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Overview
Poor decisions by state governments in New South Wales, Queensland
and Tasmania drove excessive investment in power networks over
the past decade. Consumers in those states now pay $100-to-$400
more for electricity each year than they should. These high prices
could lead to inefficient future investments. Governments should take
responsibility for fixing this problem and drawing a line under the past.
Consumers connected to the National Electricity Market are paying for
a power grid that grew from around $50 billion in 2005 to $90 billion
today. The expenditure significantly outstripped growth in population,
demand and even peak demand. There have been some improvements
in reliability of supply, but not enough to justify the expenditure involved.
We estimate that up to $20 billion of investment in power networks was
excessive, mostly in NSW and Queensland. There is little evidence of a
similar problem in Victoria or South Australia.
The main causes of over-investment were regulatory incentives and
public ownership, and excessive reliability standards. Public businesses
responded with substantial investment programs – but they over did it,
building more than was needed to meet demand at the time or today.

useful. Inefficiently high prices will encourage consumers to overspend
on other energy solutions. But that still won’t reduce the burden of
paying for the grid – it may instead shift more of the burden to those
who can least afford it.
Where the businesses are still public, state governments should
make the hard political decision to write down the value of the assets.
In NSW, assets should have been revalued before the businesses
were privatised. Reversing those sales transactions to force an
asset write-down raises too many other problems. In those cases,
the government should fund a rebate to compensate consumers for
historic over-investment. If the sale proceeds are to be spent on other
infrastructure, the government should acknowledge that choice and its
consequences.
Governments should resolve historic over-investment and then move to
full privatisation of network businesses, to lower costs and prices. And
all states should implement their commitment to cost-reflective network
pricing, to reduce peak demand and overall network costs.

Publicly-owned network businesses made these investments; they
were approved by the Australian Energy Regulator, and were often
in response to requirements set by the same state governments that
owned them. Although some of the businesses in NSW have since
been partially or fully privatised, they were publicly-owned when the
investments were made.

New rules were introduced recently to encourage more efficient investment and there are signs that these changes will benefit consumers
in coming years. Yet it feels too slow. Technology developments
and consumer choices are changing the way power is generated,
transported and consumed. Some network assets, built for a previous
era, will become further under-utilised or ‘stranded’ – and assets being
planned today could suffer the same fate.

State governments can’t turn back the clock but they can still fix the
problem. And they should, because if they don’t, consumers will be
paying for decades to come for investments that are neither used nor

Allocating and paying for these emerging risks is challenging. Governments must meet this challenge with effective policies and regulations
or risk a rerun in even nastier form of the problems identified here.
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Recommendations
Revalue public networks in NSW, Queensland and Tasmania

Give a rebate for customers on the recently privatised networks in NSW

The NSW Government should write down:

The NSW Government should use some of the sale proceeds from
recent privatisations to provide an electricity rebate to consumers
on these networks. The rebate should be calculated to compensate
consumers for the over-valued assets, depreciating over time, as the
assets do.

• up to $3.3 billion off the Regulated Asset Base (RAB) of the
publicly-owned distribution business, Essential Energy.

The Queensland Government should write down:
• between $1.7 billion and $3.9 billion off the RAB of the Energex
distribution business;

Make a decision, then draw a line

• up to $2.4 billion off the RAB of the Ergon Energy distribution
business; and

Taking our recommended approach would rectify mistakes of the past
and ensure a more efficient grid in the future. A decision must be made
and a line should be drawn.

• up to $890 million off the RAB of the Powerlink transmission
business.

The Tasmanian Government should write down:

Act now to prevent this happening again
• Privatise the remaining publicly-owned network businesses;

• up to $520 million off the RAB of TasNetworks’ transmission
business; and

• Accelerate the introduction of cost-reflective tariffs;

• up to $240 million off the RAB of TasNetworks’ distribution business.

• Update the regulatory framework to explicitly allocate the risk of
assets being stranded in future;

Reducing the value of these assets will reduce bills for electricity
consumers at the expense of future revenue for state governments.
Alternatively, a rebate to consumers that depreciates over time (as the
assets do) would have the same effect.

Grattan Institute 2018

• Ensure future network investments deliver value for money to the
consumer; and
• Prepare now for off-grid services and new delivery models.
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1

Australia’s network growth is unsustainable

Almost half of a typical residential electricity bill goes towards paying
for the grid: the poles, wires and substations that transport electricity
from power stations to homes and businesses.1 Excessive expenditure
on network infrastructure since 2005 means many Australians pay a lot
more for their electricity than they should.
Network infrastructure includes transmission assets – the high-voltage
poles and wires that carry electricity large distances to local markets –
and distribution assets – the low-voltage networks that carry electricity
to businesses and homes.
The total value of the grid – the Regulated Asset Base (RAB) – was
around $50 billion in 2005. Today it is around $90 billion2 – a $40 billion
increase in real terms. Most of the extra spending was in distribution
networks (see Figure 1.1).
1.1

Network assets have outgrown network use

There are some good reasons why more network infrastructure has
been built over the past decade. There has been steady growth in the
number of electricity customers in all states. Such growth requires extra
expenditure by network businesses to connect people to the grid and
ensure sufficient network capacity.

Figure 1.1: The value of network assets has grown substantially
Regulated Asset Base, 2017$ billions
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Source: Grattan analysis of network determinations (AER (2018a)).

Total consumption of electricity has declined since the late-2000s,3 but
peak demand has grown, driven by the increase in customer numbers
and greater use of air conditioning on hot days. The network needs
to be big enough to cope at those times when consumers are using
1.
2.
3.

AEMC (2017a, p. 38); and ACCC (2017).
All distribution and transmission network assets in the NEM in 2017 dollars, not
including interconnectors, 2005 to 2016.
AER (2018b).

Grattan Institute 2018

6

Down to the wire: A sustainable electricity network for Australia

the most electricity. But growth in the RAB has far exceeded growth in
customer numbers, demand or peak demand (see Figure 1.2).
This report finds that network assets have outgrown usage – a combination of customer numbers and peak demand – by up to $20 billion
since RABs were initially valued in the late-1990s and early-2000s. The
vast bulk of this ‘excess growth’ or ‘over-investment’ is concentrated in
NSW and Queensland – $18.5 billion.

Figure 1.2: Growth in network assets has far outstripped both potential
use (capacity) and actual use
Change in distribution networks from a 2006 base, NEM-wide

The value of network assets per customer in NSW has increased from
just over $5,000 in 2006 to just under $10,000 in 2016 (in real terms).
In Queensland, assets per customer have increased from just under
$8,000 to almost $14,000, and in Tasmania, from about $7,000 to
$11,000 (see Figure 1.3 on the following page).4 By contrast, there has
been little increase in Victoria and South Australia.

160%

Some of the investment in NSW, Queensland and Tasmanian networks
appears to be in over-valued or under-utilised assets – either network
businesses have paid too much for the infrastructure or the asset is
bigger than it needs to be. Consumers will be paying for this historic
over-investment for decades to come unless something is done.
This report focuses on why the grid has grown so much, particularly
in NSW and Queensland. It looks at the consequences of historic
over-investment for consumers today, and makes recommendations
on how best to deal with these legacy issues to reduce electricity bills
and encourage efficient decisions about off-grid alternatives in future.
1.2
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Notes: ‘Network capacity’ refers to the potential load (volts and amps) the network can
handle. ‘Maximum demand’ shown here is a NEM-wide aggregate of networks’ peak
demand, indicating the average change in maximum demand across networks.
Source: Grattan analysis of network determinations (AER (2018a)) and benchmarking
data (AER (2017a)).

The size of the RAB largely determines network costs for
consumers

The RAB reflects the value of the assets that network businesses have
invested in on behalf of consumers. Network businesses are regulated
4.

‘Per customer’ includes both residential and business customers.
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monopolies, responsible for building and maintaining large amounts of
expensive infrastructure with very long lives. In general, consumers do
not pay for this infrastructure up front.5 Instead, the cost of building the
network is paid for over the lifetime of the asset.
Network businesses get the money back over time, plus a return on
the investment that is used to cover the cost of debt and paying out
dividends to those who have invested to build the infrastructure. An
allowance for operating costs, which cover maintenance and staffing, is
also charged to the consumer.

Figure 1.3: The RAB per customer has skyrocketed in NSW, Queensland
and Tasmania
RAB per customer, 2017$
$15,000
At initial valuation
2005-06
2015-16

Four main components determine the costs a network business can
recover from customers each year: depreciation of network assets, the
weighted average cost of capital (WACC), an allowance for operational
expenditure (opex), and tax.6

$10,000

Depreciation is where the consumer pays-off the value of the infrastructure. The WACC is the return to the network business for making that
investment on behalf of consumers. These two components account
for more than 60 per cent of the network costs passed through to
consumers (see Figure 1.4 on the next page).

$5,000

As a result, the value of a business’s infrastructure – its Regulated
Asset Base (RAB) – has a major impact on the amount consumers pay.
The bigger the RAB, the more consumers pay.

$0
NSW

QLD

TAS

VIC

SA

ACT

Note: Initial valuation occurred at different times for different networks, ranging between
1995 and 2003. See the Technical Supplement to this report for more information.
Source: Grattan analysis of network determinations (AER (2018a)).

From a consumer’s perspective, it’s like a mortgage. The RAB is the
unpaid balance of the mortgage. Depreciation is the principal paid
5.

6.

The exception is for the individual connection to the grid. For a household that
does not have grid-based electricity, an up-front fee is required to connect the
house with the main grid. The amount of this fee differs according to geography
and the location of the house.
Network businesses also receive payments if they achieve efficiencies in their
expenditure (or costs if they have been inefficient). But revenue derived through
the Efficiency Benefits Sharing Scheme is currently a minor component of
business revenue.

Grattan Institute 2018

8

Down to the wire: A sustainable electricity network for Australia

on the balance, the WACC is the interest, and together they make up
the mortgage repayment. Capital expenditure (capex) represents new
borrowings to improve the house. The bigger the original value of the
house, and the more you borrow to improve it, the bigger the mortgage
repayment becomes.7
Network RABs were valued in the late-1990s and early-2000s when
state electricity commissions were split up (see Box 1 on the following
page). RAB values have changed since, based on capital investments
and depreciation. Growth of the RAB, particularly over the past decade,
has been a major driver of network costs and consumer bill hikes in the
National Electricity Market (NEM).8

Figure 1.4: The size of the RAB has a major impact on how much
consumers pay
Average share of distribution network revenue, 2017-18
Other,
5%

Non-RAB
revenue

Depreciation,
13%

RAB
revenue

Opex, 31%

1.3

Consumers are feeling the pain

Network costs are the biggest proportion of electricity bills for most
customers in the NEM. For the average residential consumer, an
estimated 42 per cent of the bill, or around $700 a year, will be paid
to network companies.9
As well as being the largest component of the bill, network costs have
also grown the most. Between 2007-08 and 2016-17, the network
component of the bill increased 40 per cent on average across the
NEM and was a major contributor to rising electricity bills, particularly
in NSW and Queensland (see Figure 1.5 on page 11).10 In Tasmania,
7.
8.

AER (2015).
The NEM comprises Queensland, New South Wales, ACT, Victoria, South
Australia and Tasmania. This report does not look at network costs in either
Western Australia or the Northern Territory.
9. ACCC (2017). ACCC estimates are for 2016-17, excluding GST, and are subject to
further review and verification. The ACCC’s average did not include Tasmania due
to data quality issues.
10. ACCC (ibid.). The ACCC figures for 2016-17 are estimates, but the 2015-16
figures are higher. In South Australia, wholesale costs were the largest growth
component, followed by networks (ACCC (ibid.)). In Victoria, retail costs were the
largest growth component (ACCC (2017) and Wood et al. (2017)).
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WACC, 50%

Notes: Average across distribution networks. RAB = Regulated Asset Base; WACC =
Weighted Average Cost of Capital; Opex = operational expenditure; Other = tax and
revenue adjustments. Figures do not sum due to rounding.
Source: Grattan analysis of AER (2018a).
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Box 1: Networks were split up and valued in the late-1990s
Networks became regulated monopolies in the 1990s

How RABs were initially valued

Until the 1990s, electricity was delivered by government-owned,
vertically integrated supply businesses that were responsible for the
generation, transmission, distribution and retailing of electricity in each
state and territory. In the 1990s, National Competition Policy reforms
were introduced, following the 1993 Hilmer Review that encouraged
competition in many industries including electricity.a

When network assets were valued in the late-1990s and early-2000s,
Australian regulators accepted the depreciated optimised replacement
cost (DORC) method in determining the size of RABs.c

The state electricity commissions were split into generation, retail,
transmission and distribution components. Transmission and distribution networks in each region became regulated monopolies. Victoria
led the way, splitting its networks into five distribution companies (each
covering a separate zone) and a transmission company, that were
privatised in 1995. South Australia’s network was privatised from 1998
to 2000.
NSW split its network in 1995, but retained public ownership until very
recently.b The electricity sectors in Queensland and Tasmania were
restructured in the 1990s but remain government-owned.
Separate regulators in each state were initially responsible for setting
network pricing, until the early-2000s when the ACCC took over
regulation of transmission networks. By the late-2000s, the Australian
Energy Regulator became the regulator for all networks in the NEM.
a.
b.
c.
d.
e.
f.

The optimised replacement cost method values assets just short of
the cost to a new entrant of providing the same service as the assets
(system duplication), and therefore aims to emulate a contestable
market. This value is then depreciated as per the age of assets, to get
a DORC valuation.d Alternative valuation methods include the amount
that assets cost when they were acquired, historical cost, or scrap
value. DORC valuations tend to inflate asset book values relative to
other methods, and DORC valuation is quite subjective.e Arguably, the
fairest and most efficient valuation lies somewhere between scrap value
and DORC but is impossible to pinpoint.f
This report accepts the initial DORC valuations as the best available
starting point for RABs. Although valuation was controversial at the
time, networks in Victoria and South Australia were sold on the basis of
these valuations and there is no other agreed estimate of the value of
network assets. If anything, this should make our estimates of excess
RAB growth conservative, because the original valuations were an
upper-bound estimate.

Hilmer et al. (1993).
NSW’s transmission network, TransGrid, remained government-owned until 2015. Two of the distribution networks, Ausgrid and Endeavour, became majority privately owned in
2016 and 2017, respectively. The third distribution network, Essential Energy, remains government-owned.
Abbott and Tan-Kantor (2014, p. 68). RABs were set largely based on DORC values but with government-led adjustments in some cases, discussed further in Box 3 on page 25.
In our analysis we use the original DORC valuations rather than the adjusted valuations.
Johnstone (2003).
Johnstone (2001); and Johnstone (2003).
SA Centre for Economic Studies (1998).
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network costs have been relatively steady since 2011, but grew 60 per
cent in the decade prior.11
Growth in the value of network assets was not accompanied by similar
growth in customer numbers or peak demand. The result was that
electricity consumers paid more and more for their connection to the
grid.
12

Network costs are now starting to come down, but remained the
largest component of the bill in all states in 2016-1713 and are still
higher than a decade ago. And consumers are still paying, through their
bills, for the historic over-investment in the network.
Beyond the immediate hit to the hip pocket, excessive network costs
have broader consequences for the future of the grid. An overlyexpensive network can change people’s choices about staying ‘on the
grid’ or going ‘off-grid’ for part of or all their energy needs.14 Excessive
network costs will encourage a greater take-up of solar PV, batteries
and back-up diesel generation (for those who can afford it) than if costs
reflected the ‘real value’ of the network.
The risk with inefficient adoption of distributed generation is that
total costs go up. Consumers who can afford it invest in distributed
generation and reduce their grid use, while those who cannot end up
paying more for the same assets.
11. On a cents per kilowatt hour basis (see Electricity Supply Industry Expert Panel
(2011), AEMC (2013) and AEMC (2017a)).
12. Revenue allowances are lower for the current determination period than the
previous one. The AER sets a network business’s revenue allowance for a
five-year period based on the expected efficient costs of running that network over
the period. This process is known as a network determination.
13. AEMC (2017a) shows network costs are the largest component of the bill in
all states including Tasmania. ACCC (2017) estimates show wholesale costs
exceeding network costs in South Australia in 2016-17.
14. The way network costs are reflected in network tariffs also influences people’s
choices, discussed further in Chapter 6.
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Figure 1.5: Network costs were the single biggest contributor to bill
growth over the past decade in NSW and Queensland
Change in average residential bill, 2007-08 to 2016-17, 2015-16$
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Notes: Real values in 2015-16 dollars. In South Australia, wholesale costs grew more
than network costs. In Victoria, retail and smart-meter costs grew more than network
costs (although smart meters are paid for through the network tariff). Data is from the
ACCC’s preliminary report on retail electricity pricing and is subject to further review
and verification (for example, SA Power Networks contests the size of the network
component in South Australia and has raised the issue with the ACCC).
Source: Grattan analysis of ACCC (2017).
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1.4

Future unknown

Major changes have been made since the high capital expenditure of
2005-2014. The regulatory framework has been improved,15 and most
of the network businesses in NSW have been either fully or partially
privatised.
Given these changes, the high expenditure of 2005-2014 should be
treated as a legacy issue. But this does not mean that the regulatory
processes are perfect. Nor that this legacy issue can be swept under
the carpet.
New challenges are arising and the legacy of over-investment could
make dealing with these challenges more difficult. The energy system
is transforming, away from a centralised, fossil-fuel dominated electricity sector. It is hard to know what the future grid will look like, but it
could be very different from today’s model. The nature of renewables
means that generation is likely to be more distributed. More and more
households are choosing to generate their own power. Solar may be
coupled with battery storage to allow households to become energy
self-sufficient.
It is likely that some grid infrastructure could become ‘stranded’ in
future and that some will be used differently. As large-scale generation
moves away from its traditional home in places like the Latrobe and
Hunter valleys, infrastructure that transported electricity from those
regions will no longer be needed. And electricity no longer flows in one
direction – from big, central power stations, through transmission and
distribution networks, to homes and businesses. As more consumers
generate their own power, and some communities separate from the
main grid, parts of the distribution network may be used differently or
not needed at all.

Dealing with the future risk of stranded assets is a different issue to
dealing with the legacy of over-investment in the grid. Assets will be
stranded in future as a result of fundamental changes in technology
and demand. Continuing to pay for legacy over-investment through
consumer bills could hinder the transition now underway in Australia’s
energy system. Consumer preferences should guide the transition,
but network (and other) costs need to be allocated efficiently so that
consumer preferences encourage efficient future investments.
Chapter 2 of this report looks at why so much network infrastructure
has been built over the past decade, particularly in NSW and Queensland.
Chapter 3 estimates the amount of excessive RAB growth that has
occurred.
Chapter 4 looks at who was responsible for driving over-investment in
the grid.
Chapter 5 explains why policy makers should not ignore the legacy of
over-investment, and makes recommendations on how to remove that
over-investment from the RAB.
And Chapter 6 explores the challenge of dealing with future stranded
assets, recommends policies to mitigate this risk, and identifies areas
for future work.

15. AER (2014).

Grattan Institute 2018

12

Down to the wire: A sustainable electricity network for Australia

2

How we got here

Capital expenditure ballooned between 2005 and 2014, particularly for
NSW and Queensland distribution networks (see Figure 2.1). For most
of this period, capital expenditure allowances were higher than they
had been historically, and all capital investment by network businesses,
including expenditure above allowances, was rolled directly into RABs.
Capital expenditure allowances have since been reeled in by the AER,
in the most recent round of determinations, and new incentives to
improve the efficiency of capital expenditure were introduced in 2013.16
There are several reasons for such high capital expenditure, including:
the underlying incentive structure for network businesses; public
ownership; high reliability standards; fluctuations in demand; and
replacement of ageing assets. But while these reasons collectively may
explain the capital expenditure, they do not justify so much investment
in such a short time.

Figure 2.1: Capital expenditure ballooned between 2005 and 2014
Annual capex, 2017$ billions
4
NSW
3

QLD
2
VIC
1
ACT

TAS
SA

2.1

Some networks grew far more than others

The rise and fall of capital expenditure in NSW and Queensland stands
out. NSW and Queensland distribution networks grew most – whether
measured in absolute terms, percentage terms, or per customer (see
Figure 2.2 on the following page).

0
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2015

Note: Distribution networks only.
Source: Grattan analysis of network determinations (AER (2018a)).

Capital expenditure also increased for networks in Victoria, South
Australia, Tasmania and the ACT, but more steadily. The increase in
Victoria from 2009 to 2014 was partly to meet demand and partly due
to the introduction of safety requirements after the 2009 bushfires.17
16. AER (2013).
17. Additional capex was approved for the regional distribution networks, AusNet and
Powercor, to replace overhead lines in bushfire-prone areas. These measures
resulted in at least $600 million in additional safety-driven capex between 2009
and 2015 (AER (2010)).
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2.2

Five main reasons for over-investment

There are five main hypotheses to explain the high capex from 20052014:
1. Incentive structure: a high WACC may have encouraged overinvestment;
2. Ownership: publicly-owned businesses have a greater incentive to
spend more;
3. Higher expectations: new reliability and safety standards were
imposed;
4. Changing demand: usage was expected to grow more than it
actually did; and
5. Cycles of investment: asset replacement can be lumpy over time,
so high investment in one period may be ‘catch up’ for previous
under-investment.
All appear to have played a role, to different degrees in different states.
But ownership, reliability standards and changing demand appear to
have been particularly important in driving investment in NSW and
Queensland networks where most of the RAB growth occurred.

Figure 2.2: NSW and Queensland assets grew far more than most, per
customer, since 2005-06
Change in RAB per customer 2005-06 to 2015-16, in 2017$ and per cent
$5,000
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United
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40%

60%

80%
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Notes: D = distribution, T = transmission.
Source: Grattan analysis of network determinations (AER (2018a)).

2.2.1

Incentive structure

A high WACC may have encouraged over-investment. The regulator
sets the WACC for network businesses to recover their costs of capital:
cost of debt and cost of equity. Historically the costs of debt and equity
appear to have been set too high for distribution businesses.18
18. See Wood et al. (2012). Additionally, the recent sales of TransGrid and part of
Endeavour for 1.7 times RAB value suggests abnormally high returns, when
utilities typically sell for 1.3 times RAB value (Thompson et al. (2016) and Morgans
Research (2017)).
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Arguably the regulator will always err on the side of caution, allowing
a higher WACC. If the WACC is too low, businesses will not invest
because they cannot recover their financing costs. A risk-averse
regulator that seeks to minimise the risk of blackouts is likely to slightly
overestimate the costs of both debt and equity.
The immediate impact of a high WACC is to increase costs for consumers. But setting these costs too high over time may also create an
incentive for over-investment, because money will chase above-market
returns.
The WACC was particularly high in the late-2000s, when most of the
capital expenditure occurred (see Figure 2.3). A high WACC was
justified on the basis of higher debt costs following the Global Financial
Crisis. But given significant investment during that period, it appears
the WACC was more than sufficient.

Figure 2.3: WACC levels were very high until recently
12%
2002

2016

2002

2018

10%

8%

6%

The WACC is calculated in the same way for all network businesses.
So if a high WACC was solely responsible for increased investment,
there would have been excessive capital expenditure across all
networks. Yet businesses in South Australia and Victoria did not grow
nearly as fast as those in Queensland and NSW.
2.2.2

Ownership

Networks in Queensland and Tasmania are publicly-owned, and NSW
networks were too until very recently. Growth in RAB per customer
of publicly-owned networks far outstrips growth in privately-owned
networks (see Figure 2.4 on the following page).

4%

QLD

NSW

VIC

SA

TAS

Notes: Distribution networks only, 2002-2016, except Tasmania where the WACC has
now been set for 2018. WACC levels are typically set at the start of a determination
period, and hold for the next five years. A high WACC was set in the 2009 and 2010
determinations in most states, after the GFC, but the Tasmanian determination came
later, in 2012, by which time financial market conditions had changed. WACC levels for
Victoria are averaged across the five networks.
Source: Grattan analysis of network determinations (AER (2018a)).

Analysis of Australian government-owned electricity distribution businesses also showed that, compared to private distribution businesses
and international benchmarks, government-ownership coupled with the
regulatory regime led to over-investment in assets.19
19. Mountain (2017); and Mountain (2018).
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There are a number of reasons why public ownership of network
businesses can lead to higher costs.
First, the government has a conflicted role as both owner and rulemaker. As owner it may want to maximise revenues, and as government it can set rules to achieve this. It may seem politically easier to
raise additional government revenue through electricity profits than
through additional taxes.20 Reliability standards or other regulatory
interventions are less politically visible and contentious than tax rises.21

Figure 2.4: Public networks grew far more than private networks
RAB per customer, 2017$

Second, a government owner may be less concerned about overbuilding than a private owner. The government has a say in the regulatory regime that determines whether investments can be recouped.

$10,000

Third, a government owner may be tempted to promote additional
building to improve reliability, over and above the regulatory standards.
Governments tend to be extremely averse to the risks of even minor
outages.
Fourth, a government owner may have other non-profit motives for
additional construction, such as a desire to boost economic growth,
or to train additional apprentices.22 It may also have non-profit motives
for procurement and employment policies that can mean higher costs in
providing the same infrastructure than a privately-owned business.23
Finally, governments can borrow more cheaply than private providers,
but consumers do not directly reap the benefit; instead, the difference
goes to the state. Publicly-owned businesses pay ‘competitive neutrality’ fees to the state that are intended to put them on equal terms with

$15,000
+ 76%

At initial valuation
2005-06
2015-16

+ 13%
$5,000

$0
Currently or recently public (NSW,
QLD, TAS, ACT)

Private (VIC, SA)

Notes: Three of the four NSW networks were partially or fully privatised from 2015
to 2017, but are counted here as public networks because growth in RAB occurred
while they were publicly-owned. Initial valuation occurred at different times for different
networks, ranging between 1995 and 2003.
Source: Grattan analysis.

20. Of course additional electricity profits are a much less economically efficient way
to raise additional revenues, but the primary drivers in this scenario are political
not economic.
21. This was probably true in the mid-2000s, even if this political calculus is changing
with growing public concern about electricity prices.
22. Wood et al. (2012); and Mountain (2017).
23. Productivity Commission (2013).
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a private business. This means the more money a publicly-owned distribution business spends on infrastructure, the higher the ‘competitive
neutrality’ fee paid to state government.24
These differences offer some explanation for why publicly-owned
networks outgrew privately-owned networks (see Figure 2.4 on the
previous page). But the extent of the impact of each is difficult to
quantify.

2.2.3

Reliability and safety standards

The Queensland and NSW Governments introduced new reliability
standards for distribution networks in 2005, after power outages in
2004.25 Significant investment in Queensland and NSW networks
followed (see Figure 2.5), some of which can be directly attributed to
the introduction of the standards.

Figure 2.5: Investment in NSW and Queensland networks increased
substantially after new reliability standards were introduced in 2005
Capex, 2017$ billions
2.0

New reliability standards
in NSW & QLD

Review

Standards
repealed

1.5

1.0
AGD
ERG
ENX
ESS
TRG
END
PWL

0.5

The reliability standards introduced in NSW were highly-prescriptive
and legally-binding – specifying inputs, not just outputs. For example,
Ausgrid had to meet an N-2 security-of-supply requirement for the
Sydney CBD. An N-2 standard required the network to have sufficient
redundancy to avoid power supply interruptions if any two elements
in the system failed. The standards were set without reference to the
value customers place on reliability.26 NSW distribution networks had to
apply for additional expenditure (both opex and capex) in 2005 to meet
the new requirements. Additional capex of $1.8 billion was approved

0.0
1998-99

2002-03

2006-07

2010-11

2014-15

Notes: AGD = Ausgrid (NSW), ERG = Ergon Energy (QLD), ENX = Energex (QLD),
ESS = Essential Energy (NSW), TRG = TransGrid (NSW), END = Endeavour Energy
(NSW), and PWL = Powerlink (QLD). Transmission networks, TransGrid and Powerlink,
were only indirectly affected by the reliability standards for distribution networks (in that
they were obliged to ensure distribution networks could meet their obligations).
Source: Grattan analysis of network determinations (AER (2018a)).

24. Wood et al. (2012).
25. In Queensland, extended network outages due to storms and extreme heat
in 2004 led to a major review of the networks that recommended immediate
upgrades (Somerville et al. (2004)). In NSW, a few short but high-profile outages
in Sydney appear to have prompted reforms (Maley (2004)).
26. IPART (2016).
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as a direct result and a further $1.6 billion was approved for reliability in
the following determination.27
In Queensland, the reliability standards required Energex and Ergon
Energy to achieve incremental improvements in network reliability over
time.28 This led to an extra $3 billion in capex allowed between 200506 and 2009-10.29 Networks exceeded their allowances by $2 billion,
and this was added to their RABs in the following determination. The
new, higher capex levels were maintained in the next determination
and only began to decline very recently. Reliability standards in both
Queensland and NSW were later found to be excessively cautious, but
not before they had driven significant capital expenditure.30
2.2.4

Changing demand

Maximum demand is a major driver of network costs, and networks
often (but not always) need to build in advance of expected increases
in maximum demand. But in the mid-to-late 2000s, actual maximum
demand fell well short of expected maximum demand as forecast in five
yearly regulatory determinations.31 Getting the forecasts so wrong is
likely to have contributed to some of the over-investment.
Yet even if businesses had built according to expected maximum
demand, rather than actual maximum demand, this would not explain
all the RAB growth in NSW and Queensland (see Figure 2.6 on the
next page). And other networks would have substantially larger asset
bases had they grown in line with maximum demand as expected
27. In 2017 dollars, for the 2004-05 to 2008-09 determination and the 2009-10 to
2013-14 determination, respectively (IPART (2006) and AER (2009, p. 119)).
28. QCA (2013).
29. Above historical capex levels, and specifically attributed to the 2004 review.
30. Productivity Commission (2013); and Bellas et al. (2014).
31. Grattan analysis of maximum demand forecasts reported in regulatory determination processes between 2006 and 2015 for distribution networks in NSW,
Queensland and Victoria.
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in regulatory determinations. This indicates at least some networks
reduced their expenditure programs once demand proved to be less
than forecast.
2.2.5

Cycles of investment

Asset replacement cycles drive periods of higher and lower investment.
Capital expenditure can be particularly ‘lumpy’ for electricity transmission because of the nature of the assets.
If network investment did not keep pace during a period of rapid growth
in demand in the early-2000s, then additional expenditure may be
required in the late-2000s to ‘catch-up’ – augmenting or replacing
infrastructure under strain.
This appears to have been an important factor in Queensland, where
a 2004 review of networks found that Queensland’s urban distribution
network, Energex, had been under-investing in assets and this was
compromising reliability.32 One reason was an earlier switch from peak
demand occurring in winter, to peak demand occurring in summer,
mainly because air conditioners were used more. The same peak
demand requires more capacity in summer because heat reduces the
effective capacity of the network.33
The review’s findings drove significant capital investment over the
following two determinations, through the introduction of reliability
standards that were later found to be inefficient.34 Some component
of this expenditure appears to have been ‘catch-up’, but is difficult to
distinguish from expenditure associated with the overly-prescriptive
standards. Exactly how much was needed will depend on asset
utilisation today.
32. Somerville et al. (2004).
33. e.g. Sathaye (2012).
34. Bellas et al. (2014).
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Asset age can be an indicator of historical under-investment; an older
fleet might imply that replacement expenditure did not keep pace
with need over time.35 In 2006 (prior to most of the expenditure), the
average residual life of assets ranged from 17 to 38 years, depending
on the network.36 Surprisingly though, networks younger than the
NEM average of 25 years spent more in the following years than older
networks. For individual networks, asset age may have been a factor,
but the available information does not point to asset age as a major
driver of capital expenditure (Figure 2.7 on the following page).37
It appears many networks undertook substantial asset augmentation
and replacement programs at a time when material and labour costs
were high.38 The average age of assets at the time would suggest
much of this was premature. While high-cost asset augmentation and
replacement may explain some of the over-investment, it is not clear
that so much was needed in such a short time.
2.3

Legacy over-investment was still excessive

Investment was clearly driven by many factors. Major RAB growth
in public networks, compared to minimal growth in private networks,
implies very different incentives for different kinds of ownership.

35. But there is no ‘ideal’ fleet age, because different assets have different lifetimes,
and networks may estimate this in different ways.
36. Residual life of assets is reported by network, by asset class (AER (2018c)). The
average residual life of assets for each network is the average across all asset
classes, weighted by the value of each asset class. Networks self-reported this
data and it appears that they have reported the number of years remaining to pay
off the asset rather than the number of years that assets are expected to remain in
service (which could be longer).
37. See Technical Supplement for further discussion.
38. According to Energy Networks Australia, newer assets are relatively more
expensive due to modern environmental and safety standards, and a constrained
supplier market.
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Figure 2.6: RAB growth even exceeded expected demand for many
distribution networks
Average annual growth, 2006-2014
VIC

NSW

QLD

12%
RAB
Expected demand
10%
Actual demand
8%
6%
4%
2%
0%
JEN CIT PCR AND UED

ESS AGD END

ENX ERG

Notes: Demand growth is both customer numbers and maximum demand; or, where
maximum demand was negative, then it is customer growth only. JEN = Jemena, CIT =
Citipower, PCR = Powercor, AND = AusNet distribution, UED = United Energy, ESS =
Essential, AGD = Ausgrid, END = Endeavour, ENX = Energex, and ERG = Ergon.
Source: Grattan analysis of expected demand in past determinations and actual
demand based on AER benchmarking data.
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Some of the drivers of capex were out of network businesses’ control.
Externally-imposed reliability standards that specified inputs not just
outputs, such as those in NSW and Queensland, required significant
additional expenditure.
Each network has its own specific reasons for the capital investments
that were made. And these investments were approved by the regulator
at the time. The problem is that consumers can’t and shouldn’t pay
more and more for the same service – it is unsustainable.

Figure 2.7: There is no consistent trend to suggest asset age is a major
driver of capital expenditure
LHS = Total capex 2006-2014 (as a per cent of 2006 RAB); RHS = Remaining
life of assets in 2006 (years)
200%
40
Older
Younger
Remaining life of assets

Productivity measures that compare the cost of the network (capex
and opex) with the services delivered (such as meeting demand for
electricity, and reliability) show that productivity has declined since
measurement began in 2006, with only a slight uptick in 2016.39
In a system that is supposed to work for consumers, it is remarkable
that so much capital expenditure was allowed in such a short time. The
National Electricity Objective (which has been in place since 2005)
clearly prioritises efficient investment in and operation of electricity
services for the long-term interests of consumers.40
RAB growth cannot outstrip usage for too long before it becomes
unaffordable for consumers and undermines the business model of
networks. RAB growth might exceed use in some years, but this should
even out with lower growth in other years. An asset base that outgrows
demand, over a period of a decade or more, is unsustainable.

150%
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Notes: This chart compares the remaining life of assets (in red) as at 2006 (before
most investment occurred) to total capital expenditure per customer over the following
years (in orange). The average residual life of a networks assets is the residual service
life by asset class, weighted by asset value. PCR = Powercor, SPN = SA Power Networks, UED = United Energy, CIT = Citipower, ESS = Essential, TND = TasNetworks
distribution, ERG = Ergon, PWL = Powerlink, TRG = TransGrid, ACT = ActewAGL,
JEN = Jemena, ENX = Energex, ELN = ElectraNet, ANT = AusNet transmission, AND
= AusNet distribution, AGD = Ausgrid, TNT = TasNetworks transmission and END =
Endeavour.
Source: Grattan analysis of actual capex in network determinations (AER (2018a)) and
residual life of assets reported by networks (AER (2018c)).

39. AER (2017b).
40. AEMC (2018a), our emphasis.
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3

A more sustainable RAB

There is no definitive way to measure an efficient RAB or efficient
investment. If it was easy to define, over-investment probably wouldn’t
have happened in the first place. This chapter describes what a more
sustainable RAB would look like.
A good starting point is usage. It is not a direct determinant of costs but
it is a simple indicator of the value consumers place on network assets
and how this value has changed over time. A more sustainable rate of
RAB growth would be one in line with network usage.
Ultimately existing assets must be paid for, but there are various
options for who pays for them and how. In attempting to determine the
size of a more sustainable RAB, we aim to determine how much the
consumer should be paying for through their existing network tariff.
How the remainder (the ‘excess’ portion) is paid for is discussed in
Chapter 5.

the upper bound for asset growth, because real asset growth greater
than use over the long term is unsustainable for the customer and
therefore for the business too. Over time, consumers spend more of
their income on network services, and eventually they are unable to
afford grid-based electricity, and so must find alternatives. Network
businesses suffer as a consequence.
If a network’s assets are growing at the same rate as its customer
base, then the cost per customer remains constant. If customers
increase usage, particularly at peak times, then it is reasonable that
they pay more to cover the increased costs they are placing on the
grid.43 The network is built to meet maximum demand. We therefore
estimate efficient asset growth, on par with actual use, as growth in line
with both customer numbers and maximum demand (see Box 2 on the
next page). We consider asset growth above this to be ‘excessive’.
3.2

3.1

RABs should grow in line with usage

For network assets to be sustainable in the long run, growth in asset
values needs to be in line with growth in use of the network. When real
asset growth exceeds use, consumers end up paying more without
receiving additional value.41 This might be bearable for a short time,
but not in the long run.42
Usage is not a direct determinant of costs. A 5 per cent increase in
maximum demand or customer numbers will rarely translate directly to
a 5 per cent increase in RAB. Even so, growth in use should serve as
41. Except where the value to the consumer is in reduced wholesale prices, as with
some transmission developments, discussed in Chapter 5.
42. For example, Simshauser (2017) argues ‘persistent electricity tariff increases
above general inflation rates will eventually prove problematic’.
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How much is ‘excessive’

If we take the longest possible view – going back as far as public data
will allow – RABs have outgrown network use by about $20 billion.
A longer view is preferable because of the lumpy nature of capital
expenditure; a period of high expenditure may be followed or preceded
by a period of low expenditure (see Section 2.2.5 on page 18). Over
15-to-20 years this should even out, but over the past 15-to-20 years it
has not.
RAB growth of $20 billion above network use has locked in additional
costs for current and future consumers, without delivering additional
43. We note though that most consumers do not yet face cost-reflective pricing, so
are unlikely to be aware of their contribution to maximum demand and grid costs.
It is possible that maximum demand would be lower if consumers faced efficient
prices.
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Box 2: How we estimate excessive growth
For this report we use regulatory determinations to assess total growth
in assets by network. We then compare the growth of each network’s
RAB to growth in usage of that network. We allow for RABs to grow,
in real terms, by the same percentage as growth in network use. Any
RAB growth above this we consider to be ‘excessive’.

Transmission networks serve both consumers and generators. We
therefore considered using an alternative measure to customer numbers that captures both consumers and generators (see the Technical
Supplement to this report). But given that the AER now uses customer
numbers as the key output measure for transmission, we do the same.c

How we define network use

Starting point for growth analysis

We define ‘network use’ as the aggregate of growth in customer
numbers and growth in maximum demand.a For example, a 1 per cent
increase in each equates to a 2 per cent increase in ‘network use’, so
the RAB can increase by 2 per cent to stay on par with ‘network use’.b

Our analysis starting point ranges from 1996 to 2005-06, depending on
the network. The starting point is when a network’s RAB was initially
valued, or as early as publicly available data allow.

This whole-of-network measure obscures the possibility that some
parts of a single network might be growing while others are shrinking.
We deliberately choose this measure because shrinking demand
represents under-utilised assets. But we recognise that maximum
demand might be low in one year and then high in the next. For this
reason, we use the highest maximum demand of the past five years in
assessing appropriate growth.
Network use is a simple measure, representing the upper limit for
reasonable RAB growth. It may overestimate the actual need for
RAB growth, because maximum demand is likely to be a function
of increasing customer numbers. RAB growth above network use is
unsustainable unless accompanied by radical improvement in other
services, such as reliability, that customers genuinely value.
a.
b.
c.
d.

Differing starting points enabled us to conduct the longest possible
analysis for each network. A longer time frame is preferable because it
encompasses more of the asset replacement cycle (see Section 2.2.5).
Our estimate of excess growth is based on change in RAB compared to
change in usage within a network, so does not depend on all networks
sharing a common time-frame of analysis. Our analysis assumes that
all states had an efficient network asset base at the time of the initial
DORC valuations.d The implications of this assumption are discussed
further in Box 3 on page 25. One network, Energex, provided data
on historic under-investment prior to the analysis window, so for this
network a range estimate is provided.
For further information on our methodology and data sources, see the
Technical Supplement to this report.

We use coincident maximum demand for most networks, because this was reported historically. Maximum demand is reported net of exports so may exclude some transmission
capacity that supports interconnectors. We allow for this in our recommendations (Chapter 5).
Where change in maximum demand is negative, it is treated as zero (i.e. negative growth in one type of usage does not discount growth in another).
AER (2017c).
Networks in Victoria and South Australia were sold on the basis of these valuations and there was no other agreed estimate of asset size at the time. Asset values since have
been rolled-forward from these original valuations.
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value. Consumers may be willing to pay more if today’s network offered
a radically improved service, but it is hard to see much evidence
of such improvement. Exactly how much spending was excessive
depends on how much network services have improved over time and
how much value consumers place on these improvements. While the
reliability of some networks has improved, the degree of improvement
does not justify a spending increase of this size (see Section 4.4 on
page 30).
Our estimate covers three very different kinds of excessive growth:
1. Poles going nowhere: These are genuine stranded assets in the
sense that they can no longer be used at all. For example, the
transmission lines that connect a major generation region to the
grid may become stranded when generators in the region close.44
2. Overcapacity: This includes larger substations and transformers
than are actually required today. Additional capacity might have
been built to meet demand in the past, or expectations of demand,
but if that demand is no longer likely to eventuate, then even
though the line is still in use, the additional capacity is excessive.
3. Inefficient expenditure: This includes upgrades and additions that
could have been delayed, or where cheaper alternatives were
available.
There are unlikely to be many assets in the first category for now,
because only a few generators have been retired, and very few communities have separated entirely from the grid. But we would expect
there to be more stranded assets of this kind in future.
44. The owner of a generator usually pays for the most immediate infrastructure that
connects them to the grid, but transmission lines to the region tend to be shared
assets, paid for by consumers. The location and size of shared transmission
infrastructure will need to change as the generation mix changes, leaving some
existing assets unused.
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Most of the excessive growth we have identified is likely to fall into the
other two categories – overcapacity and inefficient expenditure. In this
sense they are not truly ‘stranded’ assets, but under-utilised and overvalued assets.
A more precise estimate of under-utilised and over-valued assets in the
NEM would require detailed network data on asset utilisation (which
are not in the public domain) and considerable resources. Even then,
some judgment would still be required in assessing the availability of
alternative investments in the past and the potential for assets to be
useful in future. For these reasons we have not attempted to develop
a bottom-up estimate of under-utilised and over-valued assets, but
instead provide a top-down ‘sense check’ on past RAB growth.45
3.3

How excessive RAB growth is distributed

Our analysis suggests that the NEM’s $90 billion RAB is unsustainably
high, and that a more sustainable RAB would be up to $20 billion or 22
per cent lower.
Excessive RAB growth is highly concentrated in NSW and Queensland
networks, with $18.5 billion of excessive growth in these two states
alone. The seven networks in NSW and Queensland together represent
71 per cent of today’s RAB and 92 per cent of the excessive growth
(see Figure 3.1 on the next page).
When the $750 million excess in Tasmania is included, the publiclyowned networks represent 76 per cent of today’s RAB, and 96 per

45. Our recommendations in Chapter 5 allow for adjustments to be made to our
estimate on the basis of current asset utilisation levels and expected future
demand. This means that if significant under-investment (or over-investment)
occurred prior to the analysis period it should be reflected in asset utilisation levels
today and can be taken into account.
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Figure 3.1: Network assets are over-valued by up to $20 billion based on
network use
Excessive growth by state, 2017$ billions
25

Figure 3.2: Assets outgrew use far more in some networks than others
Excess RAB growth, 2017$ billions
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Note: See Box 2 on page 22 and Technical Supplement for our methodology.
Sources: Grattan analysis of network determinations (AER (2018a)), performance data
(AER (2017a), AER (2017c) and AER (2018c)) and historic reports.
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Notes: AGD = Ausgrid, ESS = Essential, TG = TransGrid, END = Endeavour, ENX =
Energex, ERG = Ergon, PL = Powerlink, EL = ElectraNet, T = TasNetworks transmission, D = TasNetworks distribution, JEN = Jemena, CIT = Citipower. For the remaining
networks not shown, RABs grew less than network usage. A range is provided for
Energex based on data provided by Energex about capital under-investment prior to
the analysis period. See Technical Supplement for more information.
Sources: Grattan analysis of network determinations (AER (2018a)), performance data
(AER (2017a), AER (2017c) and AER (2018c)) and historic reports.
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cent of the excessive growth.46 Most of the excessive growth is in
distribution (81 per cent), rather than transmission (19 per cent).
There are further differences between the individual networks. In all
networks in NSW, Queensland and Tasmania, RABs outgrew usage; in
some, RABs outgrew usage by more than twice as much. Meanwhile
three networks in Victoria, one in South Australia and one in the ACT
grew by less than usage. Figure 3.2 on the previous page illustrates
the variation in excess RAB growth between individual distribution and
transmission networks in each state.

Box 3: How initial RAB valuations affect estimates
There is scope for the RAB to show elevated growth if the initial
value of the RAB was set too low. Following an undervaluation,
the RAB will grow until it reaches its appropriate valuation. As
Box 1 shows, the method by which the RABs were initially valued
is more likely to have over-valued than under-valued them. And
over-valued RABs should have led to RAB values becoming
smaller over time rather than bigger.

Our estimate of excessive RAB growth is very similar to an estimate
published in 2015 that used a different methodology.47 The 2015
study compared the capital expenditure of distribution networks in
NSW, Queensland and Tasmania to the average capital expenditure
of distribution networks in Victoria and South Australia. That report
estimated that the RABs of distributors in NSW, Queensland and
Tasmania would have been $14.7 billion lower by 2013 had they spent
in line with Victorian and South Australian distributors.48 Our report
estimates the figure is $16.2 billion by 2016-17 for these networks.49

But two networks in Victoria and one network in NSW appear to
have been under-valued initially. AusNet and Powercor in Victoria
had their RABs artificially deflated by 21 per cent and 13 per
cent respectively in 1995.a In NSW, Essential Energy’s RAB was
artificially deflated by 1 per cent in 1998.b These deflations (and
the inflation of the RABs of the other three Victorian distribution
networks) were done to maintain parity of network tariffs between
urban and regional areas. Our analysis uses the original unadjusted valuations, to correct for any impact artificial inflations and
deflations might have had.

Excessive growth is a problem for NSW, Queensland and Tasmania

a.
b.

Victorian Government (1995, p. 79).
IPART (1999, pp. 68–69).

Most over-investment occurred in NSW and Queensland networks. On
a per customer basis though, excessive growth in Tasmania was also
large enough to substantially increase the price of electricity.
If reducing RABs was easy, then it would be worth taking action even
where only a small amount of over-investment was found. But as the

following chapters will explain, it is not a simple process and there are
costs as well as benefits for consumers. We propose a way forward that
aims to maximise the net benefit to consumers.

46. Three networks in NSW were publicly-owned at the time but have recently been
privatised. TransGrid, Ausgrid and Endeavour were wholly or majority privatised in
2015, 2016 and 2017 respectively.
47. CME (2015).
48. Ibid.
49. A simple conversion of the 2013 value to June 2017 dollars gives an estimate of
$15.95 billion, very close to our estimate of $16.21 billion.

The focus of the remaining chapters is therefore on networks in
NSW, Queensland and Tasmania, where most of the over-investment
occurred, and where taking action would substantially improve affordability. The next chapter identifies where responsibility lies for
over-investment, and then Chapter 5 details what to do about it.
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4

State governments should take responsibility for fixing this

Before considering what should be done about the excessive investment in power networks, it is important to identify where the fault lies.
Network businesses made the investments, but these investments
were also approved by the regulator, and were often in response to
requirements set by state governments.
Given that nearly all excessive growth occurred in NSW and Queensland, where state governments set excessive requirements, and were
also the owners of the network businesses, we find that fault lies
predominantly with successive state governments.
4.1

State governments introduced excessive reliability
standards

In the mid-2000s, state governments in NSW and Queensland,
concerned about potential under-investment in distribution networks,
imposed reliability standards on these networks.50 The standards
required network businesses to make significant additional capital
investments in the following years (Figure 4.1).
The standards were inefficient and not in the long-term interests of
consumers.51 In particular, reliability standards that specified inputs
rather than outcomes, left network businesses with very little flexibility
to manage stranding risk through non-network solutions. The reliability
50. For example, Frank Sartor (Minister for Energy in the NSW Government at the
time) stated: ‘In 2004, I became concerned that because of under-investment in
the electricity distribution system in previous years, the reliability of the system
was falling. I was receiving significant anecdotal evidence of increasingly frequent
outages in some distribution lines. . . The Department of Energy recommended
a reversion to the “N-1” rule for substations . . . Given its important status as an
international financial centre, in the Sydney CBD the higher N-2 standard would be
used.’ Sartor (2011).
51. Productivity Commission (2013).
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Figure 4.1: Significant capital expenditure followed the introduction of
reliability standards
Average annual capex per customer, 2017$
$1,500
Prescriptive reliability
No change to reliability
standards introduced
standards
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Notes: The period pre-reliability standards is 2000-01 to 2004-05, the period
post-reliability standards is 2006-07 to 2012-13. ESS = Essential, AGD = Ausgrid,
END = Endeavour, ENX = Energex, ERG = Ergon, ACT = ActewAGL, SA = SA
Power Networks, JEN = Jemena, CIT = Citipower, PCR = Powercor, AND = AusNet
distribution, and UED = United Energy.
Source: Grattan analysis of distribution network determinations (AER (2018a)).
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standards in NSW and Queensland specified the level of redundancy
required in the network. For example, an N-1 standard required that the
network have sufficient redundancy to avoid power supply interruptions
if any one element in the system failed.
These types of standards require network businesses to build and
maintain redundancy to protect against even the most unlikely events.
As a result, meeting these standards required significant capital
expenditure.52 The Productivity Commission’s 2013 inquiry into electricity networks found the reliability standards introduced by the NSW
Government in 2005 to be ‘one of the main drivers of increases in
capital expenditure by NSW distribution businesses and in customer
bills’.53
Other networks in Australia and around the world rely more on
output-based performance standards and allow for the probability of
a failure actually occurring.54 In 2013, the AEMC developed national
frameworks for distribution and transmission reliability standards, but
it is up to jurisdictions whether they use them. In a previous Grattan
Institute report we recommended that governments relinquish control
over reliability standards and transfer responsibility for setting them to
the AEMC and the AER.55 Unfortunately this has not happened yet.
In Tasmania, reliability standards were introduced in 2008, but these
standards were less prescriptive and used output-based performance measures. Other factors were more important in driving
over-investment in Tasmania (see Box 4).

52.
53.
54.
55.

Box 4: The Tasmanian story
The reasons for excessive growth in Tasmania were different from
those in NSW and Queensland, but responsibility still lies with the
state government. Most of the excessive growth occurred in the
transmission network and looks to be a result of overestimating
demand and either overbuilding or prematurely replacing assets.
Tasmania’s Hydro-Electric Commission was disaggregated in
1998 and transmission was established as a separate, publiclyowned business. Substantial capital investments followed to upgrade the network. By 2006, a major asset replacement program
had been running for a decade to ‘replace ageing assets that were
in poor condition and improve the reliability of the system’.a
Yet 75 per cent of Tasmania’s excess growth has occurred since
2006. The average residual life of Tasmania’s transmission assets
was already well above the NEM average at 31 years in 2006, and
had increased further to 36 years by 2016.b Maximum demand
was also growing at this time, but peaked in 2008. Tasmania’s
networks may have overbuilt because they expected maximum
demand to keep growing.
The Tasmanian Government should take responsibility for historic
over-investment because it owned the businesses that made
these investment decisions.
a.
b.

Pierce et al. (2012, pp. 169–170).
Grattan analysis of AER (2018c).

Hesmondhalgh et al. (2012).
Productivity Commission (2013, p. 555).
Hesmondhalgh et al. (2012) and Productivity Commission (2013), Appendix F.
Wood et al. (2012).
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4.2

Regulators may have been too generous

Regulators share some of the blame. Regulators approved large capex
budgets for all networks between 2005 and 2014, but especially for
networks in NSW and Queensland. Even when networks overspent
these allowances, the regulatory model did not allow for ex-post
scrutiny of expenditure, so over-investment was rolled directly into
RABs.
Before 2006, regulators could ‘optimise’ (reset) the RAB. But this power
was removed because of concern at the time that network businesses
would under-invest in infrastructure.56 The very high levels of capex that
followed indicate that, while removal of ‘RAB optimisation’ did its job,
the regulatory framework lost an important tool for ensuring efficient
network expenditure.

Figure 4.2: In the past two determinations, networks overspent then
underspent their regulatory allowances
Overspend and underspend by state, $ billions, 2017$
4

2

0
QLD NSW VIC

Networks substantially exceeded their regulatory allowances for a
period in the late-2000s, but this was followed by an equal period of
underspending allowances (Figure 4.2). Changes to the regulatory
model in 2013 and 2014 may have driven the switch.57
The patterns of overspending allowances and then underspending
them suggest that network businesses are responsive to incentives.
But it has taken too long to get the regulatory framework and incentives
right. Economic benchmarking is another important tool introduced in
recent years, but again, in the time taken to implement it, extraordinary
capital expenditure was allowed.

SA

ACT

-2

-4
Determination period 1

Determination period 2

Notes: Distribution businesses only. Determination period 1 = 2004-05/2005-06 to
2008-09/2009-10. Determination period 2 = 2009-10/2010-11 to 2013-14/2014-15.
Tasmania not included because its determination period was longer and did not align
with other states.
Source: Grattan analysis of network determinations (AER (2018a)).

Regulators have reeled in capex allowances in the current determinations (which will be in place until 2019-20). But it is too early to tell if
changes to the regulatory model are sufficient – it will take at least a
56. AEMC (2006); Simshauser (2017); and Price (2018).
57. AER (2014), AER (2013) and AEMC (2012). Most of the underspending in the
second period occurred in the final year, when new capex efficiency incentives
were in place.
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full determination period to understand their impact on the efficiency of
capital expenditure.
4.3

Businesses got their forecasts wrong and overspent
allowances

The regulator does not impose expenditure on a network business.
Rather, the business proposes the level of expenditure. The regulator
makes its draft and final decisions in response to businesses’ proposals
and further input from businesses and other stakeholders through the
determination process. Expenditure allowances are based largely on
information provided by the network business itself.
Network businesses propose expenditure based on their own plans and
two types of external factors. First, regulatory decisions or legislative
change can require additional capital expenditure that is outside
a network business’s control. Second, new connections, higher
demand and related reinforcement also drive capex, so if demand
is much higher than expected, as a result of economic growth and
macro-economic conditions, then network businesses may need to
exceed their allowances.58

Figure 4.3: Reliability standards caused some of the overspend of
regulatory allowances in the late-2000s
Capex overspend by NSW distribution networks from 2005-06 to 2008-09,
2017$
Extra capex allowed to
Remaining overspend
meet reliability standards
Ausgrid

36%

Essential

37%

Endeavour

79%

0.0

Some overspending by networks in NSW and Queensland in the
late-2000s can be directly traced to the first of these external factors.
In 2005, NSW businesses applied for additional expenditure (both
opex and capex) to meet new reliability standards.59 Additional capex
was approved and formed a substantial portion of the spending that
exceeded regulatory allowances at the time (see Figure 4.3).

0.5
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1.5
$ billions
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Source: Grattan analysis of network determinations (AER (2018a)) and IPART (2006).

The second external factor did not apply though – demand growth was
actually lower than expected. Excessive expenditure associated with
58. Parsons Brinckerhoff (2012).
59. The 2004 determinations had already been agreed before the standards were
introduced.
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changing demand was largely the fault of network businesses’ own
demand forecasts. Consumer groups and the AER did not have the
resources to effectively dispute these forecasts. Some businesses
appear to have adapted their capital expenditure programs as demand
expectations changed, but others did not (see Figure 2.6 on page 19).
Changing demand may have been a particular problem for networks
in Tasmania, as maximum demand grew to a peak in 2008 and has
fallen back since.60 But even with demand at 2008 levels, there is
excessive growth in Tasmanian networks; it appears Tasmanian
networks overbuilt for demand that never came.
There are several other possible explanations for excessive capital
expenditure that lie within a network business’s control: the business’s
asset management capabilities, their forecasting and planning, and
their incentives to over-invest (or not) under the regulatory framework,
for example.61
Given networks in NSW, Queensland and Tasmania were state-owned
through the period of over-investment (2005-2014), it appears that
successive governments in these states played a large role in driving
excessive growth – through both the imposition of excessive reliability
standards (in NSW and Queensland) and their ownership of the
businesses.
4.4

How much past investment should the consumer pay for?

None of the main factors driving excessive growth reflect consumer
preferences or fault, yet the consumer pays. Consumers should not be

60. Maximum demand in Tasmania peaked in 2008, at about 18 per cent above 2001
levels. More recently it has been about 10 per cent above 2001 levels. Across the
NEM, maximum demand on average grew by 30 per cent over this period.
61. Parsons Brinckerhoff (2012).
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paying for investments that are neither used nor useful.62 A competitive
market would not allow full recovery of under-utilised assets.
Exactly how much network growth consumers should pay for depends
on how much network services have improved and how much value
consumers place on these improvements. It is fair that consumers pay
for network growth that reflects their use of the network.63 For example,
peak demand drives investment and reflects consumer preferences for
energy at specific times.
Consumers should also pay for fundamental improvements in reliability
if those improvements are in their long-term interests and if additional
capacity is actually required to deliver them (above capacity for demand).
Reliability improved in some networks and not in others. The improvements that were achieved came at significant cost.64 Arguably, state
governments were responding to consumer concern by setting more
prescriptive reliability standards in the mid-2000s, so consumers may
have wanted greater reliability. Yet the standards did not factor-in
consumers’ preferences and willingness to pay.65 The consumer
response since indicates consumers do not value the improvements
at the cost imposed.66

62. Hempling (2015).
63. Although consumers also need cost-reflective prices to understand how usage
at specific times drives cost, and to encourage them to adapt their use. This is
discussed further in Chapter 6.
64. Productivity Commission (2013, p. 549); and AER (2017d).
65. Productivity Commission (2013).
66. e.g. Derum (2014) and EUAA (2017). EUAA (2017) states ‘reliability has improved
but consumers have had little input into a process around whether or not they are
prepared to pay for that reliability; networks seem more interested in their own
estimates of the value of customer reliability to justify additional capex than in
actually asking consumers how much we value reliability’.
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The main improvements were in the two distribution networks in
Queensland (Ergon and Energex) and the regional network in NSW
(Essential, see Figure 4.4 on the next page).67 But it is still not clear
that these improvements were worth the cost (Figure 4.5 on the
following page). In other distribution networks, consumers are paying
more today for no noticeable improvement at all.
In 2014 AEMO estimated that customers, on average, place a value
of $34 per kilowatt hour on reliability.68 Assuming consumers wanted
reliability improvements, and given the average improvement in NSW
and Queensland was 45 minutes in 2016 compared to 2006,69 this
equates to a collective value to customers of about $370 million per
annum.70 Yet NSW and Queensland customers today are paying
more than $1.3 billion per annum for excessive growth in distribution
networks.

Reliability improvements were clearly not worth the cost for most
customers and do not justify a $20 billion increase in the RAB. Whether
they justify any of the over-investment depends on whether reliability
improvements were ultimately in the long-term interest of consumers
and what represents ‘value for money’. Given this was not taken into
account at the time, there is a judgment to be made here. Our view is
that it is not clear that the improvements in reliability on balance were
in the consumer interest, so we do not discount our estimate of excess
growth for improvements in reliability.72
The next chapter details what should happen next.

Estimates of the value customers place on reliability are tricky because
different customers value reliability very differently – typically commercial customers value it much more highly than do households. The
value mentioned above reflects a weighted average across different
customer segments – it is higher than most customers would be willing
to pay.71
67. Reliability improvements are the difference in the System Average Interruption
Duration Index (SAIDI), which is measured in minutes per customer, in 2016
compared to 2006 (AER (2017a)).
68. AEMO (2014).
69. Weighted average of SAIDI improvements between 2006 and 2016 across the five
distribution networks.
70. An improvement of 45 minutes equates to an additional 10,935 MWh of energy
delivered in 2016 (total energy supplied in NSW and Queensland in 2016-17
was 128,000,000 MWh, or 243 MWh per minute, multiplied by the 45-minute
improvement gives 10,935 MWh). 10,935 MWh multiplied by $34,000 per MWh,
gives $372 million per annum.
71. The value to residential customers was estimated at $26 per kilowatt hour, AEMO
(2014).
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72. This is discussed further in the Technical Supplement to this report. And our
recommendations allow for governments to make a different choice.
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Figure 4.4: Reliability has improved in Queensland and regional NSW but
not much in other networks
Unplanned outages per customer, in minutes (LHS) and frequency (RHS)
400
4
2006 – 2016

300

3

Figure 4.5: Reliability improvements came at a big cost
Cost of excessive growth per customer per annum
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Notes: The left axis and solid lines illustrate change in the System Average Interruption
Duration Index (SAIDI), which is measured in minutes per customer. The right axis and
dashed lines illustrate change in the System Average Interruption Frequency Index
(SAIFI), which is measured in outages per customer.
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Notes: Reliability improvement is the change in System Average Interruption Duration
Index (SAIDI) between 2006 and 2016. The cost is estimated based on the revenue
reduction for each network had excessive growth not occurred.
Source: Grattan analysis of AER (ibid.) and AER (2018d).

Source: Grattan analysis of AER (2017a).
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5

How to fix the historic over-investment

Households and businesses are currently paying too much for the
electricity network in NSW, Queensland and Tasmania. Because
of a legacy of over-investment – mostly driven by poor government
decisions – electricity consumers are paying more than an efficient cost
of providing grid-based services. Removing this excess growth from
the RAB would reduce consumers’ bills and would better reflect the
economic value of the assets.
State governments, through both the imposition of reliability standards
and their ownership of the businesses, have driven over-investment in
network assets and should bear the cost of any asset write-down. If
these businesses operated in a competitive environment, rather than as
regulated monopolies, they would have already considered asset writedowns. The state governments of NSW, Queensland and Tasmania
should write down their fully publicly-owned businesses’ RABs by up to
$3.3 billion, $7.3 billion and $750 million respectively.
In addition, the NSW Government should give a rebate to consumers
on other NSW networks that were recently partly or fully privatised.
Reducing the RABs of these businesses would be complex and may
prove practically and politically impossible. Arguably, NSW taxpayers
have already received compensation for the historic over-investment
through the privatisation payments. Instead, the NSW Government
should use up to $7.9 billion of the income gained from sale of the
businesses to subsidise electricity for customers on these networks.
5.1

Doing nothing has consequences

The impact of excessive network growth in NSW, Queensland and
Tasmania has fallen on electricity consumers. Over-investment has
resulted in bill increases of between $120 and $380 a year (see
Figure 5.1).
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Figure 5.1: Households and businesses in NSW, Queensland and
Tasmania are paying a lot more because of over-investment in the grid
Average impact per electricity customer per year of excessive growth
Distribution

Transmission

NSW - Essential
NSW - Ausgrid
QLD - Ergon
QLD - Energex
TAS
NSW - Endeavour
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Notes: The average customer impact is estimated based on the combined revenue
reductions for distribution and transmission in each region had the excessive growth
not occurred, divided by the total number of customers (residential and business).
Under current tariff structures there would be greater savings for high-use customers
(such as industrial consumers) than for low-use residential consumers, particularly for
the transmission component. An adjustment is made to the transmission component
for Tasmania because a few large industrial consumers represent 60 per cent of total
demand (OTTER (2016)), so would benefit from most of the savings. The chart shows
only the 40 per cent of transmission savings expected to flow through to households
and small businesses in Tasmania. Tasmania stands out as the only place where most
of the excessive growth occurred in transmission rather than distribution (at least in
part because Tasmania draws the line between distribution and transmission differently
to other states).
Source: Grattan analysis of AER (2018d).
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The historic over-investment in networks in NSW, Queensland and
Tasmania is a major contributor to current affordability problems in
these states. But there are now also broader consequences of network
over-investment. Consumers have genuine alternatives to grid-based
electricity – and the elevated cost of grid-based electricity increases
people’s incentive to look elsewhere for their electricity.
In some cases, alternative energy sources such as solar panels may
be the most efficient solution, but in many cases it could be quite
inefficient. The problem is that the efficient cost of providing grid-based
electricity in NSW, Queensland and Tasmania is less than consumers
are currently paying. As a result, the incentive to switch to generation
in the form of solar, batteries and diesel is higher than it should be. An
alternative energy solution may be cheaper for the individual consumer
even if it increases the total system cost.
Adoption of these technologies will result in reduced consumption from
the grid. But total grid costs remain the same. So when consumption
falls, network businesses increase their prices to recover their allowed
revenue.73 And when prices increase, the incentive for consumers to
go elsewhere increases again, and so grid consumption falls further.
This is known as the electricity ‘death spiral’.74 Consumers who remain
reliant on grid-based electricity face higher and higher prices, while
network businesses struggle to recover their costs.
A do-nothing approach entrenches the inefficiencies and inequities
currently in the system. Moving to more cost-reflective tariffs – such
as a demand tariff where the size of the bill is influenced more by

73. Under the current regulatory framework, all network businesses face what is
known as a revenue cap. The regulator sets the amount of revenue they are
allowed to collect over the five-year determination period, and the network
businesses set their prices to recover this revenue.
74. Simshauser and Nelson (2012).
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the timing of electricity use than a consumer’s total consumption75 –
would provide a better price signal to help consumers use grid-based
electricity more efficiently and to determine whether defecting from
the grid would be a more efficient outcome. But regardless of the
tariff structure, until the historical over-investment is paid off, network
charges will still be higher than they should be.
5.2

The recommended approach

Policy makers have known for years about the historic over-investment
by network businesses, particularly those in NSW and Queensland.
They should finally address it once and for all.
The over-investment of the past decade has occurred almost entirely
within jurisdictions that have (or had) publicly-owned network assets:
NSW, Queensland and Tasmania. Poor decisions by governments, in
the form of overzealous reliability standards, and poor decisions by
these businesses, in the form of excessive capital spending in such a
short time, have together produced much higher electricity prices for
consumers in these states today.
In developing a recommendation to address this historic overinvestment, we have adopted three key principles:
• Causer pays – those responsible for the historic over-investment
should bear the cost;
• No regulatory risk – actions should have a negligible effect on the
calculation of future rates of return and, therefore, network costs
for all NEM consumers; and
75. Under a demand tariff, consumers pay according to the maximum amount of
electricity they use during peak times (e.g. 3-9pm weekdays). See Wood et al.
(2014).
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• No sovereign risk – actions should not penalise investors who
have invested in good faith under the current framework.

Under the principle of ‘causer pays’, the state governments of NSW,
Queensland and Tasmania should be responsible for bearing the cost
of RAB revaluations. Ultimately this shifts the costs from electricity
consumers to taxpayers. State governments can ensure that the costs
of a revaluation are distributed more equitably through their tax and
expenditure programs, rather than through consumer bills.
Exactly how much RABs should be revalued by depends on current
utilisation of assets and expected future demand for electricity. It is
also as much a political decision as an empirical one. Governments
have been responsible for historic over-investment and therefore higher
consumer bills. The extent to which they wish that burden to be borne
by taxpayers rather than electricity consumers will depend on the extent
to which they want to reduce customers’ bills and realign price signals
to better reflect the economic value of the assets.
When determining the amount of RAB revaluation, governments should
make clear whether they believe:
• Some of the under-utilised assets will be fully-utilised in future,
because of increasing demand (in which case governments may
choose to let a portion of over-investment remain in the RAB, to be
paid off through consumers’ bills).76
• Reliability improvements delivered by additional capital expenditure have provided value for money to consumers (in which
case governments should use the ‘value of customer reliability’

76. For example, if the Tasmanian Government believes the peak demand levels of
2008 will return then this would reduce the estimate of excess growth in Tasmania
by $150 million (from $750 million to $600 million).

Grattan Institute 2018

measure the AER will calculate for the next round of network
determinations).77
• Transmission assets have delivered lower costs in wholesale
markets (for example, the interconnector between NSW and
Queensland which was funded on each side of the border by the
transmission network).78

5.2.1

Fully state-owned businesses

Where the state government owns the network business, the government should legislate a write-down of the RAB. It is important
that the decision to write-down assets is made by the owner of the
business – the state government – and not the AER. If the AER were
to implement a RAB revaluation, this would introduce regulatory risk,
which could prove costly for consumers. A government owner deciding
to reduce the value of its business would introduce no regulatory
risk and little or no sovereign risk: there would be no change to the
regulatory framework and no explicit increase in risk for investors in
privately-owned network businesses.79
We recommend that the Queensland Government should write
down:
• between $1.7 billion and $3.9 billion off the RAB of the Energex
distribution business;80
77. Frydenberg (2017), and see Technical Supplement.
78. The impact of transmission developments on wholesale market outcomes was
beyond the scope of our analysis.
79. The willingness of government to intervene will not directly affect private investors.
But it may have an impact on investor confidence, because any government
intervention in the electricity market is liable to make investors more nervous about
the potential for future, more drastic intervention. This in turn could result in slight
increases in the cost of debt and equity for businesses.
80. The upper bound represents our estimate of Energex’s excessive growth since
2003-04. The lower bound allows for some capital under-investment prior to
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• up to $2.4 billion off the RAB of the Ergon Energy distribution
business; and
• up to $890 million off the RAB of the Powerlink transmission
business.

The NSW Government should write down:
• up to $3.3 billion off the RAB of the publicly-owned distribution
business, Essential Energy.

And the Tasmanian Government should write down:
• up to $520 million off the RAB of TasNetworks’ transmission
business; and
• up to $240 million off the RAB of TasNetworks’ distribution business.

Reducing the value of these assets will reduce bills for consumers at
the expense of future revenue for state governments. If governments
consider a large write-down of assets too politically difficult, a rebate to
consumers that depreciates over time (as the assets do) would have
the same effect. But as a direct expense, it would be vulnerable to
political intervention and the changing priorities of governments over
time.
Following the write-downs, state governments should privatise the
businesses. Evidence over the past decade shows that publicly-owned
network businesses have not been as efficient as privately-owned
businesses, increasing costs for consumers. Income received through
privatisation would also provide short-term relief from the cost of
foregoing future revenue.
2003-04, based on data provided by Energex. See Technical Supplement for more
detail.
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5.2.2

Partially or fully privatised businesses

We estimate that the RABs of the three partially and fully privatised
businesses in NSW (Ausgrid, Endeavour and TransGrid) are overvalued by up to $5.4 billion, $850 million and $1.6 billion respectively.
An asset write-down before privatisation would have been the best
way to deal with over-valued assets. In 2015, a Senate Inquiry recommended that any state government looking to sell its electricity
distribution business should investigate whether ‘the regulatory asset
base should be written down prior to privatisation’.81 This followed calls
by consumer group, the Public Interest Advocacy Centre, to do the
same.82
But the NSW Government failed to heed expert advice and sold its
transmission business, TransGrid, and 51 per cent of its distribution
businesses, Ausgrid and Endeavour, with the RAB valuations untouched.83 The Government gained significant short-term benefit from
doing so: Endeavour sold for 1.69 times the value of its RAB, TransGrid
1.67 times and Ausgrid 1.41 times.84
But the problem of over-valued power networks remains. The NSW
Government now has three options:
1. ‘Purchase’ the over-valued assets from the privatised company
Under this option the NSW Government would agree to pay
the business in exchange for reducing the RAB. But even if a
suitable agreement is reached, there would be no guarantee
without legislation, and legislation would create sovereign risk:
81.
82.
83.
84.

Commonwealth of Australia (2015).
Derum (2014).
Macdonald-Smith et al. (2017).
Morgans Research (2017).
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effectively a state government would be writing down the value of a
privately-owned business. Nor is it obvious that businesses would
agree. The company may not welcome having the value of its
business cut – even when compensated. The company may also
need to unwind complex financial arrangements in paying back
debt and equity, which could be costly. If the NSW Government
wants to improve energy affordability and realign price signals for
consumers on these networks, there are cheaper ways of doing
so.

accepts the higher electricity costs and misaligned price incentives
that flow from historic over-investment to consumers.
There are significant risks associated with adjusting private businesses’
RABs. We recommend that the NSW Government does not seek to
devalue the RABs of the partially or wholly privately-owned network
businesses. Instead, it should give electricity consumers a rebate to
rectify price distortions caused by historic over-investment.
5.2.3

2. Introduce an electricity rebate up to the cost of the overvalued assets
The NSW Government could use some of the sale proceeds
from privatisation to provide an electricity rebate to consumers.
The rebate should be calculated to compensate consumers for
the over-valued assets, depreciating over time, as the assets do.
Network businesses would still receive revenue under the current
model to cover the costs of the network assets, but consumers
would pay a price that reflects the efficient value of the grid
services, with the sale proceeds funding the difference.

Make a decision and draw a line

The governments of NSW, Queensland and Tasmania have a real
opportunity to improve energy affordability in their states and to realign
price signals for consumers. Implementing our recommendations would
rectify mistakes of the past and ensure a more efficient grid in future.

3. Do nothing and accept the consequences
If the NSW Government believes the sale proceeds are better
spent on other public services, then it may choose to do nothing
(arguably, consumers are compensated through these other
services). In fact, the funds have already been allocated to other
infrastructure projects, suggesting this is the NSW Government’s
preferred approach.85 This is ultimately a political decision balancing energy affordability and efficient grid incentives against
other public goods and services. However, a do-nothing approach
85. Infrastructure NSW (2017).
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6

How to prevent this happening again

A revaluation of the RAB will mean customers’ bills in NSW, Queensland and Tasmania more accurately reflect the efficient cost of providing grid-based electricity. But reforms are also needed to prevent
excessive building of assets in the future.
First, governments should accelerate the introduction of cost-reflective
tariffs, a widely-supported reform that has stalled in recent years.
Second, governments should deal with future stranding risk, given the
genuine risk that some network infrastructure will not be fully utilised or
may no longer be needed as new technologies emerge. Regulation is
needed to explicitly allocate responsibility for paying for future stranded
assets. Currently, stranding risk falls largely on consumers; in future, it
should fall on consumers and network businesses.
Third, some communities may move off-grid in coming years. A
package of reforms will be needed to protect consumers and enable
new models for delivering electricity services. The Grattan Institute will
consider these imminent issues in future work.

6.1

Tariff reform

If the price of using electricity in peak periods is higher than at other
times, many consumers will reduce their consumption at these times,
or install batteries. Reducing demand for grid-based electricity in peak
periods reduces pressure on the network. Providing such price signals
to consumers has long been recognised as an important mechanism
to reduce the need for capital expenditure on networks. It would also
ensure that consumers who increase strain on the network pay their fair
share.
Grattan Institute 2018

A review as far back as 2002 called for cost-reflective pricing to minimise network costs.86 A 2014 Grattan Institute report, Fair pricing for
power, recommended that existing network tariffs be replaced with
tariffs that more closely reflect the costs incurred by networks to reliably
meet peak demand.87 Three further Grattan reports have called for the
accelerated delivery of these cost-reflective tariffs.88
But progress has been slow. In Victoria, smart meters have been rolled
out since that 2002 review, and flexible pricing was introduced in 2013.
Both are important initial steps. But the Minister for Energy chose to
make the new tariffs opt-in rather than opt-out.89 This put the brakes on
tariff reform – only 13 per cent of residential customers are on a tariff
that accounts for time of use.90
Nationally, new requirements for distribution businesses to develop
cost-reflective pricing were introduced in 2014,91 and new tariffs
became available across the NEM in early 2017. Again, these are
important first steps. But outside Victoria, customers need to choose
a retail package with both a smart meter and a demand tariff to get
cost-reflective prices.
Tariff reform is taking too long, and costing consumers in the meantime.
Cost-reflective tariffs should be opt-out, not opt-in, and the COAG
Energy Council should reconsider mandated roll-out of smart meters
beyond Victoria.
86.
87.
88.
89.
90.

Parer et al. (2002, p. 132).
Wood et al. (2014).
Wood et al. (2015a); Wood et al. (2015b); and Wood et al. (2017).
Wood (2016).
The figure is higher for small business customers, at 57 per cent, but there is still a
long way to go. CME (2017).
91. AEMC (2014).

38

Down to the wire: A sustainable electricity network for Australia

6.2

Future stranding risk

The transition to a more distributed electricity generation system raises
fresh issues for the regulation of networks. As the location and scale of
generation changes and old power stations close, who should pay for
the new network infrastructure that will be needed and old infrastructure
that is no longer used? If consumers choose to leave the grid, who
pays for the network they leave behind?
The regulatory framework will need to be able to deal with two types of
stranding risk:
1. Existing assets that become stranded – Existing assets have
been built under the existing regulatory compact, meaning the
network businesses have agreed to build the assets with the
expectation that they will be repaid over the lifetime of the assets.92
Under the current model, if these assets become stranded in
future, consumers will continue paying for them through their
network tariffs. Failure to deal with this stranding risk will create
further price distortions in future.
2. New assets that become stranded – Capital investments made
today may become stranded before they reach the end of their
lifetimes. Mass uptake of electric vehicles could mean that a larger
grid is needed in future. Conversely, the falling costs of batteries
and solar power could lead to more communities going off grid.
The regulatory framework needs to provide incentives for new
capital investment when appropriate, while ensuring consumers
do not carry all the stranding risk of new assets.
92. The National Electricity Rules state that, when considering the prudency and
efficiency of capex, the AER must consider ‘the need to provide a reasonable
opportunity for the relevant Distribution Network Service Provider to recover
the efficient costs of complying with all applicable regulatory obligations or
requirements associated with the provision of standard control services’, AEMC
(2018b), s6.2.2.
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Electricity consumers and network businesses should share the risks
that assets become stranded in the future.93 Business mistakes should
be exposed to losses but, as Chapter 4 illustrates, businesses are often
compelled to invest as a result of regulation or policy mistakes.94
The regulatory framework could be altered to explicitly allow for
writing-down stranded assets, but how the risk is split between consumers and businesses would need to be determined. For example,
once a decision is made that an asset bundle is stranded, businesses
could recover 50 per cent of the cost from customers and bear 50 per
cent of the cost themselves.
There are challenges with this approach. The AER would need to
conduct periodic, ex-post evaluations to value stranded assets and
reset the RAB.95 The precise value will be contentious, and made more
complex by uncertainty over future demand and technology adoption.96
And the rate of return to network businesses would need to reflect the
increased risk to investors.97 Consumers would therefore be paying a
share of the risk themselves, and some compensation to investors for
taking on more risk.
If stranded costs are large, a shared-risk arrangement may be better for
consumers because it provides a stronger incentive to businesses to
minimise their stranding risk and avoid over-building.

93. Simshauser (2017). Stranding is defined as having occurred as a result of a
‘terminal decline in demand’ for electricity from the grid.
94. Ibid.
95. As Simshauser (ibid.) notes, ‘the level of stranded assets is a case-by-case
proposition. Each episode needs to be independently valued, and thoughtfully
managed.’
96. Ibid.
97. Energy Networks Australia released a paper arguing that the increase in rate of
return would outweigh the decrease from writing down assets, leaving consumers
worse off (Crawford (2014)).
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Consumers could pay for their share through a rates-style tariff. This
approach would separate stranded costs from the existing base and
pay them off separately to the normal electricity bill.98 All households
with access to the grid would pay the rates-style tariff – whether or not
they choose to go off-grid in future.99

Under a weighted-average price cap, prices are set at a level which, if
electricity demand forecasts are correct, will ensure that the business
receives its pre-determined revenue. But if electricity consumption
is less (or more) than forecast, the business receives less (or more)
revenue than its pre-determined amount.100

If stranded costs are small though, the simplest way to deal with them
would be through accelerated depreciation – paying off the costs over a
short period (say five years). This would distort prices for consumers
for a few years, but if the cost is small then the distortion would be
small. And accelerated depreciation would resolve the issue quickly.

Over a five-year period, the risk of actual demand being less than
forecast demand rests with the business. The danger for consumers
is that businesses might under-invest in the network to minimise this
risk, potentially compromising reliability.

Price cap v revenue cap
One way to share stranding risk between consumers and networks
would be to change from a revenue cap to a price cap. All network
businesses are currently regulated under a revenue cap. The regulator agrees on the amount of revenue a business can collect over a
five-year period. Prices are then set to allow this revenue collection.
Under a volume-based tariff, where a network business’s revenue
is partially dependent on how much electricity is consumed, any fall
in electricity consumption compared to the forecast is offset by an
increase in prices.
A revenue cap provides certainty to businesses, allowing them to
invest without facing the risk that electricity consumption, and therefore
revenue, could fall. But in a world where more customers may leave
the grid, and where there is a risk of over-investing in the grid, revenue
caps may no longer be appropriate.
98. Separating over-investment from the electricity bill would mean electricity bills
better reflect the efficient cost of providing electricity. A rates-style tariff would
effectively act as a broad-based tax (Helm (2017, p. 59)).
99. The rationale here is that they were ‘on the grid’ at the time the investments were
made on behalf of all consumers, and they maintain a ‘right to reconnect’.
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Yet as networks face disruption from the take-up of solar power and
batteries, a price cap, together with more cost-reflective pricing, can
ensure that grid-based electricity remains efficient and competitive with
non-grid alternatives – and that those who need to use the network can
do so at a reasonable cost.
6.3

Preparing for a different kind of grid

Tariff reform and dealing with stranding risk would help prepare Australia’s electricity grid for the future. Policy makers should also consider
other reforms to help minimise network costs in future (see Box 5 on
the following page). And policy makers should prepare now for new,
emerging challenges.
As more consumers move off-grid, the role of network businesses and
their relationship with consumers may need to change. For example,
some remote communities now on the grid could be more efficiently
supplied by batteries and solar power (along with some back-up diesel
generation), instead of paying for the poles and wires that connect them
to the broader network.101 These communities could use the existing
100. Productivity Commission (2013, p. 199).
101. Wood et al. (2015a).
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distribution network to transport electricity around their community,
while disconnecting from the rest of the grid.
It seems simple, but such a scenario contains a range of unresolved
issues. For example, should network businesses provide off-grid
services? They have the information on where it would be economically
efficient for communities to go off-grid, but are currently prevented from
operating generation (although they can contract with a third party).
Integrated network businesses in Western Australia are making the
biggest strides in this area.102
But allowing network businesses to extend their monopoly to off-grid
services could mean that customers pay more than they should.
Competition can help drive down costs and make sure consumers get
the best deal. However, as yet there is no model for providing off-grid
solutions.
What is the process for identifying an appropriate off-grid community?
Should the community buy or lease from the network the existing
infrastructure used to transport electricity around the community, or
should the network continue to be paid for providing services? It may
be less costly to provide electricity to some communities via distributed
generation, but will those communities actually pay less if they go
off-grid? Currently, remote communities are cross-subsidised by urban
consumers. Going off-grid would end this cross-subsidy, and could
mean prices go up in those communities.
Network businesses currently have an obligation to provide electricity
to consumers. But who holds that obligation if the network business
no longer services that community? And what role does the individual
have in deciding whether their community goes off grid? If a single
household wants to remain connected to the grid, can it? Can that
household prevent the entire community going off-grid?

Box 5: Minimising future network costs
The current round of determinations indicates that, at least in the
short-term, capital allowances are at more sustainable levels. But
there remains a risk that higher spending will be required and/or
allowed in future determinations. Policy makers need to look at the
following issues to help keep future network costs down:
• Regulatory processes – the current ‘propose and respond’
process for determining a network business’s revenue has
not delivered for consumers, producing excessive revenue
and profits. Consumers should be given a bigger say in their
network’s plans, and network revenue and profits should be
reeled in.
• Totex – the existing capex/opex split in revenue determinations is rigid and may create a bias towards capex
solutions. A total expenditure (totex) model would encourage
businesses to choose the most efficient solution (capex or
opex).a
• Reliability standards – governments should relinquish control
over reliability standards. To avoid political interference, the
AEMC and AER should set these standards.b
• Transmission developments – the 2017 Finkel Review flagged
the need for transmission developments to ensure Australia’s
grid can adapt to new energy sources in new locations. The
AEMC and AEMO should identify processes for ensuring
efficient building of transmission assets through the transition
period.c
a. AEMC (2018c).
b. Wood et al. (2012).
c. AEMO (2017); and AEMC (2017b).

102. Wood et al. (2015b).
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The AEMC has begun developing answers to these questions.103
The answers will be needed soon, because some communities are
starting to express a wish to go off-grid.104 Future Grattan Institute
work will look at reforms to protect consumers and allow new models
of delivering electricity services to flourish.
Dealing with legacy over-investment will ensure customers and network
businesses can look to the future from a stable and efficient platform.
Ignoring the problem of over-investment will entrench past failings and
hinder the development of Australia’s ‘future grid’.

103. AEMC (2017c).
104. Green (2015).
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