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	Key points

	The scale of network capacity expansion has varied by a wide margin between networks. While much of the recent increase in network capacity appears to be related to peak demand, it is not clear that increased investment was an efficient response.
Expanding capacity has been more costly in some states than others, in that larger expansions in the regulated asset base (RAB) have occurred for a given increase in network capacity. This is partly attributed to differences in replacement capital expenditure, which is an area of expenditure that should be investigated further.
Much of the recent increase in network revenues reflects the coincidence of increases in the weighted average cost of capital and increasing capital expenditure. This particularly applies to New South Wales.
Some network businesses may have benefited from being able to exceed regulatory allowances for capital expenditure in the previous regulatory period. Not only has this expenditure been rolled into the subsequent regulated asset base, but it has also influenced the regulator’s decisions about what is reasonable expenditure in future periods. It is possible that some of this overspend could have reasonably been reduced or deferred.
There are significant differences in the behaviour of network businesses and in the apparent efficiency between state and privately owned networks. Reliability standards are also likely to be a factor.

	

	


While the Commission has not undertaken elaborate benchmarking analysis, it found it useful to consider whether there is a prima facie case that significant inefficiency exists. That would shore up the basis for further benchmarking — and for it to play a greater role in future regulation. However, in light of the many qualifications emphasised in chapter 4, the results are indicative, and certainly would not constitute a reliable basis for any downward adjustment in revenue allowances in imminent regulatory determinations. In particular, this chapter has concentrated on partial indicators. None of the partial indicators would themselves provide definitive evidence of inefficiency, but collectively they may provide more robust evidence.
This chapter first outlines the prevailing evidence on network inefficiency, including some of the more contentious findings (section 6.1). Section 6.2 considers further evidence on various contested issues, such as the relative role of changes in the regulated weighted average cost of capital (WACC), (largely outside the control of individual businesses, save for the appeals mechanism), and increases in expenditure (which is largely controlled by the business). On the decisions made by network businesses, this chapter discusses various arguments including:
how decisions on physical augmentation have related to peak demand (section 6.3)
whether measures of the regulated asset base can be useful as indicators of efficiency, and how these relate to both growth capital expenditure (capex) and replacement capex (section 6.4)
the significance of overspending, given the incentives outlined in chapter 5 (section 6.5)
whether the state-owned networks operate differently from the privately-owned businesses (section 6.6).
6.1	Existing evidence and arguments
As discussed in chapter 2, the electricity supply chain as a whole has recorded negative productivity growth in recent years. Topp and Kulys (2012) note the negative growth phase in multi-factor productivity coincided with a trend of rising peak demand, as well as declining network capacity utilisation. As such, the increase in network capacity is likely to have been a factor in the recent fall in productivity. 
The expansion in network-related costs is confirmed by data that shows network revenue allowances have risen significantly in the current determination period (figure 6.1). This expansion is expected to have a significant effect on electricity prices — the Australian Energy Market Commission (AEMC 2011a) estimated that distribution charges will account for 42 per cent of the expected electricity price increases between 2011 and 2014, with transmission accounting for 7 per cent.
Figure 6.1	Approved network revenues have risena
Percentage rise in approved revenues from the previous to current regulatory period
	


a Current regulatory period revenues are forecasts in regulatory determinations amended by the AER for merits review decisions by the Australian Competition Tribunal. It should be noted that in contrast to the figures published by AER (2012q), CitiPower et al. (sub. DR90) calculate the increase in revenue as being 4 per cent for CitiPower and 12 per cent for Powercor (p. 24). This difference is likely due to methodological differences, as CitiPower/Powercor use actual revenues in their calculations as opposed to approved revenues.
Data source: AER (2012q).
Some studies suggest there is widespread inefficiency
The AER (2011a) questioned the efficiency of recent expenditure increases in its rule change proposal to the AEMC.
Recent increases in network charges have been driven in part by the need for increased investment to replace ageing assets and to meet increased peak demand, growing customer connections and higher reliability standards. Higher forecasts to cover expected increases in labour and materials costs have also contributed to increases in network prices. However, these drivers do not fully account for the level of observed increases. (p. 6)
There are legitimate reasons for some increases in capex from previous levels. However the sharp and significant step change in expenditure forecasts draws into question whether the current framework is meeting the [National Electricity Objective] in ‘promoting efficient investment’ or whether it is stimulating investment above efficient levels. (p. 8)
The AER cites as evidence the large and rapid increases in both forecast and actual expenditure. For instance, capex forecasts in the AER’s first round of distribution determinations were 64 per cent higher on average than the actual expenditure incurred in the previous period, while operating expenditure (opex) forecasts were 34 per cent higher. 
Several other commentators have also characterised recent network expenditure as inefficient, with network over-expenditure contributing significantly to price outcomes. For instance, Garnaut stated:
There have been large recent electricity price rises that are not related to a carbon price, and without changes in the regulatory arrangements this would continue. The increases are mainly because of large investments in the networks of poles and wires that distribute electricity, and the high rates of return on those investments that are recouped without risk from consumers. (2011a, pp. 149‑50)
Mountain and Littlechild (2010) and Mountain (2011) provided more extensive evidence on the degree of potential inefficiency by comparing selected Australian States and the United Kingdom. They found that:
revenue and expenditure allowances (on a per customer basis) were substantially higher in New South Wales and Queensland than in Victoria and South Australia, and increasingly so
state-owned networks (New South Wales and Queensland) were more costly in terms of their regulated asset base, revenue and expenditure per customer compared to private networks (Victoria and South Australia). This remained the case when they were split into urban and country networks
in comparisons with New South Wales and Victoria, the United Kingdom appeared to have much lower allowed revenues, expenditure and regulated asset base (RAB) per customer.
The estimated efficiency gaps were also particularly large (box 6.1). Mountain summarised the outcomes of the quantitative work:
Efficiency benchmarking using regressions shows that government owned distributors are, on average, half as efficient as the privately owned distributors. In other words, their total expenditure would need to halve to reach the level of efficiency of the privately owned distributors. … Furthermore, comparison with the performance of electricity distributors in Britain suggests that Australian distributors are lagging behind: distributor revenues per connection are twice as high in Victoria, three times in South Australia and four times as high in Queensland and New South Wales. (Mountain 2011, p. vi)
It is doubtful that these gaps genuinely reflect differences in the underlying productive efficiency of the businesses alone. This is because it is very likely that other factors, such as differences in the cost of capital, exchange rates, and some important environmental factors would also contribute — criticisms that are addressed in the next section. Nevertheless, even if the apparent inefficiency of the New South Wales businesses (as measured against a Victorian benchmark) were to be reduced significantly — by 75 per cent, for example — it would still amount to a high level of inefficiency.

	Box 6.1	Contentious findings

	Mountain and Littlechild (2010) compared partial productivity indicators of New South Wales, Victoria and Great Britain. The variables used included allowed revenue per customer; allowed capex and opex per customer; RAB per customer, and the WACC. The latest available exchange rate was used, which was 56 pence per dollar. They found that allowed annual revenue per customer in Victoria was about 61 per cent of the level in New South Wales in 2010. They also found that network revenue in New South Wales was around twice that of Great Britain in the year 2000, and would be nearly four times as much in 2014.
If New South Wales had assumed the same level of opex per customer as Great Britain in the third price control, the allowed revenue per customer in 2014 would have been 24 per cent lower. If it had used the same WACC as applied to Great Britain, the allowed revenue per customer for New South Wales would have been 21 per cent lower. The combination of capex and RAB accounts for the remaining 28 per cent difference.
In a report for the Energy Users Association of Australia, Mountain (2011) found that state owned distributors had 60 per cent more capex allowed per customer than privately owned distributors in 2002, and this was expected to rise to almost 300 per cent in 2014. The allowed revenues per customer in New South Wales and Queensland are expected to be of a comparable level in 2014, at roughly 1.5 times the level in South Australia, twice the level in Victoria and four times the level in Great Britain.
In a separate report for the Energy Users Association of Australia, Mountain (2012a) compared household electricity prices between Australia and various countries. In 2011-12, average household electricity prices in Australia were around $0.25 per kWh — this was 12 per cent higher than average prices in Japan, 33 per cent higher than the European Union average, 122 per cent higher than the United States average; and 194 per cent higher than Canadian average. However, Mountain also shows that the results are somewhat sensitive to the choice of exchange rates. Using 2007 exchange rates, Australia was on par with the European Union average, while still around 30 per cent higher than Japan. Under Purchasing Power Parity, Australia’s average price was below those of Japan and the European Union. Other estimates such as those of the Department of Resources, Energy and Tourism suggest that Australia’s household electricity prices were either below or marginally above the OECD average in 2011 (SSCEP 2012).

	

	

	


Other benchmarking studies of Australian network businesses, many of which were undertaken or commissioned by regulators, suggest that performance has varied significantly between businesses at various points in time (box 6.2).[footnoteRef:1] The degree to which some networks outperform other networks depends on which measures are used, indicating the importance of the choice of indicator. [1:  	These studies did not compare networks using the same parameters as Mountain and Littlechild (2010) or Mountain (2011), and so are not directly comparable. Nevertheless, they tended to find smaller gaps in the relative performance of the businesses than Mountain and Littlechild.] 

Has the case for inefficiency been made?
As Yarrow (2012) observed, opposing commentators in the industry often cite different forms of evidence, and so it is not surprising that some of the studies mentioned above have been strongly disputed. 
While Mountain and Littlechild did not draw direct conclusions on the differences in efficiency between distributors (Mountain, sub. DR49), Mountain (2011) goes further in concluding that state-owned distributors had undertaken ‘wasteful expenditure’ (p. 61).
Network businesses have acknowledged that both prices and expenditures have risen, although they have collectively argued that the increases are in response to peak demand, replacement of ageing infrastructure and changes to regulatory compliance. The Electricity Networks Association (ENA), for example, said:
The ENA contends that … the increases are efficient because the regulatory framework under the Rules accurately reflects a range of relevant changes including:
increases in the prevailing cost of capital due to the global financial crisis;
increases in the need to replace assets due to an increasingly significant proportion of asset stock reaching the end of its economic life;
changes to network planning standards; and
continuing increases in peak demand that outstrip growth in energy usage due, for example, to the increased penetration of air conditioning. (sub. 17, p. 7)
In particular, network businesses have questioned the conclusions of Mountain’s various studies. NERA, on behalf of the ENA (sub. 17, appendix B), examined the various Mountain studies, concluding that:
Our assessment of the analysis undertaken in Mountain strongly suggests that it provides an insufficient basis for such conclusions. Failure to consider the many legitimate reasons for variances in costs and a reliance on inappropriate comparisons has resulted in Mountain drawing unsubstantiated conclusions about the relative efficiency of DNSPs. (p. i)
NERA’s criticisms of Mountain’s studies were far-reaching. 

	[bookmark: OLE_LINK7]Box 6.2	Efficiency gaps identified by recent studies

	Several studies examined partial indicators of efficiency:
BRW (2004) undertook several comparisons between Energex and various other distributors for the Queensland Competition Authority. Indicators included reliability measures, and various expenditure ratios. Compared to the three most comparable firms, Energex had the lowest opex per circuit km, opex per customer and opex per GWh (with EnergyAustralia being 85–99 per cent higher than Energex in these measures). This helped to explain why Energex’s opex grew by around 63 per cent over the subsequent three years.
Meyrick (2005) undertook comparisons between Western Power and all other Australian distribution networks who remained unidentified. Meyrick used a number of partial productivity measures, although mainly reported rankings. Opex productivity indexes ranged from around 0.6 to 1.8, while capex productivity ranged from around 0.6 to 1.5. 
Wilson Cook (2009) made several partial productivity comparisons between Western Power and the distribution businesses in several other states. Comparisons were made of opex ratios, although the comparisons did not offer a consistent conclusion on the size of efficiency gaps between networks. Victoria had a similar level of opex per customer as South Australia, which was around one third less than Western Power, New South Wales/ACT, and Queensland. However, when comparing opex per circuit km, Victoria was close to on par with Queensland, and more than one third higher than South Australia.
The Independent Review Panel on Network Costs assessed the performance of Queensland distribution network expenditure against other Australian distributors (IRPNC 2012). Comparisons were made with regard to capex per customer and opex per customer, while controlling for customer density. Ergon tended to be a higher cost network in terms of operating and capital expenditure when compared with other networks with comparable customer densities. Comparisons of corporate overhead costs also showed the Queensland distributors to be ‘amongst the least efficient’ (p. 10). 
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	Box 6.2	(continued)

	Comprehensive indicators of efficiency have also been used with Australian networks:
London Economics (1999) compared New South Wales to other distribution networks using data envelopment analysis (DEA) and total factor productivity (TFP) methods. The comparisons were made to distribution networks in the United States, England, Wales and New Zealand. Based on adjusted DEA scores, it was estimated that New South Wales distribution networks would need to reduce their input use by between 13–41 per cent to meet the efficiency frontier.
Meyrick (2005) undertook multilateral TFP comparisons, where Western Power is ranked sixth out of thirteen, and is 6 per cent below the group average. 
ESC and PEG (2006) estimated Total Factor Productivity (TFP) trends for distribution networks in four Australian States. They estimated that from 1995 to 2003, TFP trends have grown at about 2.14 per cent per annum in Victoria, compared to about 1.8 per cent in Tasmania, 0.14 per cent in New South Wales and -0.03 per cent in South Australia.
IPART (2010) assessed the productivity of New South Wales state owned corporations including electricity network operators. Among distributors, it estimated a TFP decrease between 2001-02 and 2008-09 of between 17 and 24 per cent. Using an alternative model specification, it measured decreases of between 7 and 19 per cent.
The Independent Review Panel on Network Costs reported some results from confidential benchmarking exercises undertaken by the International Transmission Operations and Maintenance Study (ITOMS) (IRPNC 2012). The results showed that Powerlink compared favourably with other transmission operators in regard to a composite measure of line and substation maintenance, as well as overall service provision.
AMP Capital undertook a linear regression analysis using Australian private sector distribution networks (sub. DR55). The regulated asset base was regressed against customer numbers, network length and peak network demand. The resulting estimates were then used to forecast RAB values for both private and state-owned distribution networks within Australia, as well as distribution networks in the United Kingdom. They found that the actual RABs of New South Wales and Queensland distributors were 2.5 to 5 standard errors higher than the model forecasts.

	

	

	


Mountain’s Australian evidence
NERA raised several issues with Mountain’s 2011 study, (particularly the regression analysis), including that it:
used a model specification that ignored the fixed costs of networks (by setting a zero intercept in his regression model)
failed to report any specification tests
did not systematically consider the ratio of peak to average demand or the lumpy nature of investment 
did not control for all differences in the operating conditions between firms.
Of these points, the first two are correct, albeit it is not clear that much of a bias is associated with Mountain’s assumption about the intercept. Statistical tests could have been used to assess the statistical significance of the dependent variables and of the model as a whole, and to test for model misspecification.
The third point is true in terms of the regression analysis since Mountain did not include a measure or proxy for peak demand as a regressor. Whether its omission matters is an empirical issue.[footnoteRef:2] In any case, Mountain (2011 p. 35) did consider the role of peak demand when assessing the outcomes in Victoria (which was rated as the state with the most efficient businesses). He did not find peak demand as an important driver of the difference in investment levels between New South Wales and Victoria. [2:  	Mountain indicated that peak demand was collinear with the other explanators. In this instance, omission of the variable may bias the coefficients on the remaining explanators, but will not bias the in-sample prediction errors of the regression.] 

The fourth point is true, but inevitably so for any model based on a limited sample.[footnoteRef:3] Perhaps one of the most important concerns is the fact that, ideally, benchmarking analysis should take account of business’s need to replace assets close to the end of their lives. Instead, Mountain compared the (weighted average) remaining life of assets of distribution network businesses in Victoria and South Australia with businesses in New South Wales and Queensland (finding the latter longer). NERA’s concern is that what matters is the quantum of assets getting close to the point of expiry, not the weighted average age.[footnoteRef:4] NERA provides data comparing the distribution of asset lives for Ausgrid and SP AusNet, which suggests that Ausgrid would need a greater capex expansion rate given its asset vintage distribution. However, the expansion rate in New South Wales is not just moderately higher than Victoria. Mountain finds that the New South Wales distributors received four times more capex per customer to replace ageing assets than Victorian businesses. If nothing else, this is an issue warranting further investigation. [3:  	It is also not necessarily a damning finding. Any regression model will have omitted variables. If important causal variables are left out of the model, this leads to ‘omitted variable bias’. If, for example, there are several important variables omitted, then the inclusion of some (or one) of them may reduce the bias or simply change the magnitude or direction of the bias — the effect is not necessarily clear (Clarke 2005).]  [4:  	Mountain rightly points out that it is difficult for those outside network companies to accurately estimate the quantum of assets that is close to expiry (sub. DR49, p. 4). Detailed data on asset condition, age and expiry is not generally available, and moreover, asset lives may be extended to some degree.] 

The UK–Australia comparisons
In the case of the international comparisons of Australia with the UK, NERA correctly pointed out that both Mountain (2011) and Mountain and Littechild (2010) used market exchange rates, not purchasing power parity rates (for which there is more theoretical justification). It noted that peak demand was higher in Australia. Finally, it speculated that different accounting practices might also be present and that the asset replacement cycle might have been different between the two countries.
However, to assess some of these criticisms, the Commission adjusted for purchasing power parity rates (figure 6.2). It appears that the RAB per customer for every Australian distribution business (after controlling for customers per kilometre of lines) is higher than that for distribution businesses in the UK. It is also apparent that the dispersion in apparent inefficiency scores (measured against the best practice performer) is much greater in Australia than in the UK. Many of the higher relative inefficiency scores relate to state-owned corporations, though there may be other variables correlated to ownership that lead to this pattern. 
NERA is correct to point out the differences in peak demand between Australia and the UK as a potentially important driver of network costs, although they do not mention other factors that may lead to countervailing cost pressures, such as a greater degree of undergrounding in the UK. 
There are significant drawbacks in international comparisons (chapter 4) and, as such, Mountain’s results and figure 6.2 are best seen as providing an indicator to be weighed up against others, rather than as a robust measure of relative efficiency. 
[bookmark: OLE_LINK1]Figure 6.2	Australian versus UK asset bases per customera
	


a Note the importance of taking care when interpreting RABs, as discussed in section 6.4 of this chapter. Purchasing power parities have been used to convert currencies. SOC denotes a state-owned corporation.
Data source: Commission estimates.
Some participants questioned whether the studies should be given any weight in policy considerations (NSW DNSPs, sub. DR85, attachment B). However, it is not the case that Mountain’s results were technically incorrect — rather, there are limits to what may be concluded from them. In this sense, all empirical results have limitations, and further analysis is always desirable. The key concern is whether there are persuasive reasons why they are materially wrong. 
The case against Mountain’s results would be strong were an alternative, econometrically convincing model to find contrary results. The Commission is not aware of any such modelling exercise. In fact, more recent studies that have undertaken relatively simple benchmarking exercises have found results that were in the same direction as Mountain’s general findings, though with econometric caveats of their own (IRPNC 2012, AMP Capital sub. DR55).
While there are limitations to what may be concluded from Mountain’s evidence, the counter-evidence has not been so strong as to invalidate (or reverse) the basic thrust of his conclusions. If nothing else, his results provide reasonably suggestive evidence of a problem, while simultaneously being an advertisement for the difficulty of making specific policy-relevant conclusions based on high-level comparisons. In its recent draft determination for the AER’s Rule change proposal, the AEMC (2012a) reached much the same conclusion:
… no analysis has been provided which would challenge Mountain's conclusion that the average privately-owned DNSP [distribution network service provider] is more efficient than the average state-owned DNSP. (p. 97)
But more evidence is needed
Several commentators have highlighted the need for more detailed evidence of inefficiency (ENA, sub. 17, appendix A or B; Yarrow 2012). For example, Yarrow noted that:
… much more specificity in the identification of causal links is required, even to [begin] to pin down the elements of the wider system of relationships that might usefully be considered to be candidates for reform. 
… In relation to capital costs for example, it can be asked: if there is a tendency for networks to over-forecast, why do a number of utilities then tend to over-spend relative to such inflated forecasts?
… Is it that utilities simply take on too many projects, or that they over-engineer projects? Or is it that utilities undertake the wrong projects? Or then again, is it just that whatever they do, they do it at a higher cost than necessary? None of this is very clear. (pp. 10‑11)
The Commission has identified many data and model development problems (chapter 4 and 8), for which resolution would be the necessary precursor for more definitive benchmarking. However, there is some evidence — beyond that analysed by Mountain — that provides further information about the cost drivers behind recent network price increases.
6.2	The relative impacts of the WACC, capex and opex
As noted earlier, the network business does not determine the regulatory WACC (while of course trying to maximise it through the regulatory process). As a result, movements in the revenue allowances from changes in the WACC do not have direct relevance for efficiency, though they do potentially undermine the incentive regime (chapter 5). Accordingly, it is useful to separate the effects of the WACC from other influences, such as the levels of capex and opex.
In a report prepared for the ENA (sub. 17, appendix A), NERA undertook an extensive analysis of these drivers between the current and previous regulatory periods.[footnoteRef:5] NERA’s calculations first involved considering what network prices would have been if both the WACC and expenditure allowances had remained constant from one regulatory period to the next. It then calculated the percentage difference between this price and the actual network charge, noting the percentage contribution from changes in capex allowances, opex allowances and the WACC (table 6.1). [5:  	NERA analysed the regulatory period corresponding with the regulatory period in each region current in 2012, as well as the regulatory period immediately prior to that. The analysis measures increases in network prices using the AER’s Post Tax Revenue Model. The increase is measured as a step change which encapsulates all of the incremental increases which would occur in each year of the period (that is, the analysis assumes the X-factor is set to zero for the final four years of the regulatory period).] 

In explaining the expenditure increases, NERA found that ‘real cost escalators’[footnoteRef:6] had a small negative effect on the capex allowance since the last period, meaning that the unit costs associated with capex had fallen. Hence, with respect to capex, the main drivers were likely to be the increased scope and number of capex projects rather than their cost escalators. At the same time, real cost escalators had a significant effect on opex, resulting in increased opex allowances. They contributed between 1.9 and 2.4 per cent to distribution opex allowances, and up to 3.5 per cent for transmission allowances (ENA sub. 17, appendix A p. 48).  [6:  	Real cost escalators are indices representing the change in prices faced by network businesses. These may include prices for materials, construction costs, and wages.] 

NERA’s analysis usefully indicates that WACC changes — which are outside the control of the business — played an important role in changes in costs from regulatory period to period. However, NERA’s estimates do not take account of the multiplicative interactions or ‘mix’ effects between the WACC and capex (appendix G). (NERA made its estimates by holding one variable constant and measuring the impact of another variable.[footnoteRef:7]) As such, there is some amount of revenue that is attributable to both capex and WACC, but that NERA includes into a separate ‘other’ category in table 6.1.  [7:  	NERA acknowledged that the results from its decomposition analysis ignore these interaction effects, but considered that their approach was the most appropriate method available.] 

NERA’s analysis implicitly used the previous regulatory period as a benchmark. This is a reasonable specification for NERA, given that the analysis focused on the impact of the new regulatory framework on costs. However, in considering the efficiency of networks more generally, other benchmarks could be used. For instance, the analysis could reasonably be extended to prior regulatory periods. 

[bookmark: OLE_LINK2]Table 6.1	NERA’s breakdown of network charge increases from previous regulatory period to current regulatory perioda
Percentage contribution to overall network price increases
	Network operator
	Ex ante capex allowance
	Ex ante opex allowance
	WACC
	Otherb
	Total

	
	Per cent
	Per cent
	Per cent
	Per cent
	Per cent

	Ausgrid
	18.6
	15.6
	14.6
	12.2
	58.3

	Endeavour
	9.5
	9.9
	11.2
	3.8
	32.9

	Essential
	15.7
	20.2
	11.4
	4.5
	49.7

	TransGrid
	9.4
	4.3
	8.7
	(2.8)
	18.2

	Ausgrid (transmission)
	29.9
	4.9
	16.0
	3.7
	46.8

	Energex
	8.8
	2.7
	18.9
	14.2
	42.6

	Ergon
	7.2
	7.9
	17.8
	16.2
	47.5

	ETSA
	10.6
	10.0
	10.4
	7.8
	36.4

	ElectraNet
	8.5
	2.7
	14.1
	10.3
	33.9

	ActewAGL
	4.6
	18.2
	(0.6)
	0.7
	22.7

	Transend
	9.1
	10.6
	7.5
	5.9
	32.5

	CitiPower
	1.2
	1.2
	4.9
	(5.5)
	1.4

	Powercor
	3.4
	3.7
	4.1
	(4.4)
	6.3

	Jemena
	1.6
	(3.6)
	6.6
	6.8
	11.0

	SP AusNet (distribution)
	6.8
	9.2
	6.3
	2.3
	19.2

	United Energy
	4.2
	2.8
	3.8
	(4.9)
	5.6

	SP AusNet (transmission)c
	3.1
	1.1
	3.2
	5.5
	15.3


a For distribution companies, NERA analysed the regulatory period corresponding with the first AER distribution determination for that region, and with the prior determination of the relevant state regulator. Aurora Energy is not included in the analysis, as their first determination by the AER had yet to be completed. For transmission companies, NERA analysed the regulatory period in each region which was current in 2012, as well as the immediately prior regulatory period. b ‘Other’ factors contributing to network charge increases include capex and opex overspends. For networks subject to price cap regulation, ‘other’ factors may also be attributed to differences in forecast and actual demand. When decomposing the percentage change in a multiplicative measure, there are ‘mix’ effects that pick up the interactive movement of the variables. ‘Other’ factors also includes these ‘mix’ effects. Overall, the implication is that the effects on network charges of the WACC, capex, and opex are likely to be larger than identified above. c It is unclear whether SP AusNet’s transmission capex would account for ‘separable’ projects. As such, their capex may not be directly comparable to that of other transmission networks.
Source: ENA sub. 17, appendix A.
The analysis of prior regulatory periods would be particularly useful, given that the recent growth in network revenue and expenditure has not been confined to the current regulatory period. For example, the scale of capital expenditure has been increasing for a number of years, including the years prior to the AER’s role as the network regulator (figure 6.3). And while expenditure in the largest states of the National Electricity Market, (New South Wales and Queensland), has increased several times since 2002, so too has the expenditure of some private networks. 
Importantly, neither the analysis of NERA nor the trends in figure 6.3 are designed to distinguish between efficient and inefficient expenditures. They are helpful only in indicating the relative impact and scale of expenditure — which is sufficiently large that it requires further analysis.
[bookmark: OLE_LINK4]Figure 6.3	The scale of recent capital expenditure for distribution networks
Annual capital expenditure
	

	


a The first year of the AER’s responsibility for regulation of distribution networks was: 2009-10 for New South Wales and ACT; 2010-11 for Queensland; 2011 for Victoria; 2011 for South Australia; 2012-13 for Tasmania. Some networks’ data are based on fiscal years, others on calendar years. The index is uses 2002 as a base year.
Data source: AER unpublished data.
6.3	Demand driven augmentation
Recent decades have seen the rise of peak demand (Topp and Kulys 2012). This has been evident in most jurisdictions, although Queensland has had a particularly rapid increase, with its peak load doubling since the early 1990s (figure 6.4). Growth in peak load levels has slowed in most states since 2008-09, and has been lower than forecast in New South Wales and Queensland (NSW Government 2010).[footnoteRef:8]  [8:  	Although data is unavailable on an individual network basis, it is likely that each distribution network experiences a different level of peak demand even where they exist within the same state.] 

Figure 6.4	Rising peak demand, 1988-89 to 2010-11
	


Data source: ESAA Electricity Gas Australia, various issues.
Unsurprisingly, the capital expenditure increases in New South Wales and Queensland were mainly on system assets — this includes network augmentation and replacement, and excludes non-system assets such as monitoring and IT systems. Since 2001, expenditure on system assets has accounted for more than two-thirds of New South Wales capex and over 84 per cent in Queensland. As Nuttall notes:
To counter these external pressures, a very large augmentation program has been undertaken in Queensland. … In both Queensland and NSW, the majority of the [transmission] line developments have occurred since 2006 – noting that this is during the period when growth rates have been at their lowest and actual peak demand has been lower than forecast. (AEMO, sub. 42, p. 5)
The result can be seen in indicative comparisons of ratios of network capacity per unit of peak load (figures 6.5 and 6.6).[footnoteRef:9] [footnoteRef:10] For example, Queensland experiences a drop in distribution network capacity per unit of peak load in 2001, and steadily increases its capacity thereafter through ongoing network augmentation (figure 6.5). [9:  	Network capacity is measured by the product of total installed transformer capacity (measured in MVA) and the aggregate length of network lines (in circuit km). It is a physical measure of network supply capacity — a similar measure is used by Topp and Kulys (2012). The ratio of network capacity to peak load is used as an indicative measure only, to illustrate the trends in network capacity relative to trends in peak load and to make relative comparisons between networks. It is not intended to be an accurate measure of asset utilisation levels.]  [10: 	The ratio of network capacity to peak load is represented in figures 6.5 and 6.6 such that the index is higher for networks with more capacity per unit of peak load. That is, South Australia tends to have the least network capacity in relation to the amount of peak load it experiences, while New South Wales has the most network capacity compared to its peak load.] 

Figure 6.5	Index of distribution network capacity per unit of peak loada
	


a Network capacity is calculated as the length of network line (km) multiplied by transformer capacity (MVA). The graph shows the ratio of network capacity per unit of peak load. Peak load is a state-wide measure, and was not corrected for weather. The ratio is indicative only, and is intended to compare trends.
Data source: ESAA Electricity Gas Australia, various issues.
Not all networks have taken the same approach. While peak demand has also risen in Victoria, its augmentation levels have been relatively lower than New South Wales and Queensland. As AEMO have described:
Victoria, on the other hand, has seen relatively modest augmentation levels, making use of load shedding control schemes, line uprating opportunities, and additional capacity released through the real-time rating system adopted in Victoria. [Transmission level] transformer capacity over 2000 to 2011 increased by around 25 per cent, with line capacity only increasing by approximately 3 per cent. (sub. 42, p. 5)
The same is true of South Australia — while peak demand has almost doubled since the late 1980s (figure 6.4), measures of network capacity do not show the kind of growth that has been evident in Queensland (figures 6.5, 6.6).
The comparisons suggest that trends in network augmentation relative to peak demand have historically differed between states, and that these differences have not been created solely by the events in the last regulatory period. This high-level evidence also suggests that while Queensland had changed its approach during the last decade, the increases in peak demand of the last decade are unlikely to explain all of the physical differences between networks, particularly between Victoria and New South Wales. A similar conclusion was reached by the EUAA (2012b), which found significant differences between States in augmentation expenditure per unit of peak demand.
Figure 6.6	Index of transmission network capacity per unit of peak loada
	


a Network capacity is calculated as the length of network line (km) multiplied by transformer capacity (MVA). The graph shows the ratio of network capacity per unit of peak load. Peak load is a state-wide measure, and was not corrected for weather. The ratio is indicative only, and is intended to compare trends. ESAA reports do not make any note of distinction between contestable and non-contestable transmission projects in Victoria — as such, the Commission assumes that physical measures of network characteristics relate to the whole state network, regardless of actual financial stake and ownership.
Data source: ESAA Electricity Gas Australia, various issues.
The main form of augmentation in Queensland has been through the rapid increase in transformer capacity. Queensland has increased its transformer density in response to peak demand (AEMO, sub. 42). In the ten years from 2001, transformer capacity in Queensland grew by 130 per cent — more than it had grown in the preceding 23 years. Based on these high-level data, Queensland has not simply adjusted for recent increases in peak demand, but has also increased its transformer capacity relative to peak load.
This change in trend appears to have begun after a dip in the transformer capacity per unit of peak load in 2001 (figure 6.7). For much of the 1990s, the ratio of transformer capacity to peak load was similar between Queensland and Victoria. However, following a surge in the utilisation of transformer capacity, Queensland has maintained a strong expansion whereas Victoria has not.
The need for more detailed information on asset utilisation
There are limitations to what can be decisively inferred from high-level comparisons of average network utilisation. As Grid Australia said:
The difficulties associated with comparing outcomes across transmission networks means that caution is required when comparing the relative performance of transmission networks. That said, there are a number of shortcomings with the measure of relative utilisation that has been used to test the pressure for augmentation and efficiency of transmission planning across the states.
First, the use of asset utilisation at an aggregate level is misleading and inappropriate. The driver of augmentation expenditure is the utilisation of individual assets. The Evans & Peck’s analysis demonstrates that, on an individual asset basis, jurisdictions outside of Victoria have higher utilisation than indicated by AEMO’s analysis. (sub. 44, pp. 3‑4)
Grid Australia illustrate this point with the use of more detailed asset utilisation data, showing that the utilisation rates of Victorian transmission assets are at times lower (figure 6.8). That is, while Victoria has a higher utilisation rate with regard to substations, the same does not appear to be true for lines. As such, it is difficult to make an overall ranking of state performance.

Figure 6.7	Transformer capacity in Queensland and Victoria relative to peak loada
Transmission and distribution level transformers
	

	


a Includes distribution and transmission level transformers. Transformer capacity per unit of peak load is calculated using annual figures. ESAA reports do not make any note of distinction between contestable and non-contestable transmission projects in Victoria — as such, the Commission assumes that physical measures of network characteristics relate to the whole state network, regardless of actual financial stake and ownership.
Data source: ESAA Electricity Gas Australia, various issues.
Figure 6.8	Transmission asset utilisationa
	


a Grid Australia also calculated peak and average utilisation for individual circuits and substations. While they had presented the above chart, they noted their general concern in using average utilisation as a benchmark.
Data source: Grid Australia, sub. 44.
The need for analysis of more detailed data is similarly true of distribution networks.[footnoteRef:11] Hence, while the analysis in this section may be indicative of the growth of distribution networks in relation to demand, more accurate comparisons could be made if further data were made public. [11:  	The Commission had also undertaken comparisons of line capacity between distribution networks, using four different sets of conversion factors as set out in Parsons Brinckerhoff (2003, p. 12). The results did not provide consistent comparisons between networks, nor did they provide consistent levels of capacity. Hence, it was not possible to make a sufficiently reliable estimate of line utilisation (a comparison of line capacity and peak load).] 

Are the different approaches efficient?
It is clear that networks have taken different approaches to augmentation and network capacity in recent years. There is a question of whether the levels of augmentation undertaken in states such as New South Wales and Queensland was justified by demand growth, given that Victoria also experienced rising levels of peak demand.
In a report for Grid Australia (sub. DR91, attachment 1), Evans and Peck examine similar measures of growth in physical assets for transmission networks. While they also find an accelerated growth in Queensland’s transformer capacity, they assume that Queensland was ‘underbuilt’ at the beginning of the 2000s.[footnoteRef:12] Mountain, who observes a similar growth trajectory,[footnoteRef:13] implicitly assumes Queensland’s transmission network was not ‘underbuilt’ at that time (EUAA 2012b). In any case, the concept of being underbuilt is not well defined, and hence it is difficult to judge from these comparisons whether the networks are now ‘adequately built’ or ‘overbuilt’. [12:  Evans and Peck cite as evidence the jurisdictional differences in installed transformer capacity per MW of load (MVA/ MW) in the years 2000 and 2011. They find that, per megawatt of load, Victoria had the most installed transformer capacity in 2000, with New South Wales having roughly 75 per cent of the Victorian capacity, and Queensland having 43 per cent. By 2011, Victoria’s capacity had decreased slightly, while Queensland’s capacity had become marginally greater than Victoria’s. Evans and Peck conclude directly from this comparison that Victoria was in ‘good shape’ in the year 2000, while Queensland was ‘under built’, while noting that this conclusion is ‘subject to the need for very rigorous analysis’ (Grid Australia, sub. DR91, attachment 1, p. 6). This conclusion is restated later in the report (p. 7, 9).]  [13:  EUAA (2012b) measures the growth of financial measures such as the RAB and expenditure, while accounting for some physical variables such as demand. This differs from Grid Australia (sub. DR91), who use physical measures such as MVA.] 

There is also a question relating to where the appropriate benchmark would be for having adequate capacity relative to peak demand. What has been deemed reasonable by networks has differed by a wide margin across states. This suggests that it should be possible for some networks to reduce their rate of expansion and still have a level of capacity utilisation that would be within a reasonable range. This question is related closely to the issue of reliability standards (discussed in chapters 14 to 16).
A further question relates to whether it is efficient to continue to build networks to keep up with forecasts of peak demand. This relates to the drivers of peak demand and the potential efficiency gains of managing demand (discussed in chapters 9 to 12).
6.4	What does the RAB tell us?
Recent increases in the RAB have not uniformly reflected the increases in network capacity (figure 6.9). There are several possible reasons for this.
Some states have a larger stock of depreciated assets than others. This means that their RAB does not reflect the full scale of their network, and also means that greater replacement capex is required.
Increased undergrounding adds value to the RAB but not necessarily longer lines (and hence is not captured by calculations of network capacity).
Some asset installations may be more difficult and expensive in particular regions.
In Victoria, some transmission network augmentations are ‘contestable’, meaning that AEMO issues a tender to build, own and operate those particular assets.[footnoteRef:14] As such, at a given point in time, there may be some network assets that do not form part of SP AusNet’s transmission RAB. [14:  In Victoria, separable transmission projects are subject to a process of competitive tendering. The business that wins the tender then builds that particular network augmentation project, and is responsible for its operation for a number of years in return for the agreed (tendered) amount (appendix F). The outcomes of these tenders are commercial in confidence and are not communicated to the AER, and the expenditure is therefore not incorporated in the regulated asset base at the start of the next regulatory period. In all likelihood, these projects may account for a small proportion of SP AusNet’s total RAB. Nonetheless, SP AusNet’s RAB is not directly comparable to that of other transmission network businesses. ] 

Some states have made better use of non-network options, such as load shedding control schemes or line uprating opportunities. This includes the real-time rating system in Victoria.
Not all of these factors would indicate inefficiency. With the analysis of more detailed data than is currently available, it would be possible to determine the contribution of each of these factors. It would also help determine whether firms have simply differed in the unit costs of assets and services. On this issue, the AER is currently collecting further data on relevant unit costs.
What does the RAB say about efficiency?
The size of a network’s RAB is highly relevant to the discussion of efficiency, given that networks are remunerated on the basis of their asset base. However, inferring efficiency on the basis of the size of the RAB is difficult for several reasons:
the RAB itself is a culmination of various decisions made over time
the size of the RAB will be related to many drivers that are unlikely to be influenced by managerial discretion, including the size of the serviced area; aspects of its topology; the number of customers; and levels of demand
the RAB is also related to drivers that may or may not be influenced by managerial discretion, such as the levels of network capacity; the types of assets purchased; the prices paid for assets; and the timing of capital expenditures
[bookmark: OLE_LINK3]Figure 6.9	Percentage changes in RAB and network capacity for distribution networksa
Difference between previous and current regulatory periods
	


a The change in RAB is measured as the difference between the opening RAB at the beginning of the previous regulatory period and the opening RAB at the beginning of the current regulatory period. Network capacity is calculated as the length of network line (km) multiplied by transformer capacity (MVA).
Data source: AER determinations.
the RAB is depreciated over time, and this can pose a considerable measurement risk where:
accounting decisions regarding rates of depreciation are not uniform across firms (as is the case among electricity networks)
the depreciation of an asset in accounting terms does not reflect its physical or practical depreciation. Many networks have assets still in use which have outlived their standard lives (figure 6.10). The RAB would therefore not account for the ongoing value of these assets, nor their replacement costs. For one distribution company analysed by the Commission, the replacement value of assets which had reached or surpassed their standard lives amounted to 20 per cent of their reported asset base (AER unpublished data).
Figure 6.10	Number of poles that have depreciated to zeroa
Approximate number of poles in use that have exceeded their accounting life
	


a This comparison is indicative only. It assumes that the reported standard life is commensurate with accounting life for depreciation purposes. The data for networks A to D were taken from the latest available point in time for each network, and refer to various years between 2008 and 2010.
Data source: AER unpublished data.
Replacement capex and asset vintage
An in-depth understanding of asset vintage would not only aid in assessing levels of the RAB, but also in the analysis of replacement capex — though this has been difficult using publicly available data. The AER has only used its replacement-capex (Repex) model in determinations for Victoria and Tasmania, and is only beginning to collect data on asset vintage from other networks. Even with data on asset vintage, it is difficult to forecast replacement capex without reliable estimates of standard asset life. Over time, the AER’s Repex model will itself improve the accuracy of estimates of asset life. 
Asset age distributions differ between networks (figure 6.11). Mountain (2011) noted that privately owned networks tended to have a higher weighted asset age than state-owned networks, and that they should be expected a priori to spend more on replacement capex. However, in any given year, the level of replacement capital expenditure is a small fraction of the replacement value of assets that have reached the end of their asset life. Again, this relates to the difference between standard asset lives and the useful life of an asset.
Figure 6.11	Network assets follow different age distributions
Age distribution of poles
	


Data source: AER unpublished data. The data for network A and B were taken from the latest available point in time for each network, and refer to 2008 and 2009 respectively.
Moreover, standard asset lives may be more useful as an indicator of asset replacement for some categories of assets than for others. For example, a network may only have a small number of transformers of a particular category, which makes it more difficult to forecast failure rates. The Commission has also been told by stakeholders that given the high unit costs of transformers, they would be more likely to be replaced based on condition rather than age. An example of how decisions can be made regarding condition-based replacement was given by Ausgrid with respect to the failure of a particular circuit breaker during the previous regulatory period:
This equipment had been identified for replacement in EnergyAustralia’s regulatory submission but rejected by the regulator. Following identification of the failure mechanism, similar defects were found in the remaining population requiring the immediate replacement of all remaining equipment of this type. (Parsons and Brinckerhoff 2012, p. 14)
The timing of replacement capex remains a significant factor in determining the efficiency of network expenditure, and for many networks it has followed a similar trajectory as growth-related capex. For one state-owned distribution network, annual replacement capex was 300 per cent higher in 2010 than in 2000 (figure 6.12). At the same time, demand related capex had grown by a similar scale. 
Figure 6.12	Breakdown of capex for one state-owned distribution network
Annual capital expenditure associated with Demand Growth, Asset Replacement, and Other Areas
	


Data source: AER unpublished data.
Replacement capex is of even greater significance for transmission networks. For example, the five-year expenditure forecasts across the NEM at the transmission level showed that replacement capex comprised around 54 per cent of expenditure, with the remainder comprised almost equally of network augmentation and maintenance expenditure (Grid Australia, sub. DR101, p. 10).
Whereas growth capex may be examined in light of publicly available forecasts of peak demand, the drivers for replacement capex are more obscured. The coincident increases in both replacement capex and growth capex in some networks have led to significant additional revenue for networks, although there is little independent verification of whether any of the replacement capex could have been deferred.
The overall differences in replacement capex between networks may not be visible for some years. Even if some state-owned networks have replaced assets prematurely, their replacement capex may eventually slow down. Networks that have deferred asset replacement will eventually have to increase their rate of replacement capex. At the very least, benchmarking will be an important retrospective tool for determining whether previous expenditures were premature or excessive.

6.5	Expenditure, allowances and timing
As in the case of replacement capex, the timing of capital expenditure more generally has important implications for efficiency. It has been suggested that recent high levels of capex have been partly influenced by time-sensitive incentives. That is, the transitional Rules governing capex overspends allowed for the full rollover of capex into the RAB for the subsequent period (NSW Government 2010, AER 2011a). To the extent that the timing of capital expenditures was brought forward unnecessarily, this would be associated with inefficient investment.
Spending above capex allowances
There is still incomplete information on the overspending[footnoteRef:15] of ex ante capex allowances for the current regulatory period (where the AER has regulated distribution networks). Nevertheless, there are data for prior regulatory periods, (which were overseen by State regulators), although the availability of data differs somewhat between states.[footnoteRef:16] [15:  	In this section, the term ‘overspending’ is not intended to imply that the expenditure is prima facie inefficient. The term is used is used in a similar vein by Parsons Brinkerhoff (2012).]  [16:  	There have also been some discrepancies between the data published on capex overspends. For example, the capex overspends reported in figures may not be directly compatible between AER (2010b), Jemena (2009), AER (2012b) or Parsons Brinckerhoff (2012). Further data on actual expenditure held by the AER were considered confidential. As such, the Commission has made indicative comparisons based on the available data.] 

There is some evidence that above-allowance expenditures have differed between state-owned and private networks. For example, capital and operational expenditure levels for Victorian distribution networks had generally been below both regulatory allowances and network forecasts between 1996 and 2006 (AER 2010b). In comparison, all of the New South Wales distribution networks had exceeded capex allowances between 1999 and 2004 (IPART 2004).
During the regulatory period immediately prior to the AER’s commencement as the network regulator, capital expenditure exceeded allowances by a significant amount, particularly (but not exclusively) for state-owned distribution networks (figure 6.13). As the New South Wales Government (2010) noted:
The [NSW distribution and transmission network] businesses overspent by about $1.4 billion in the previous price period with more than half the overspend occurring in the final year (2008/09) … All businesses have spent less than their capital expenditure allowance in 2009/10. (pp. 33‑4)
The evidence suggests that many businesses had overspent, but particularly so as the regulatory period progressed.
Figure 6.13	Annual distribution capital expenditure above allowances in the period prior to AER regulationa
Actual distribution capex as a proportion of capex allowance
	

	


a This bar chart shows the pattern of actual expenditure over time relative to regulatory allowances in the regulatory period immediately prior to the AER’s commencement as the distribution network regulator. For each firm, the bar chart includes observations from the five years immediately prior to the AER’s commencement as the distribution network regulator. The chart does not distinguish between cost-pass through events and other overspends.
Data source: Parsons Brinckerhoff (2009a, 2009b, 2010, 2012); Jemena (2009); Wilson Cook (2008); AER (2010b); CitiPower et al., sub. DR90.
There are several factors that may contribute to the overspending of capex allowances, some of which network business could not control. For example, new licence conditions relating to planning criteria and reliability were introduced in 2005 for New South Wales networks (discussed in chapter 16) — this was associated with a cost pass-through provision that accounted for around half of the overspend by New South Wales distributors (Wilson Cook 2008, Parsons Brinckerhoff 2012). As such, much of the overspend was due to decisions by the New South Wales Government rather than the networks.
To some degree, however, overspends appear to be subject to operational decisions by networks, as described by Ausgrid for example:
A major contributor of the overspend in the [2004-09] period was the decision by the business that it was necessary to address asset replacement needs over the period, despite insufficient funding being provided for this purpose by the regulatory determinations. (Ausgrid as quoted by Parsons and Brinckerhoff 2012, p. 14)
To the extent that allowance overspends result directly from network decisions, the overspends should be considered in light of the prevailing incentive framework.
The AER (2011a) estimates that the above-allowance expenditure in New South Wales and Queensland accounted for roughly 25 per cent of the subsequent price increases. Furthermore, high levels of expenditure also influenced subsequent determinations by the AER. For example, where evidence is lacking in a determination, an emphasis is sometimes placed on historical trends:
There is little information presented that supports the scale of the increase in the current period. … That said, given that the next period appears to be broadly in line with the historical trend (2006-2008), the forecast for the next period is not unreasonable. (Nuttall 2010a p. 196)
As such, although it is often unclear whether the level of incurred expenditure of the previous period was justified, they are often treated as such. None of the network businesses experienced a decrease in their capex allowance in the most recent determinations compared to the actual expenditures of the previous period (figure 6.14). These findings appear to be consistent with inefficient overspending induced by the flaws in incentive regulations discussed in chapter 5.
Figure 6.14	Increase in network forecasts relative to previous period actual capex
Percentage difference between network forecasts of capex and the actual capex in the previous period
	


a Transmission network augmentation in Victoria is comprised of both separable and non-separable projects, the former of which is subject to competitive tender for construction, operation and ownership and may not be included in SP AusNet’s regulatory asset base. The AER did not include any note on the treatment of such projects in the publication of this data. As such, the growth in capex shown in this figure for SP AusNet (transmission) may not be directly comparable with other transmission networks, given that some capex projects may not be included.
Data source: AER (2011a).
6.6	Public and private ownership
Chapter 5 points out that state-owned businesses often face weaker incentives than private businesses to control costs. The empirical evidence discussed in this chapter generally suggests that there are differences in the way private and state-owned businesses operate. For example:
state-owned businesses in New South Wales and Queensland have increased their network capacity to levels well above those of private firms in Victoria for a given level of peak demand
state-owned businesses have had relatively large increases in the RAB for a given increase in network capacity.
While these points are not proof of inefficiency, it is unclear whether the scale and timing of the expenditure has been entirely justified.
More specific analysis of expenditure further illustrates the divergence between private and state-owned firms, such as the relationship between expenditure per circuit kilometre and customer density (figure 6.15).[footnoteRef:17] [17: 	Similar trends are observed for capex.] 

Figure 6.15	Opex and customer density for state-owned and private firms
Opex per km by customer density for distribution networks
	


Data source: Data requested from the AER based on AER (2011b), p. 64.
The available evidence also suggests that operational practices differ between state-owned and private networks. For example, state-owned networks generally have a lower ratio of customers per employee after accounting for customer density (figure 6.16). During the previous regulatory period, staff numbers for the New South Wales networks rose by 42 per cent (NSW Government 2010). Some increases in the labour force of the New South Wales and Queensland networks reflected increases in capital works over recent years. 
The share of in-house labour to contractors also seems to differ between state-owned and private firms, with the ratio being much lower for some private firms (figure 6.17). That is, expenditure on labour, materials and contractors (LMC) is allocated to both capex and opex. None of the state-owned networks spent less than 13 per cent of LMC capex on in-house labour, which was the average share spent by private firms. State-owned networks also spent an average of 47 per cent of LMC opex on in-house labour, compared to 32 per cent for private networks. This suggests that some operational and labour practices may differ between state-owned networks and profit-motivated private networks.[footnoteRef:18] [18:  It is unclear from these data whether private network businesses are strictly more cost efficient than state-owned networks, as the increased use of contractors may account for the decreased use of in-house labour among private businesses. What is clear is that the state-owned network businesses appear to differ from private businesses in terms of hiring and procuring.] 

These high-level comparisons do not indicate the causes of operational differences between state-owned and private networks. In regard to labour conditions in particular, there are different opinions on what the underlying differences may be. On the one hand, the Electrical Trade Union stated that wages and conditions were ‘virtually identical’ between states (ETU 2012). On the other hand, the NSW Auditor General (2012) noted that levels of overtime payment in Ausgrid were high and required close monitoring, while the independent panel examining electricity networks in Queensland (IRPNC 2012) also expressed concern about high overtime payments. Data on wages (chapter 2) also suggest a margin between state-owned and private businesses. The New South Wales Government also suggested that overtime payments were ‘excessive’ and that several labour practices were ‘inefficient’ (NSW Government 2012b p. 3). These issues are discussed further in chapter 7.
Figure 6.16	Customers per employeea
	


a For firms where data is available. Unlike data collected by regulators, figures included in annual reports are often representative of an entire company rather than for the distribution business alone.
Data source: Network annual reports.
Figure 6.17	Relative importance of in-house labour compared to materials and contractorsa
Range and averages for state-owned corporations and private firms
	


a Expenditure on in-house labour as a proportion of the total expenditure on labour, materials and contractors. Highest and lowest firm results are presented, as well as group average.
Data source: AER unpublished data.
6.7	Conclusions
The empirical evidence based on the best available data shows that performance, as measured by a number of indicators, varies significantly between networks. This is unsurprising, as previous benchmarking studies have concluded that some networks perform more efficiently than others. More detailed data would be useful in quantifying the impacts of various drivers (improvements to data access are discussed in chapter 8).
The evidence suggests that both network expenditures and the WACC have had a significant effect on network revenues. To the extent that the WACC has been a driver, the efficiency of overall network revenue outcomes will depend partly on the processes involved with setting the WACC.
Network revenue outcomes are also heavily dependent on the investment decisions made by networks. For example, networks tend to differ significantly in their capacity utilisation, and in recent years, some networks have expanded their network capacity relative to peak demand while others have not. Capital expenditures have also differed by a wide margin, although this relates to the scale of both augmentation and asset replacement.
Judging whether the various levels of expenditure have been efficient would be strengthened by further information, such as the engineering justification of particular capital works, longer-term comparisons between firms and more authoritative benchmarking. However, from the high-level evidence analysed in this chapter, it appears that the levels of expenditure observed for some networks are not easily justified. Where firms have overspent ex ante regulatory allowances (and in some cases, may have profited from it), there is uncertainty about whether that expenditure has been reasonable. Furthermore, the timing of capex overspending is consistent with suggestions that some inefficiency has been induced by flaws in incentive regulations. Still, the Commission has not presented a single definitive quantification of the efficiency gaps between networks.
Several issues raised in this chapter warrant further consideration.
The significant impact of the WACC on network revenues warrants particular attention, not only with regard to the methods used in its calculation (chapter 5), but also in the role of the Australian Competition Tribunal in determining it during merits reviews (chapters 5 and 21). At least in relation to the former, the recent Rule changes (AEMC 2012r) provide the AER with the discretion to examine these issues without undue constraints from the Rules.
Reliability standards have had a significant effect on expenditure levels in those States using deterministic standards. Unless modified, these standards will continue to influence the way in which networks respond to increases in peak and average demand. As such, it is necessary to consider whether these standards are set efficiently, and whether the resulting costs of augmentation are commensurate with value of reliability for consumers (chapters 14 to 16). 
Network decisions on expenditure are also subject to the various incentives inherent in the regulatory framework (discussed in chapter 5). These incentives are particularly relevant to network forecasts of demand and the timing of expenditure. There is potential to improve the regulatory incentive framework, particularly through the use of benchmarking (chapters 5 and 8). Beyond this, networks may also be able to play a larger role in influencing the actual rates of peak demand — to this extent, demand side policies should also be investigated (chapters 9 to 12).
While firms have taken different approaches to network capacity, the networks that have undertaken the most rapid expansion have been under state ownership. The potential issues with public ownership are discussed further in chapter 7.
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P2	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	149.54649945000293	194.1708193592988	275.50913849764595	221.31132298521484	234.34821233076369	325.43030554067792	408.07411399359898	394.8435190969372	P4	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	114.68056791687668	120.1465821845767	139.96491381608303	193.30554304714849	202.52652619196141	126.1576544439816	225.72867722765815	249.01064095383293	Private	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	84.520417231038834	103.90241158814251	105.6653045435793	120.13867738968355	103.59076563436676	107.22349502486053	127.6669466420294	135.24162971307427	P5	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	109.5463657431844	124.25238441889945	133.99483914975141	166.00073225881394	163.38222895558189	161.99368332464329	153.44088720096792	168.85930418692055	P6	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	88.588810432080734	95.770448557688212	95.176366935769067	114.67036699087116	97.316614310798613	96.258860365973462	136.89624842825597	158.73339317720968	PU7	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	98.530071136193214	137.42080117071302	156.17906233632161	197.8525115716551	219.74958191664058	225.55171671131956	244.2637884732585	222.77967633012793	PU6	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	117.98245178339701	116.52473925516999	136.7918985061508	174.72276442435555	208.10478257749872	216.02129335650062	261.86035108162542	295.26877335005236	PU5	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	97.628468812768077	106.75864489859596	150.46377913416504	185.95314762183781	246.60375000325749	269.23944317183708	384.76881892749162	347.03186066906426	State-owned	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	113.75435745355156	115.2227842972936	126.09613882416966	131.12837971780328	161.95559382299712	198.25850592551043	198.24924736163027	320.10018353946617	PU4	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	99.790658613783904	101.06966894394664	195.42689789445234	238.81371861097574	236.83732921557456	224.9789928431675	275.37692242589753	329.39823256686304	PU3	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	130.31023727607109	147.78570200788397	198.68837740129112	255.9795456779911	289.42925444766854	294.09151037727224	266.00113561877652	305.60854186119269	P3	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	115.40359236460939	142.91832963420612	98.988063577226612	147.07157138927764	140.26158618360543	119.32003881663624	159.1082537406628	149.77069788487725	PU2	2002	2003	2004	2005	2006	2007	2008	2009	2010	100	114.58075625927238	134.89395922454281	113.81739616693103	124.36504201948937	147.78706619140669	158.16726265289728	Index
NSW 	&	 ACT	1988-89	1989-90	1990-91	1991-92	1992-93	1993-94	1994-95	1995-96	1996-97	1997-98	1998-99	1999-2000	2000-01	2001-02	2002-03	2003-04	2004-05	2005-06	2006-07	2007-08	2008-09	2009-10	2010-11	9148	9474	9446	9736	9863	9890	10613	10228	10564	10996	11424.17167	11900	11547	12074	12331	12476	13140	13292	13306	13812	14514	13765.04	14579.86	VIC	1988-89	1989-90	1990-91	1991-92	1992-93	1993-94	1994-95	1995-96	1996-97	1997-98	1998-99	1999-2000	2000-01	2001-02	2002-03	2003-04	2004-05	2005-06	2006-07	2007-08	2008-09	2009-10	2010-11	5858	6211	5886	5850	6151	6316	6163	6062	7093	7237	7480	7832	8019	7581	8041	8572	8512	8730	9062	9818	10505	9858.2999999999993	9570.2900000000009	QLD	1988-89	1989-90	1990-91	1991-92	1992-93	1993-94	1994-95	1995-96	1996-97	1997-98	1998-99	1999-2000	2000-01	2001-02	2002-03	2003-04	2004-05	2005-06	2006-07	2007-08	2008-09	2009-10	2010-11	4003	4003	4100	4220	4370	4570	4534	5038	4983	5848	5994	6343	6584	7045	7105	7912	8176	8280	8611	8086	8812	8890.66	8836.41	SA	1988-89	1989-90	1990-91	1991-92	1992-93	1993-94	1994-95	1995-96	1996-97	1997-98	1998-99	1999-2000	2000-01	2001-02	2002-03	2003-04	2004-05	2005-06	2006-07	2007-08	2008-09	2009-10	2010-11	1815	1815	1925	1934	1956	1900	2132	2078	2239	2279	2500	2648	2833	2500	2787	2604	3090.9	2876	2862	3074	3490	3120.89	3385.42	WA	1988-89	1989-90	1990-91	1991-92	1992-93	1993-94	1994-95	1995-96	1996-97	1997-98	1998-99	1999-2000	2000-01	2001-02	2002-03	2003-04	2004-05	2005-06	2006-07	2007-08	2008-09	2009-10	2010-11	1740	1893	1864	1906	1971	2070	2165	2290	2358	2268	2331	2508	2538	2473	2678	2920	3059	3135	3364	3392	3515	3766	3979	TAS	1988-89	1989-90	1990-91	1991-92	1992-93	1993-94	1994-95	1995-96	1996-97	1997-98	1998-99	1999-2000	2000-01	2001-02	2002-03	2003-04	2004-05	2005-06	2006-07	2007-08	2008-09	2009-10	2010-11	1452	1430	1448	1451	1436	1376	1396	1430	1489	1562	1566	1596	1592	1607	1660	1684.4	1717.75	1676	1744	1753	1760	1679.02	1694.2	System peak load (MW)
NSW 	&	 ACT	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	0.79219588210485647	0.76894528501976722	0.77576699808301008	0.82485712992922533	0.83864744049109807	0.80029378469188028	0.80469938405239072	0.84862747518030568	0.84807735172961174	0.89118478316849536	0.8770018519744498	0.91451547347250917	0.90640730572522854	0.8903157551152352	VIC	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	0.2669073713590438	0.29552441103842242	0.29070417731165726	0.29210975420108493	0.3044636500957657	0.26321277365182438	0.35974931820663791	0.27505796255943377	0.28061338269847363	0.27924265212879379	0.26401262446253665	0.25861183994694398	0.29688668783933125	0.3149018404918511	QLD	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	0.42692896564073191	0.43782993559409406	0.43520610342194554	0.3450915331120899	0.41688147094279632	0.4440475406068688	0.41599210256907965	0.41638972680283759	0.44540030452475848	0.48679916280359203	0.55650008186598221	0.55389778155022495	0.58539432117671553	0.61614578981375523	SA	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	0.19062094778411584	0.17610149999999999	0.16738369637462236	0.1750294365690081	0.20748825119999997	0.18959586049156799	0.21047194700460828	0.18465174868161374	0.20781957058414466	0.23065975793151641	0.22345593054651919	0.20473282808022919	0.23972311846941097	0.22704581410873687	
Index of network capacity per unit peak load
NSW 	&	 ACT	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	0.11554737851218624	0.1106453847878846	0.10658510025126051	0.11514556431367458	0.11934893249002815	0.11701857796091153	0.11226542697369347	0.11415270261796044	0.11724263796644598	0.12260855900157823	0.12011143631642772	0.12258381266363513	0.14950106320068809	0.1523759459934188	VIC	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	4.7237224853185017E-2	4.9843672078877008E-2	4.7931757957099086E-2	4.8452876310138414E-2	5.3918001352723913E-2	5.0218496990424077E-2	4.457918937179188E-2	4.6687963077420111E-2	4.674641975731867E-2	4.6960880272015004E-2	4.6641386398619887E-2	4.7681724991954208E-2	5.2086870836241202E-2	5.5495542443280789E-2	QLD	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	6.3689521918604636E-2	6.4966072702702687E-2	6.0142505376005052E-2	6.1098523633049816E-2	7.2166266004258336E-2	7.716003469106264E-2	0.10227921010482943	9.4150361203522506E-2	0.10422077655797105	0.1096359130960219	0.12129772450649073	0.12539210822049729	0.15879459213373989	0.13963858292193101	SA	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2.78362724879333E-2	2.5671516000000002E-2	2.352516012084592E-2	2.3670387575008826E-2	2.7538441600000001E-2	2.6190139522784355E-2	2.814935119047619E-2	2.8034334012747093E-2	2.976994175938804E-2	3.0560730433263451E-2	2.9623811223162006E-2	2.7063966716332381E-2	3.1415867172505274E-2	3.0181313928552434E-2	Index of network capacity per unit of peak load
QLD	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	5896.8649999999998	6951.7190000000001	7604.8179999999993	9115.5519999999997	9579.83	10135.331	10916.126	11786.498000000001	12585.091999999999	13571.79	15838.638000000001	16901.155999999999	18522.747999999996	19127.403000000002	20270.523000000001	21218.904000000002	22238.647000000001	23261.984	24341.766000000003	25240.85	26005.365999999998	26818.135000000002	28310.675999999999	29322.701000000001	29922.722000000002	30841	30601	31448	32462	33025.194000000003	34434.194000000003	34378.593999999997	31613.1	39582.61	42247.95	48831.463300000003	50562.9	55920.917000000001	60275.891300000003	62957.543300000005	68687.558300000004	71905.746299999999	73747.531300000002	VIC	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	17139.288	20830.253000000001	24600.048999999999	25547.008999999998	26370	26902.886999999999	27300.781999999999	27825.210999999999	28339.303	28860.931999999997	29504.452000000001	30771.210999999999	31518.029000000002	32527.856	33170.682000000001	36169.1	36655.892000000007	37781.834999999999	38186.408000000003	38897.660000000003	39841.32	38857	42062.39	41330	41607.89	43347	42912	40607	39940	41091.888999999996	45791.898999999998	46420.498999999996	46799.898999999998	48491.898999999998	48568.703999999998	51062.074999999997	48552.31	49797.546000000002	51879.449000000001	54591.430999999997	58556.207999999999	60454.995999999999	61630.407999999996	Transformer capacity (MVA)
QLD	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	6.3054833874594047	6.4964691481388952	6.5410085365853661	6.708690995260663	6.7100002288329526	6.5476415754923414	6.8021614468460516	6.0740373163953949	6.3110575958258082	5.5509575923392616	5.5097087087087093	5.4286921015292453	5.2215361482381528	4.4873101490418739	5.5710921885995779	5.3397307886754293	5.9725370963796482	6.106630434782609	6.494125769364766	7.4543521271333173	7.1445237517022244	7.725810940920022	8.1374388807219216	VIC	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	6.6400921816319567	6.4146385445177909	6.601597009853891	7.190152136752137	6.7192326450983577	6.5876963267891071	7.0334252798961545	7.0788518640712637	5.7249400817707601	5.5188614066602186	5.493568048128342	5.8467695352400408	5.7888139418880158	6.173314734203931	6.0305806491729879	5.665971068595427	5.9988339990601505	5.5615475372279493	5.4952048112999341	5.2841158077001422	5.1967092812946216	5.939787590152461	6.3169450455524325	Transformer capacity per unit peak load
SP AusNet	Line utilisation	Substation utilisation	0.33	0.49	ElectraNet	Line utilisation	Substation utilisation	0.5	0.41	Powerlink	Line utilisation	Substation utilisation	0.28100000000000003	0.35899999999999999	Transend	Line utilisation	Substation utilisation	0.44	0.33	TransGrid	Line utilisation	Substation utilisation	0.4	0.34	Change in RAB	NSW 	&	 ACT	Victoria	Queensland	South Australia	Tasmania	0.74257817654044045	0.14767687591153975	0.7684009703935748	0.10679069024711565	0.51893855978859271	Change in network capacity	NSW 	&	 ACT	Victoria	Queensland	South Australia	Tasmania	0.19032546094152955	0.19473099827802587	0.41124254513510444	0.25173690130212106	0.25639247243146956	Within standard life	Network A	Network B	Network C	Network D	381346	223378.99999999997	324012	56572	Exceeded standard life	Network A	Network B	Network C	Network D	90504	31369.712612599717	18772	17099	Number of poles
Network A	0-5	5-10	10-15	15-20	20-25	25-30	30-35	35-40	40-45	45-50	50-55	55-60	60+	9.9846390168970817E-2	8.6405529953917051E-2	5.606758832565284E-2	5.7603686635944701E-2	7.4884792626728106E-2	6.1443932411674347E-2	7.6804915514592939E-2	8.6405529953917051E-2	7.6804915514592939E-2	0.1152073732718894	9.6006144393241163E-2	6.4516129032258063E-2	4.8003072196620582E-2	Network B	0-5	5-10	10-15	15-20	20-25	25-30	30-35	35-40	40-45	45-50	50-55	55-60	60+	4.3442348882863732E-2	5.7336617372966928E-2	5.0487143580728776E-2	6.6928860153542089E-2	0.13268248434949861	0.11651057546835636	9.240168571873128E-2	0.12652656529842718	0.15786067329433537	8.9236824942810697E-2	2.3039590554413424E-2	1.0504292094138055E-2	3.3042338289187498E-2	
Asset renewal/replacement	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	66.617155309033279	69.336491778774288	43.346436773255817	47.994341825902332	65.767634668508279	159.11132075471696	213.36830848995459	270.77066666666667	261.286695018226	266.87418438630868	354.3	Growth (demand related)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	142.08750554675117	181.72756726457396	195.64117877906978	195.45468860580323	177.00389917127069	216.03768665768192	264.80088982501616	395.19295682539683	434.74592952612392	655.01204940232446	460.8	Other capex	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	87.833730586370834	69.691496263079202	65.739448401162775	54.051336164189621	82.5509502762431	83.354849056603769	88.480368762151684	85.504743492063426	124.41282563791005	250.60849113762612	242.4	$million
Annual overspend over five year period	Citipower	Powercor	Jemena	ETSA	United Energy	SP AusNet	-0.16994945708262399	8.4494356072634891E-2	0.19767441860465101	-4.4806610661131591E-2	-0.14461684491954718	-0.12179700089800852	Year 2	Citipower	Powercor	Jemena	ETSA	United Energy	SP AusNet	-0.2629495338167826	-4.4212332913918094E-2	0.44676806083650178	-0.23162551466079317	-0.26702382097470001	-1.2912454655958491E-2	Year 3	Citipower	Powercor	Jemena	ETSA	United Energy	SP AusNet	-0.20557088942713908	-5.3034498318155716E-2	-2.1699819168173522E-2	-0.28805970149253729	-0.2903123740407822	0.37499165781889915	Year 4	Citipower	Powercor	Jemena	ETSA	United Energy	SP AusNet	-0.16781471669088113	-0.11876775521905705	0.32193158953722334	-2.6985823680936442E-2	2.2877516537224238E-2	0.75941608630323687	Year 5	Citipower	Powercor	Jemena	ETSA	United Energy	SP AusNet	6.4342262117028537E-2	-8.8597109532164049E-3	0.7880341880341879	-0.13827192057354085	-4.3541044094314342E-2	0.60659579376868067	Period total overspend	-0.15265043560229474	-3.0299436452083602E-2	0.34853420195439744	-0.14532758655849679	-0.12333576559109855	0.34213798816055074	Annual overspend	Energy Australia	Energex	Ergon	Country Energy	Integral Energy	Aurora	ActewAGL	1.1481563258997672E-2	2.3357664233576641E-2	0.18773946360153257	0.11065573770491803	-0.13333333333333333	0.3602827943441132	0	Energy Australia	Energex	Ergon	Country Energy	Integral Energy	Aurora	ActewAGL	0.16120603015075385	-6.8306010928961755E-2	0.28546099290780141	0.39357429718875503	6.9078947368421059E-2	5.8418930229019228E-2	4.5454545454545456E-2	Energy Australia	Energex	Ergon	Country Energy	Integral Energy	Aurora	ActewAGL	0.10965942454492061	-0.19523809523809524	0.17799352750809061	0.74103585657370519	0.30141843971631205	0.15136324544616361	0.2	Energy Australia	Energex	Ergon	Country Energy	Integral Energy	Aurora	ActewAGL	0.31984920980136278	1.9047619047619049E-2	2.4844720496894408E-2	0.83720930232558144	0.35738831615120276	0.30101365179495809	0.72727272727272729	Energy Australia	Energex	Ergon	Country Energy	Integral Energy	Aurora	ActewAGL	0.78737878129975414	0.11846689895470383	0.22290076335877862	1.1735849056603773	1.0736434108527131	0.13807708943713121	0.79166666666666663	Period total overspend	0.30698492795963073	-2.02122283981809E-2	0.17682317682317683	0.66140489344909237	0.31619718309859157	0.18963840598639906	0.35964912280701755	% change	Powerlink	TransGrid	SP AusNet (trans.)	ElectraNet	Transend	Energex	Ergon Energy	AusGrid	Endeavour Energy	Essential Energy	Powercor	SP AusNet (dist.)	United Energy	Citipower	Jemena	ETSA	Aurora Energy	Actew AGL	1.0854005693371294	0.73016077870265317	0.49272314500207193	0.92936025843080405	0.67374135257746204	0.38040819902579481	0.32801193630582048	1.1584291900255206	0.37089836097243456	0.8728001949730908	0.7164144883591963	0.36849139294523847	0.54024120347815319	0.73530215354769535	0.46568498123584456	0.95451912715692	0.36093143596377741	0.59247780545079243	Public	24.387674628210906	4.6581849315068498	32.4751223656001	25.629831150013306	4.20192932447444	32.448538493207082	11.144145991388148	12.15442183152595	30683.866606579541	12336.986301369863	53155.212167792568	44844.309075317149	10752.23742952359	70275.833676410039	12753.742054541726	Private	8.4089280826401041	47.372118044881645	12.9158706148076	50.246119733924616	51.83470105509965	9.3705572116487037	9501.7077844026317	35136.796802951125	17718.974699019873	43356.034209692749	47563.222240830684	11842.467324008256	Customers per km
Opex per km ($)
Public	24.387674628210906	4.6581849315068498	32.4751223656001	25.629831150013306	4.20192932447444	11.945407383355892	11.945407383355892	32.448538493207082	11.144145991388148	333.70760534429598	143.11763468013467	264.65056865007415	296.31589743589745	174.32891304347825	240.89699823425545	255.56290977208866	221.08695652173913	Private	11.208951432074493	12.9158706148076	50.246119733924616	51.83470105509965	9.3705572116487037	519.06905370843992	415.53800000000001	445.8810692853246	Customers per km
Customers per employee
SOC capex	Private firm capex	SOC opex	Private firm opex	0.27190819870942606	0.32971022901524133	0.64447405014778125	0.58847137051921272	SOC capex	Private firm capex	SOC opex	Private firm opex	0.12684928815589683	0	0.23609943283999563	0.19111091732026442	SOC capex	Private firm capex	SOC opex	Private firm opex	0.1997861187850925	0.12641048386539191	0.47208646294388001	0.3241508430321044	Powerlink	Transgrid	SP AusNet (trans.)	ElectraNet	Transend	Energex	Ergon	Ausgrid	Endeavour Energy	Essential Energy	Powercor	SP AusNet (dist.)	United Energy	Citipower	Jemena	SP Power Networks	Aurora Energy	ActewAGL	0.24	0.42	0.69	0.19	0.17	0.41	0.4	0.73	0.5	0.76	0.18	0.45	0.09	0.13	0.28999999999999998	0.33	0.13	0.34		260
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