid 
Deployment Of Global Technologies  

New technology will contribute greatly to Australia’s ability to achieve sustainable growth and 
overcome the challenges we face across our asset base: 

• In energy, clean coal technologies have the potential to improve the efficiency of 
how we generate electricity from coal, thus allowing more electricity to be produced 
from the same quantity of coal, with fewer greenhouse gas emissions  

• In water, improved irrigation techniques, such as partial root drying or automated 
sensor systems that monitor humidity in the soil, can significantly reduce the amount 
of water used in agriculture  

• On our roads, intelligent transport systems allow cars to be driven safely while 
travelling closer together, thereby increasing the number of cars that can travel at 
one time and improving the flow of traffic.  

The relatively small size of Australia’s R&D expenditure means that we need to ensure high pay-
offs from what we invest in, and we need to be aggressive adopters of global innovation. 

While outcomes from R&D are a more critical measurement of success than total spend, an 
understanding of our commitment puts our challenge in context. Our current expenditure on 
R&D is low, both in an absolute and a relative sense. Absolute R&D spend in Australia was 
$12.2 billion in 2002184 a tiny commitment compared to that of the USA, which spent more than 
$400 billion.185 Australia’s R&D expenditure relative to the size of our economy is also low at 
1.49% of GDP, ranking us 15th in the OECD and 25% below the mean of 2.1%.186 The key 
driver of this below average spend is our low private sector R&D commitment, which sits at just 
over half the OECD mean, (0.67% of GDP versus 1.23%)187 while our level of public spending 
on R&D is in line with the OECD average (0.71% of GDP compared with a mean of 0.67%188). 

Given this relative low spend, careful steps need to be taken to ensure that technology solutions 
required to address our infrastructure, energy and water challenges are being developed and 
adopted.   

First, a co-ordinated domestic R&D agenda in areas relating to sustainable growth will ensure 
we extract scale benefits and avoid fragmentation of effort. This co-ordination of effort should 
occur between our public institutions (CSIRO and our universities) and private research, and 
ensure that sustainable growth issues are explicitly addressed. Continued collaboration and co-
ordination with international efforts will also help to overcome our small absolute investment. 
Additionally, close alignment of our research agenda with the private sector will ensure rapid 
commercialisation and uptake of new developments. Co-operative Research Centres that match 
public funds with private investment are a good example of how this can be achieved.   
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Second, we must ensure there are appropriate levels of funding for research, whether from 
public or private coffers. Whilst not exclusive, Government funding should be committed to:  

• Problems specific to Australia and of national importance (for example restoring 
land damaged by salinity) 

• Early-stage research in fields consistent with the sustainable asset management 
agenda, where private funding or venture capital is unlikely to be available. 

Our low relative private sector funding of innovation must also be addressed. Australian 
companies are fast adopters of innovation. However in a knowledge-based economy it is the 
creator of innovation who can expect to earn superior returns. Therefore, extra effort should be 
made to boost private spend on R&D. Addressing our private funding shortfall could require a 
review of tax arrangements to ensure the appropriate incentives exist to drive investment. In 
other instances, it may require clarifying the investment climate through sharper policy positions.  

Third, given Australia’s relatively small contribution to global R&D, we must ensure we are well 
positioned to leverage global R&D efforts by rapidly adopting and deploying new 
technology. Australia has a history of rapidly deploying new technology. For example, Australia 
was second only to the US (within the OECD), in the rate at which personal computers were 
adopted in the late 1980s and early 1990s.  This fast adoption of computers directly contributed 
to a 1/3 increase in productivity between 1993/04 and 1999/00, via a deepening of the 
information technology capital base. We need to promote similar technology adoption in areas 
relating to the sustainable growth agenda if we are to maximise the productivity that technology 
can deliver. 

Finally, in some instances, regulatory positions that set minimum technological standards 
should also be adopted to ensure perverse incentives do not limit the uptake of the latest 
technology. This is especially the case at points in the investment cycle when new capital stock is 
acquired. For example, when new buildings are constructed, developers are often reluctant to 
use water and energy saving devices because they often cost more to install and the future owner 
of the building, not the developer, will enjoy the savings from their lower running costs.  

5. The Right Incentives And Environment For Long-Term Investment 

Ensuring that the policy environment induces the right level and type of investment in our essential 
asset base will be critical to sustainable growth. Because of the long lives of these assets, 
investment decisions made now will have an impact for decades to come on key metrics such as 
labour productivity and energy efficiency. Today’s investment decisions will also have a 
significant impact on standards of living through their impact on factors such as urban congestion 
and air quality. 

Key factors that must be addressed to boost long-term investment include improved cooperation 
and co-ordination between Federal and state governments, reduced regulatory complexity, 
increased policy certainty and improved capital deployment.  
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Improved Co-operation And Co-ordination Between Federal And State Governments  

Funding of infrastructure projects in Australia can involve the Federal Government, state 
governments and the private sector. Currently, state and local governments are responsible for 
most public infrastructure investment, but the Federal Government plays a critical co-ordination 
role. Federal-state disputes over funding can hold up progress, for instance the construction of 
Melbourne’s Scoresby Freeway was delayed by disputes between the Federal and Victorian 
Governments over its method of funding and use of tolling. Co-operation, by contrast, can speed 
investment. For example, the recent long-term lease of NSW rail track to the Federal 
Government-owned Australian Rail Track Corporation allowed substantial new Federal 
Government investment, and will encourage further investment by track-using operators in the 
state. 

Reduced Regulatory Complexity 

Regulatory and administrative complexity can result in inefficient processes. For example, the 
NSW rail access regime negotiations took 2.5 years to grant a 13-month access lease. More 
generally, overlapping agency responsibilities inhibit investment. For example, at the state level, 
overlapping responsibilities across transport modes and urban planning is viewed as a serious 
impediment to urban transport development. Similar issues can be found across infrastructure 
investment and access pricing regimes, where the Productivity Commission has recommended 
that in some cases direct price regulation be replaced with a less costly monitoring role.  

Greater Certainty Around Our Policy Settings 

Companies making long-lived investments in our essential asset base rely on a stable policy 
environment well beyond the next few years. For example, as mentioned in the energy section, 
one of the biggest investment risks is the lack of clarity over future government policy on 
greenhouse gas emissions. Given base load power stations cost at least $1 billion each and have 
a lifespan of 30-50 years, companies investing in these assets require greater certainty about the 
government’s long-term policy response.  

More Effectively Deployed Public And Private Capital 

The need to significantly increase infrastructure investment raises the issue of funding 
mechanisms. Debt finance can be applied to long-lived private or public assets that create value 
over time. The challenge for government is to identify the best vehicle along the spectrum of 
options for each class of asset, from fully public to fully private control of construction, 
ownership and operation. Governments should focus on: 

• Clarifying the tax and property rights regime applied to infrastructure investment. A 
best practice example of this is Chile’s Concessions Program for infrastructure 
investment (see Exhibit 24). Currently in Australia, each State applies its own 
procedures to PPPs and other funding vehicles. Capital market experts believe that 
international infrastructure players would be more willing to invest in Australia if the 
procedures governing these vehicles were made more uniform. 
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• Scaling up the use of long-term funding instruments for public investment where 
appropriate. Government debt remains an efficient way to fund public infrastructure 
projects where user charges are impractical or inappropriate, for example, on local 
roads. The strength of Federal and state balance sheets provides some flexibility to 
respond to this need.  

Exhibit 24 A Winning Model Of Boosting Private Investment – Chile’s Concessions 
Program 

Chile’s Concession Program 

Background189 

In the early-1990s Chile faced an infrastructure deficit, with works totalling US$11 billion required 
between 1995 and 2000. At the time, Chile’s GDP was about US$70 billion, and it would need to 
triple its infrastructure budget of US$800 million, as well as undergo significant restructuring, in 
order to achieve the required investment target. This was considered an unviable solution, and so, 
as an alternative, the State launched a ‘Concessions Program’ (CP) to get the private sector 
actively involved. There are three stated objectives of the CP: 

1. To find private resources to help finance the development of future public works 

2. To externalise the building and operation of public infrastructure, seeking the highest possible 
standards of service, for which users are prepared to pay 

3. To free public resources to be used for socially profitable projects and programs. 

Why the Concessions Program Works 

Chile’s program is considered successful because it offers clear guarantees to investors and a 
transparent mechanism for settling disputes. In the past, those programs without the same 
mechanisms have had problems. For example 190: 

• In France in the 1970s three of the four toll road operations went bankrupt because of 
a jump in oil prices 

• In Mexico and Spain, there were major cost overruns and shortfalls in revenues, 
leading to toll road operators going bankrupt. 

To address these types of concerns, the Concessions Program includes:191 

• A strong legal and regulatory environment (the management team is viewed as stable, 
technically competent and immune to political meddling)  

• A sophisticated approach to managing the financial risk inherent in long-term 
infrastructure investments. For example, there are minimum revenue guarantees and 
special mechanisms for managing exchange rate fluctuations 

• A careful approach to assigning risks to the party best qualified to assume them. For 
example, construction risks are assumed entirely by the concessions holder, while the 
risk of resolving problems related to the expropriation of private property prior to 
construction is assumed by the government 
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• Particular attention to the tendering mechanism, with a well developed general 
incentive structure for the concessions contract 

• A priority to include citizen input in the concessions program. The government has 
instituted a formal process of community-level consultations and conflict resolution for 
every concessions project. 

Investment Compared To Other Latin American Countries 

Compared to its Latin American neighbours, Chile has seen significantly larger investment growth 
in its infrastructure, as a result of the Concessions Program (see Exhibit below). 

 

Investment Compared to 
Other Latin American Countries Project Portfolio

Total Investment In Infrastructure: 1991 and 2001
(% of GDP)
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Conclusion 

Our future prosperity relies on Australia retaining its competitiveness as a nation, and as a great 
place to live and do business in. The security of our prosperity will be enhanced if we commit 
ourselves to the aspiration of top quartile economic performance relative to our OECD peers.  

Australia can sustain a high growth rate of 4% GDP per annum for the next 20 years if we invest 
in, and improve the management of, our infrastructure, energy and water assets. Achieving this 
goal will not be easy. It will require us to undertake ambitious policy reform that includes a shift 
towards more integrated management frameworks and a willingness to harness market models to 
improve asset efficiency. 

While the scale and complexity of the reform agenda is large, Australia has a good track record 
in achieving its long-term goals. The financial deregulation of the 1980’s and the Council of 
Australian Governments’ (COAG) sponsored National Competition policy reforms in the 
1990’s are a testimony to our ability to successfully execute large-scale change. 

A similar pathway to that taken by COAG in the National Competition policy reforms may be 
the best approach to take in realising our sustainable growth aspirations. It may also make sense 
to create a new independent body with a charter not dissimilar to that of the National 
Competition Council, in this case, to support sustainable growth through the efficient 
management of key assets. Such a body may have the authority to both monitor the 
commitments of all governments to the effective management of assets and, potentially, the 
licence to intervene when there is a need for a national solution to be brokered. 

These sustainable growth aspirations cannot be achieved without major contributions from all 
sectors of society. It will require a willingness to overcome traditional institutional obstacles 
through co-operation between all levels of government, and between the public and private 
sector. It will also require all stakeholders to assume greater accountability for our nation’s 
future. 
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