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Glossary 

Term Description 

Efficiency 

A Distribution Network Service Providerôs (DNSP) benchmarking results relative 

to other DNSPs reflect that network's relative efficiency, specifically their cost 

efficiency. DNSPs are cost efficient when they produce services at least 

possible cost given their operating environments and prevailing input prices. 

Inputs 

Inputs are the resources DNSPs use to provide services. The inputs we 

measure in our benchmarking models are operating expenditure and capital 

assets.  

LSE 

Least squares econometrics. LSE is an econometric modelling technique that 

uses 'line of best fit' statistical regression methods to estimate the relationship 

between inputs and outputs. Because they are statistical models, LSE operating 

cost function models with firm dummies allow for economies and diseconomies 

of scale and can distinguish between random variations in the data and 

systematic differences between DNSPs. 

MPFP 

Multilateral partial factor productivity. MPFP is a PIN technique that measures 

the relationship between total output and one input. It allows partial productivity 

levels as well as growth rates to be compared. 

MTFP 

Multilateral total factor productivity. MTFP is a PIN technique that measures the 

relationship between total output and total input. It allows total productivity levels 

as well as growth rates to be compared between businesses. 

Network services 

opex 

Operating expenditure (opex) for network services. It excludes expenditure 

associated with metering, customer connections, street lighting, ancillary 

services and solar feed-in tariff payments. 

OEFs 
Operating environment factors. OEFs are factors beyond a DNSPôs control that 

can affect its costs and benchmarking performance.  

Outputs 
Outputs are quantitative or qualitative measures that represent the services 

DNSPs provide. 

PIN 
Productivity index number. PIN techniques determine the relationship between 

inputs and outputs using a mathematical index. 

PPI 
Partial performance indicator. PPIs are simple techniques that measure the 

relationship between one input and one output. 

Ratcheted maximum 

demand 

Ratcheted maximum demand is the highest value of maximum demand for each 

DNSP, observed in the time period up to the year in question. It recognises 

capacity that has been used to satisfy demand and gives the DNSP credit for 

this capacity in subsequent years, even though annual maximum demand may 

be lower in subsequent years. 

SFA 
Stochastic frontier analysis. SFA is an econometric modelling technique that 

uses advanced statistical methods to estimate the frontier relationship between 



 

 

 

 

 

inputs and outputs. SFA models allow for economies and diseconomies of scale 

and directly estimate efficiency for each DNSP relative to estimated best 

performance. 

TFP 

Total factor productivity is a PIN technique that measures the relationship 

between total output and total input over time. It allows total productivity growth 

rates to be compared across networks but does not allow productivity levels to 

be compared across networks. It is used to decompose productivity change into 

its constituent input and output parts. 
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Executive Summary 

Economic benchmarking is a quantitative or data driven approach used widely by 

governments, regulators, businesses and consumers around the world to measure 

how efficient firms are at delivering services over time and compared with their peers.  

This benchmarking report measures the productivity and efficiency of distribution 

network service providers (DNSPs), and the electricity distribution industry as a whole. 

We focus on the productive efficiency of the DNSPs. DNSPs are productively efficient 

when they produce their goods and services at least possible cost given their operating 

environments and prevailing input prices. The relative productivity of the DNSPs 

reflects their efficiency. 

This is our fifth benchmarking report and covers the 2006ï17 period. This report is 

informed by expert advice provided by Economic Insights. 

What is a distribution network service provider (DNSP)? 

The electricity industry in Australia is divided into four parts ð generation, transmission, 

distribution and retail. As electricity generators (i.e. coal, gas, hydro, wind etc.) are usually 

located near fuel sources and often long distances from electricity consumers, extensive 

networks of poles and wires are required to transport power from the generators to end use 

consumers. These networks include: 

¶ High voltage transmission lines operated by transmission network service providers which 

transport electricity from generators to distribution networks in urban and regional areas. 

¶ Transformers, poles and wires operated by DNSPs which convert electricity from the high 

voltage network into medium and low voltages to  transport electricity to residential and 

business consumers.  

Distribution network costs typically account for between 30 and 40 per cent of what consumers 

pay for their electricity as part of their retail electricity bill. 

This benchmarking provides consumers with useful information about the relative 

efficiency of distribution networks that transport electricity to their door. It also helps 

them better understand how the performance of these networks has improved over 

time, and how it compares to the businesses that distribute electricity to consumers in 

other regions and states.  

Benchmarking also provides managers and investors with information on the relative 

efficiency of network businesses, and provides the governments who set regulatory 

standards with information about the impacts of regulation on network efficiency, 

charges and ultimately electricity prices.  

Benchmarking is one of the key tools the Australian Energy Regulator (AER) draws on 

when setting the maximum revenues networks can recover through consumers' bills. It 

helps us understand why network productivity is increasing or decreasing, how efficient 

service providers are, and where best to target our expenditure reviews. 
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1. Distribution network productivity has grown since 2015  

The primary benchmarking technique we use to measure the productivity of the 

electricity distribution industry is total factor productivity. This is a technique that 

measures the productivity of businesses over time by measuring the relationship 

between the inputs used and the outputs delivered. Where businesses are able to 

deliver more outputs for a given level of inputs, this reflects an increase in productivity. 

Our analysis indicates that electricity distribution productivity grew by 2.7 per cent over 

2016ï17, exceeding productivity growth for the overall economy and the utility sector 

(covering electricity, gas, water and waste services (EGWWS)).  

Figure 1 Electricity distribution industry, utility sector, and economy 

productivity indices, 2006ï17 

 

We have now observed two consecutive years of growth in electricity distribution 

industry productivity. This is a change from the historical productivity decline over the 

2007ï15 period. The primary reason for the decline in productivity over this period was 

rising capital and operating expenditure (opex) for distribution networks.  

Our analysis indicates that reductions in opex, as well as fewer minutes in which 

customers were without electricity supply, were the primary factors driving growth in 

industry productivity. This suggests that the distribution industry, at an overall level, 

has been able to deliver energy more reliably to more customers and at a lower cost.  

2. Falling network costs are putting downward pressure on consumers' bills 

Distribution network costs typically account for between 30 and 40 per cent of what 

consumers pay for their electricity (with the remainder covering generation costs, 

transmission and retailing, as well as regulatory programs). Increases and decreases 

in network charges can have a material impact on consumersô electricity bills. 
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Figure 2 shows that network revenues (and consequently network charges) across the 

NEM significantly increased over the past decade. This led to increases in consumersô 

retail electricity bills.1 However, since 2015, distribution revenues have declined due to 

lower operating costs, as well as lower borrowing costs. These falling costs are 

reflected in the growth in industry productivity. 

Consumers should benefit from the improvement in distribution network productivity 

through downward pressure on network charges and customer bills. 

Figure 2 Indexes of network revenue changes by jurisdiction, 2006ï17 

 

3. Eight distribution service providers improved their productivity in 2017 

Multilateral total factor productivity (MTFP) is the headline technique we use to 

measure and compare the relative productivity of jurisdictions and individual DNSPs. 

This technique allows us to compare total productivity levels between DNSPs and 

informs our assessment of the relative efficiency of each service provider.    

Table 1 presents MTFP results for each individual DNSP and how they have changed 

between 2016 and 2017. This shows that in 2017: 

¶ AusNet Services (13 per cent), Ergon Energy (7 per cent) and Endeavour Energy 

(6 per cent) were the most improved DNSPs in the NEM. 

¶ CitiPower (3 per cent), Powercor (3 per cent) United Energy (4 per cent), Ausgrid (5 

per cent), and Energex (1 per cent) also noticeably improved their productivity. 

                                                

 
1  AER State of the Market Report 2017, p. 135. 



 

 

iv 

 

¶ SA Power Networks (ï6 per cent) and TasNetworks (ï8 per cent) experienced 

relatively large decreases in productivity, while Essential Energy (ï3 per cent) and 

Evoenergy (ï4 per cent) experienced moderate decreases in productivity. 

Table 0.1 Individual DNSP MTFP rankings and scores, 2016 to 2017 

DNSP 
2017     

Rank 

2016    

Rank 
2017 Score 2016 Score 

Change 

(%) 

CitiPower (Vic)  1  1 1.500 1.456 3% 

SA Power Networks 2 2 1.304 1.391 ï6% 

United Energy (Vic) 3 ą 4 1.267 1.211 4% 

Powercor (Vic) 4 Ć 3 1.254 1.219 3% 

Energex (QLD) 5 5 1.156 1.140 1% 

Ergon Energy (QLD) 6 ą 8 1.106 1.026 7% 

Jemena (Vic) 7 Ć 6 1.100 1.101 0% 

Endeavour Energy (NSW) 8 ą 9 1.094 1.025 6% 

AusNet Services (Vic) 9 ą 12 1.056 0.927 13% 

Evoenergy (ACT) 10 Ć 7 1.016 1.056 ï4% 

Essential Energy (NSW) 11 11 0.953 0.981 ï3% 

TasNetworks 12 Ć 10 0.927 1.000 ï8% 

Ausgrid (NSW) 13 13 0.860 0.821 5% 

 

4. Improved performance of the frontier distribution service providers 

Figure 3 shows that CitiPower, Powercor, United Energy and SA Power Networks have 

consistently been the most efficient distribution service providers in the NEM. These 

networks are amongst those service providers that are on the productivity frontier, as 

measured by MTFP.  

The productivity of these service providers declined between 2006 and 2014 due to 

increasing operating costs, including in response to new regulatory obligations. 

However, since 2015, all four service providers have increased their MTFP score. This 

is one of the reasons for the productivity growth in the electricity distribution industry. 

SA Power Networksô productivity declined in 2017, although it retained its ranking of 

second in terms of productivity levels. This reduction in MTFP was in part due to a 

number of abnormal weather events that contributed to higher than normal emergency 

response costs and guaranteed service levels (GSL) payments to customers in 2017. 
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Figure 3 Multilateral total factor productivity by individual DNSP, 2006ï17 
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5. Operating expenditure reforms are leading to catch-up by less efficient firms 

Figure 4 shows that Evoenergy, Energex, Ergon Energy, Essential Energy, Endeavour 

Energy, AusNet Services, and Ausgrid have all increased their operating expenditure 

efficiency in recent years, as measured by opex multilateral partial factor productivity 

(MPFP).  

Several of the electricity distribution networks in ACT, New South Wales and 

Queensland have been among the least efficient networks over the past decade. 

Similarly, the measured efficiency of service providers like AusNet Services had been 

steadily declining for a number of years.  

Due to business reforms and restructuring initiatives, including significant reductions to 

their workforces, these networks are now beginning to catch-up to the more efficient 

networks in the NEM.  

Figure 4  Opex multilateral partial factor productivity, 2012ï17 

 

One impact of these efficiency improvements is that Jemena, a firm that we have not 

previously found to be inefficient, now has an opex MPFP ranking below all DNSPs 

except for Ausgrid.  

Ausgrid is still the most inefficient network in the NEM. However, part of this reflects 

the transformation costs it incurred to reduce its workforce and become more efficient. 

Ausgrid is forecasting significant operating expenditure reductions in 2017ï18 and 

2018ï19, which we expect will drive growth in its relative efficiency, particularly once 

transformation costs are removed. 
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6. Ongoing development of economic benchmarking 

We operate an ongoing program to review and incrementally refine elements of the 

benchmarking methodology and data. This year our report includes a number of 

incremental additions that provide stakeholders with useful information about the 

relative efficiency of electricity distribution networks. These include: 

¶ more information about material differences in operating environments 

¶ additional partial performance indicators at the cost category level, and 

¶ additional econometric modelling results. 

We have also undertaken a periodic update of the output weights used in our 

productivity index models. 

These additions reflect some of the development work we have been pursuing over the 

past two years, including in response to comments and suggestions from the 

Australian Competition Tribunal and submissions from stakeholders to our 

benchmarking reports and regulatory determinations. 

Submissions to a draft version of this report raised a number of important issues that 

we will consider as part of our ongoing development program. These include: 

¶ The implications of differences in cost allocation and capitalisation approaches 

between DNSPs on our benchmarking results  

¶ Further review of our analysis of differences in operating environment factors (we 

consider this in section 4.3) 

¶ The data we use to calculate our partial performance indicators (specifically our 

new category level indicators) 

¶ The impact of increases in distributed energy resources (e.g. solar photovoltaics) 

and demand management activities across the industry on our benchmarking 

results, including how they are captured by the inputs and outputs that we measure 

in our benchmarking models. 

We are currently reviewing our benchmarking development priorities for the next 

twelve months. We will consult with all stakeholders as part of our ongoing program. 
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1 Introduction 

Productivity benchmarking is a quantitative or data driven approach used widely by 

governments and businesses around the world to measure how efficient firms are at 

producing outputs over time and compared with their peers.  

The National Electricity Rules (NER) require the AER to publish benchmarking results 

in an annual benchmarking report. This is our fifth benchmarking report for distribution 

network service providers (DNSPs). This report is informed by expert advice provided 

by Economic Insights.2 

National Electricity Rules reporting requirement 

6.27 Annual Benchmarking Report 

(a) The AER must prepare and publish a network service provider performance report (an 

annual benchmarking report) the purpose of which is to describe, in reasonably plain language, 

the relative efficiency of each Distribution Network Service Provider in providing direct control 

services over a 12 month period. 

Our benchmarking report considers the efficiency and productivity of individual network 

service providers. We focus on the productive efficiency of the DNSPs. DNSPs are 

productively efficient when they produce their goods and services at least possible cost 

given their operating environments and prevailing input prices.  

Our benchmarking report presents results from three types of 'top-down' benchmarking 

techniques:3   

¶ Productivity index numbers (PIN). These techniques use a mathematical index to 

determine the relationship between multiple outputs and inputs, enabling 

comparisons of productivity levels over time and between networks. 

¶ Econometric opex cost function models. These model the relationship between 

opex (as the input) and outputs to measure opex efficiency.  

¶ Partial performance indicators (PPIs). These simple ratio methods relate one 

input to one output. 

The primary benchmarking techniques we use in this report to measure the relative 

productivity of each DNSP in the NEM are multilateral total factor productivity (MTFP) 

                                                

 
2  The supplementary Economic Insights report outlines the full set of results for this year's report, the data we use 

and our benchmarking techniques. It can be found on the AER's benchmarking website. 
3  Top down techniques measure a network's efficiency based on high-level data aggregated to reflect a small 

number of key outputs and key inputs. They generally take into account any synergies and trade-offs that may 

exists between input components. Alternative bottom up benchmarking techniques are much more resource 

intensive and typically examine very detailed data on a large number of input components. Bottom up techniques 

generally do not take into account potential efficiency trade-offs between input components of a DNSPôs 

operations.  
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and multilateral partial factor productivity (MPFP). The relative productivity of the 

DNSPs reflects their efficiency. MPFP examines the productivity of either opex or 

capital in isolation.  

Each benchmarking technique cannot readily incorporate every possible exogenous 

factor that may affect a DNSP's costs. Therefore, the performance measures are 

reflective of, but do not precisely represent, the underlying efficiency of DNSPs.  For 

this benchmarking report, our approach is to derive raw benchmarking results and 

where possible, explain drivers for the performance differences and changes. These 

include those operating environment factors that may not have been accounted for in 

the benchmarking modelling.   

What is multilateral total factor productivity? 

Total factor productivity is a technique that measures the productivity of businesses over time 

by measuring the relationship between the inputs used and the outputs delivered. Where a 

business is able to deliver more outputs for a given level of inputs, this reflects an increase in 

its productivity. Multilateral total factor productivity allows us to extend this to compare 

productivity levels between networks. 

The inputs we measure for DNSPs are: 

¶ Five types of physical capital assets DNSPs invest in to replace, upgrade or expand their 

networks. 

¶ Operating expenditure (opex) to operate and maintain the network.  

The outputs we measure for DNSPs (and the relative weighting we apply to each) are: 

¶ Customer numbers. The number of customers is a significant driver of the services a 

DNSP must provide. (31 per cent weight) 

¶ Circuit line length. Line length reflects the distances over which DNSPs deliver electricity to 

their customers. (29 per cent weight) 

¶ Ratcheted maximum demand. DNSPs endeavour to meet the demand for energy from 

their customers when that demand is greatest. RMD recognises the highest maximum 

demand the DNSP has had to meet up to that point in the time period examined. (28 per 

cent weight) 

¶ Energy delivered (MWh). Energy throughput is a measure of the amount of electricity that 

DNSPs deliver to their customers. (12 per cent weight) 

¶ Reliability (Minutes off-supply). Reliability measures the extent to which networks are able 

to maintain a continuous supply of electricity. (Minutes off-supply enters as a negative 

output and is weighted by the value of consumer reliability). 

The November 2014 Economic Insights report referenced in Appendix A details the rationale 

for the choice of these inputs and outputs. This year Economic Insights has updated the 

weights applied to each output and these are reflected in this report. We discuss this further in 

Appendix B. 

Appendix A provides reference material about the development and application of our 

economic benchmarking techniques. Appendix B provides more information about the 

specific models we use and the data required.    
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Refinements in this year's report 

We operate an ongoing program to review and incrementally refine elements of the 

benchmarking methodology and data. The aim of this work is to maintain and 

continually improve the reliability of the benchmarking results we publish and use in 

our network revenue determinations.   

This year our report includes a number of incremental additions or changes: 

¶ More information about material differences in operating environments that may 

explain differences in measured productivity (section 4.3). 

¶ Additional benchmarking models and techniques, which aligns with our broader 

strategy of relying on a broad range of techniques to assess the prudency and 

efficiency of individual service providers. These include additional econometric 

modelling results (section 5.1) and partial performance indicators at the cost 

category level (section 5.2). 

¶ Updated output weightings for productivity index models. Five years have passed 

since we originally estimated the output weights, and there are longer-term benefits 

of providing results that reflect the most recent data. Our updated weights do not 

materially change the productivity index number scores of most DNSPs. Appendix 

B.3 includes further explanation for the updated output weights and reports our 

benchmarking results using the original output weights. This allows stakeholders to 

assess the impact this change has on the productivity results. 

These reflect some of the development work we have been pursuing over the past two 

years. The additions to this yearôs report address some of the concerns raised by the 

Australian Competition Tribunal4 and reflect our consideration of submissions from 

stakeholders to our benchmarking reports and regulatory determinations.  

We consulted with DNSPs on a draft version of this report. We received submissions 

from Ausgrid, AusNet Services, Endeavour Energy, Energy Queensland (Energex and 

Ergon Energy), Essential Energy, Jemena, SA Power Networks and TasNetworks. 

These submissions are available on our website. 

To the extent possible, we have addressed the issues raised by submissions in this 

report. Submissions also raised a number of important issues that we will consider as 

part of our ongoing development program. These include: 

¶ The implications of changes in cost allocation and capitalisation approaches 

between DNSPs (e.g. corporate overheads) on our benchmarking results.  

                                                

 
4  In May 2017, the Full Federal Court ruled on the AER's appeal of a 2016 Australian Competition Tribunal (the 

Tribunal) decision on revenue determinations made for NSW and ACT electricity distribution networks covering the 

2014-19 regulatory control period. The Tribunal considered that we relied too heavily on the results of a single 

benchmarking model to derive our alternative opex forecasts for the NSW and ACT distribution networks. In 

coming to this decision, it made a number of observations about our economic benchmarking models.  
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¶ Further review of our analysis of differences in operating environment factors (we 

consider this in section 4.3). 

¶ The data we use to calculate our partial performance indicators (specifically our 

new category level indicators). 

¶ The impact of increases in distributed energy resources (e.g. solar photovoltaics) 

and demand management activities across the industry on our benchmarking 

results, including how they are captured by the inputs and outputs that we measure 

in our benchmarking models. 

We are currently reviewing our benchmarking development priorities for the next 

twelve months. We will consult with all stakeholders as part of our ongoing program. 
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2 Why we benchmark electricity networks  

Electricity networks are 'natural monopolies' that do not face the typical commercial 

pressures experienced by firms in competitive markets. They do not need to consider 

how and whether or not rivals will respond to their prices. Without appropriate 

regulation, network operators could increase their prices above efficient levels and 

would face limited pressure to control their operating costs or invest efficiently. 

Consumers pay for electricity network costs through their retail electricity bills. 

Distribution network costs typically account for between 30 and 40 per cent of what 

consumers pay for their electricity (with the remainder covering the costs of generating, 

transmitting and retailing electricity, as well as various regulatory programs). Figure 2.1 

provides an overview of the typical electricity retail bill. 

Figure 2.1 Network costs as a proportion of retail electricity bills, 2017 

 

Source:  AEMC, AER analysis. 

Under the National Electricity Law (NEL) and the NER, the AER regulates electricity 

network revenues with the goal of ensuring that consumers pay no more than 

necessary for the safe and reliable delivery of electricity services. Because network 

costs account for such a high proportion of consumers electricity bills, AER revenue 

determinations have a significant impact on consumers.    
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The AER determines the revenues that an efficient and prudent network business 

would require at the start of each five-year regulatory period. The AER determines 

network revenues through a ópropose-respondô framework.5 Network businesses 

propose the costs they believe they need during the regulatory control period to 

provide safe and reliable electricity and meet predicted demand. The AER responds to 

the networks' proposals by assessing, and where necessary, amending them to reflect 

óefficientô costs.  

The NER requires the AER to have regard to network benchmarking results when 

assessing and amending network capex and opex expenditures, and to publish the 

benchmarking results in this annual benchmarking report.6 The AEMC added these 

requirements to the NER in 2012 to: 

¶ reduce inefficient capital and operational network expenditures so that electricity 

consumers would not pay more than necessary for reliable energy supplies, and 

¶ to provide consumers with useful information about the relative performance of their 

electricity NSP to help them participate in regulatory determinations and other 

interactions with their NSP.7 

Economic benchmarking gives us an additional source of information on the efficiency 

of historical network opex and capex expenditures and the appropriateness of using 

them in forecasts. We also use benchmarking to understand the drivers of trends in 

network efficiency over time and changes in these trends. As we have done in this 

year's report, this can help us understand why network productivity is increasing or 

decreasing and where best to target our expenditure reviews.8 

The benchmarking results also provide network owners and investors with useful 

information on the relative efficiency of the electricity networks they own and invest in. 

This information, in conjunction with the financial rewards available to businesses 

under the regulatory framework and business profit maximising incentives, can 

facilitate reforms to improve network efficiency that can lead to lower network costs 

and retail prices.  

Benchmarking also provides government policy makers (who set regulatory standards 

and obligations for networks) with information about the impacts of regulation on 

                                                

 
5  The AER assesses the expenditure proposal in accordance with the Expenditure Forecast Assessment Guideline 

which describe the process, techniques and associated data requirements for our approach to setting efficient 

expenditure allowances for network businesses, including how the AER assesses a network businessôs revenue 

proposal and determines a substitute forecast when required. See: https://www.aer.gov.au/networks-

pipelines/guidelines-schemes-models-reviews/expenditure-forecast-assessment-guideline-2013.  
6  NER cll. 6.27 (a), 6.5.6 (e),(4) and 6.5.7 (e)(4). 
7  AEMC final rule determination 2012, p. viii. 
8  AER Explanatory Statement Expenditure Forecast Assessment Guideline November 2013: 

https://www.aer.gov.au/system/files/Expenditure%20Forecast%20Assessment%20Guideline%20-

%20Explanatory%20Statement%20-%20FINAL.pdf, p. 78-79. 

https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/expenditure-forecast-assessment-guideline-2013
https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/expenditure-forecast-assessment-guideline-2013
https://www.aer.gov.au/system/files/Expenditure%20Forecast%20Assessment%20Guideline%20-%20Explanatory%20Statement%20-%20FINAL.pdf
https://www.aer.gov.au/system/files/Expenditure%20Forecast%20Assessment%20Guideline%20-%20Explanatory%20Statement%20-%20FINAL.pdf
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network costs, productivity and ultimately electricity prices. Additionally, benchmarking 

can provide information to measure the success of the regulatory regime over time. 

Finally, benchmarking provides consumers with accessible information about the 

relative efficiency of the electricity networks they rely on. The breakdown of inputs and 

outputs driving network productivity in particular, allow consumers to better understand 

what factors are driving network efficiency and network charges that contribute to their 

energy bill. This helps to inform their participation in our regulatory processes and 

broader debates about energy policy and regulation.  

Since 2014, the AER has used benchmarking in various ways to inform our 

assessments of network expenditure proposals. The AER's 2015 revenue 

determinations for DNSPs in QLD (Ergon and Energex), NSW (Ausgrid, Essential and 

Endeavour) and the ACT (Evoenergy) were the first to use economic benchmarking to 

assess the efficiency of network costs. Our economic benchmarking analysis has been 

one contributor to the reductions in network costs and revenues for these DNSPs, and 

the retail prices faced by consumers. 

Figure 2.2 shows that network revenues (and consequently network charges paid by 

consumers) have fallen in all jurisdictions in the NEM since 2015. This reversed the 

increase in network costs seen across the NEM over 2007 and 2013, which led to the 

large increases in retail electricity prices.9 This highlights the potential impact on retail 

electricity charges of decreases in network revenues flowing from AER network 

revenue determinations, including those informed by benchmarking. 

Figure 2.2 Indexes of network revenue changes by jurisdiction, 2006ï17 

 

Source:  Economic Benchmarking RIN. 

                                                

 
9  AER State of the Market Report 2017, p. 135. 
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3 The productivity of electricity distribution as 

a whole 

Key points 

¶ Electricity distribution productivity, as measured by total factor productivity (TFP), increased by 

2.7 per cent over 2016ï17. Reductions in opex and improvements in reliability drove this 

productivity growth.  

¶ Productivity growth in the electricity distribution industry has exceeded that in the overall 

Australian economy and the electricity, gas, water and waste services (EGWWS) utilities sector 

since 2015.  

¶ Distribution network productivity improved over 2016ï17 in Victoria, New South Wales and 

Queensland, while it declined in ACT, Tasmania and South Australia.  

This chapter presents total factor productivity (TFP) results at the electricity distribution 

industry level. This is our starting point for examining the relative productivity and 

efficiency of individual service providers. 

Figure 3.1 presents total factor productivity for the electricity distribution industry over 

the period 2006ï17. This shows that industry-wide productivity increased by 2.7 per 

cent over 2016ï17. We have now observed two consecutive years of growth in 

electricity distribution industry productivity. This provides some evidence to suggest 

there has been a turn-around in distribution productivity, compared to the historical 

decline between 2007 and 2015. 

Figure 3.1 Electricity distribution total factor productivity (TFP), 2006ï17 

 

Source: Economic Insights. 

Figure 3.2 compares the total factor productivity of the electricity distribution industry 

over time relative to estimates of the overall Australian economy and utility sector 
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(electricity, gas, water and waste services (EGWWS)) productivity. Since 2015, 

productivity growth in the electricity distribution industry has exceeded both the overall 

economy and the utilities sector. 

Figure 3.2 Electricity distribution and economy productivity indices, 

2006ï17 

 

Source:  Economic Insights; Australian Bureau of Statistics. 

Note:  The productivity of the Australian economy and the EGWWS industry is from the ABS indices within 

5260.0.55.002 Estimates of Industry Multifactor Productivity, Australia, Table 1: Gross value added based 

multifactor productivity indexes (a). We have rebased the ABS indices to one in 2006.  

Figure 3.3 helps us understand the drivers of change in electricity distribution 

productivity by showing the contributions of each output and each input to the average 

annual rate of change in total factor productivity in 2017. This shows that reductions in 

opex and the number of minutes off supply, in addition to growth in customer numbers, 

drove distribution productivity growth in 2016ï17. This suggests that electricity 

distribution, at an overall level, has been able to deliver energy more reliably to more 

customers and at a lower opex cost.  

Changes in the quantity of physical capital assets did not have a significant impact on 

changes in productivity in 2017. However, consistent with the trend to underground 

power supply in new developments, networks invested in relatively more underground 

distribution cables in 2017. This had a small negative effect on overall productivity. 
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Figure 3.3 Electricity distribution output and input percentage point 

contributions to average annual TFP change, 2017 

 

Source:  Economic Insights. 

Note:  The inputs and outputs in this chart are minutes off-supply (mins off-supply), operating expenditure (opex), 

customer numbers (cust no), ratcheted maximum demand (RMD) , circuit line length (circuit kms), overhead 

distribution lines (O/H DN), energy delivered (GWh), underground sub-transmission cables (U/G ST), 

overhead sub-transmission lines (O/H ST), transformers (Trf), underground distribution cables (U/G DN). 

Table 3.1 presents a decomposition of the contribution of opex and capital inputs to 

distribution productivity growth by state. This shows that opex was the primary driver of 

the increases and decreases in productivity across all jurisdictions. Section 4 examines 

changes in the productivity and relative efficiency of individual DNSPs. 

Table 3.1 Component contributions to TFP growth rate, by state, 2017 

  2017 

  
Annual change in TFP 

Opex contribution to 
TFP 

Capital inputs 
contribution to TFP  

(%) (%) (%) 

Industry 2.7 1.4 ï0.6 

New South Wales 3.2 2.7 0.0 

Queensland 3.5 1.8 ï1.1 

Victoria 5.6 2.7 ï0.9 

South Australia ï3.1 ï5.2 ï0.4 

Tasmania ï8.8 ï9.5 ï0.9 

ACT ï3.4 ï3.8 ï0.5 

Source: Economic Insights; AER analysis. 



 

 

11 

 

4 The relative productivity of service providers 

Key points 

¶ Despite a decline in 2017, South Australia retained the highest distribution total productivity 

level, as measured by MTFP. This was followed by Victoria, Queensland, the ACT and New 

South Wales. Tasmaniaôs distribution total productivity level fell to the lowest of the included 

jurisdictions in 2017. 

¶ CitiPower, SA Power Networks, Powercor and United Energy have consistently been amongst 

the most productive service providers in the NEM over the last eleven years.  

¶ While CitiPower, Powercor and United Energy experienced a decline in productivity between 

2006 and 2014, their productivity growth has been positive since 2015. All three businesses 

further improved their productivity in 2017 by between 3 and 4 per cent. 

¶ Similarly, SA Power Networks experienced a decline in productivity between 2006 and 2014 

before two years of consecutive productivity growth. Its productivity then fell by 6 per cent in 

2017. This has been driven by increases in its costs of responding to abnormal storms and 

other weather events. 

¶ Significant operating efficiency reforms and business restructuring have improved the 

measured productivity of a number of DNSPs. Ergon Energy, Essential Energy and Evoenergy 

in particular have been relatively inefficient in the past, but are now beginning to catch-up to the 

more efficient frontier networks. This is most apparent in the improvements to their opex MPFP 

results.  

¶ AusNet Services improved its productivity by 13 per cent in 2017, the most of any DNSP in the 

NEM. AusNet Services was relatively productive over 2006 to 2011. However, from 2012 its 

productivity declined and its ranking was overtaken by other DNSPs. Its improvement in 2017 

means that it is now amongst the middle group of networks. 

¶ TasNetworks experienced some of the largest improvements in productivity of any DNSP 

between 2012 and 2015, due to improvements in its opex efficiency. However, large increases 

in opex in 2016 and 2017 have now eroded most of these prior gains. In 2017, TasNetworksô 

productivity declined by 8 per cent. TasNetworks states this is due to mitigation measures 

aimed at reducing bushfire and asset-related risks that were realised to be higher than 

previously understood. It expects to again improve its efficiency over the next several years. 

¶ It is desirable to take into account how differences in operating environment conditions not 

included in the benchmarking models can affect the benchmarking results. In September 2018, 

we published a report from Sapere Research Group and Merz Consulting about the most 

material operating environment factors (OEFs) driving apparent differences in estimated 

productivity and operating efficiency between the distribution networks in the NEM. Sapere-

Merzôs report identified a limited number of OEFs that materially affect the relative costs of each 

DNSP in the NEM. These are set out in section 4.3.  

¶ We will consult with the distribution industry as part of our next steps in refining the assessment 

and quantification of OEFs not included directly in the benchmarking models. 
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This chapter presents economic benchmarking results and provides our key 

observations on the reasons for changes in relative productivity of each DNSP in the 

NEM. Our website contains the full benchmarking results.  

4.1 Economic benchmarking results 

MTFP is the headline technique we use to measure and compare the relative 

productivity of jurisdictions and individual DNSPs.  

Figure 4.1 presents relative distribution productivity levels by state, as measured by 

MTFP over the period 2006 to 2017. This shows that, despite a decline in 2017, South 

Australia retained the highest distribution total productivity level, followed by Victoria, 

Queensland, the ACT and New South Wales. Tasmaniaôs distribution total productivity 

level fell to the lowest of the included jurisdictions in 2017. 

Figure 4.1 Electricity distribution MTFP levels by state, 2006ï17 

 

Source:  Economic Insights. 

The remainder of this section examines the relative productivity of individual DNSPs. 

Table 4.1 presents the MTFP rankings for individual DNSPs in the NEM in 2017 and 

the change in rankings between 2016 and 2017.  
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Table 4.1  Individual DNSP MTFP rankings and scores, 2016 to 2017 

DNSP 
2017     

Rank 

2016    

Rank 

2017   

Score 

2016   

Score 

Change 

(%) 

CitiPower (Vic)  1  1 1.500 1.456 3% 

SA Power Networks 2 2 1.304 1.391 ï6% 

United Energy (Vic) 3 ą 4 1.267 1.211 4% 

Powercor (Vic) 4 Ć 3 1.254 1.219 3% 

Energex (QLD) 5 5 1.156 1.140 1% 

Ergon Energy (QLD) 6 ą 8 1.106 1.026 7% 

Jemena (Vic) 7 Ć 6 1.100 1.101 0% 

Endeavour Energy (NSW) 8 ą 9 1.094 1.025 6% 

AusNet Services (Vic) 9 ą 12 1.056 0.927 13% 

Evoenergy (ACT) 10 Ć 7 1.016 1.056 ï4% 

Essential Energy (NSW) 11 11 0.953 0.981 ï3% 

TasNetworks 12 Ć 10 0.927 1.000 ï8% 

Ausgrid (NSW) 13 13 0.860 0.821 5% 

Source:  Economic Insights, AER analysis. 

Note: All scores are calibrated relative to the 2006 Evoenergy score which is set equal to one. 

Figure 4.2 presents MTFP results for each DNSP from 2006 to 2017.  



 

 

14 

 

Figure 4.2 MTFP indexes by individual DNSP, 2006ï17 
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Source: Economic Insights, AER analysis. 
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In addition to MTFP, we also present the results of two MPFP models: 

¶ Opex MPFP. This considers the productivity of the DNSPsô operating expenditure. 

¶ Capital MPFP. This considers the productivity of the DNSPsô use of overhead lines 

and underground cables (each split into distribution and sub-transmission 

components) and transformers.  

These partial approaches assist in interpreting the MTFP results by examining the 

contribution of capital assets and operational expenditure to overall productivity. They 

use the same output specification as MTFP but provide more detail on the contribution 

of the individual components of capital and opex to changes in productivity. However, 

they do not account for synergies between capex and opex like the MTFP model.  

These results are only indicative of the DNSPs' relative performance. While the impact 

of network density and some system structure OEFs which are beyond a DNSPôs 

control are included in the analysis, additional OEFs can affect a DNSP's costs and 

benchmarking performance. Section 4.3 provides more information about some of 

these additional factors. 

Figure 4.3 and Figure 4.4 presents opex MPFP and capital MPFP results, respectively, 

for all DNSPs over the 2006 to 2017 period.  
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Figure 4.3 DNSP opex multilateral partial factor productivity indexes, 2006ï17 

 

Source: Economic Insights, AER analysis. 




























































































