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Important Notice 

If you are a party other than Western Power, KPMG: 

 owes you no duty (whether in contract or in tort or under statue or otherwise) with respect to 
or in connection with the attached report or any part thereof; and 

 will have no liability to you for any loss or damage suffered or costs incurred by you or any 
other person arising out of or in connection with the provision to you of the attached report or 
any other part thereof, however the loss or damage is caused, including, but not limited to, 
as a result of negligence. 

If you are a party other than Western Power and you choose to rely upon the attached report or any 
part thereof, you do so entirely at your own risk. 

Limitations 

The responsibility for determining the adequacy or otherwise of our terms of reference is that of 
Western Power. 

The services provided under our engagement contract (�Services�) have not been undertaken in 
accordance with any auditing, review or assurance standards. Any reference to �audit� and �review� 
throughout this report, is not intended to convey that the Service have been conducted in accordance 
with any auditing, review or assurance standards. Further, as our scope of work does not constitute 
an audit or review in accordance with any auditing, reviewing or assurance standards, our work will 
not necessarily disclose all matters that may be interest to Western Power or reveal errors and 
irregularities, if any, in the underlying information. 

In preparing this report, we have had access to information provided by Western Power and its 
specialist advisors, information provided by Western Power that has been prepared by third parties, 
and publicly available information. We have relied upon the truth, accuracy and completeness of any 
information provided or made available to us in connection with the Services without independently 
verifying it. Any findings or recommendations contained within this report are based upon our 
reasonable professional judgement based on the information that available from the sources 
indicated. Should the project elements, external factors and assumptions change then the findings 
and recommendations contained in this report may no longer be appropriate. Accordingly, we do not 
confirm, underwrite or guarantee that the outcomes referred to in this report will be achieved. 

We do not make any statements as to whether any forecasts or projections will be achieved, or 
whether the assumptions and data underlying any such prospective financial information are 
accurate, complete or reasonable. We will not warrant or guarantee the achievement of any such 
forecasts or projections. There will usually be differences between forecast or projected and actual 
results, because events and circumstances frequently do not occur as expected or predicted, and 
those differences may be material. 

Our reporting date corresponds with a period of significant volatility in global financial markets and 
widespread macro-economic uncertainty. In light of the emergence and spread of COVID-19, this 
volatility and uncertainty could persist for some time. The assumptions set out in our report will need 
to be reviewed and revised to reflect any changes which emerge as a result of COVID-19. As a result 
of the continued uncertainty in relation to the impact of COVID-19, our work may not have identified, 
or reliably quantified the impact of, all such uncertainties and implications. If the assumptions 
provided by Western Power on which this report is based are subsequently shown to be incorrect or 
incomplete, this could have the effect of changing the findings set out in this report and these 
changes could be material. We are under no obligation to amend our report for any subsequent new 
information. 
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Executive Summary 
 
Values of customer reliability (VCR) represent the willingness of different customer types to pay for 
the reliable supply of electricity. VCR serves as an important input into regulatory and network 
investment contexts; informing the reliability incentive rates used in service standard incentive 
schemes, as well as informing decision making with respect to the trade-off between the benefit of 
reliability improvements and the cost of investment needed to achieve such improvements.  

Western Power has engaged KPMG to develop robust estimates of the VCR values to apply during 
the Access Arrangement 5 (AA5) period between July 2022 and June 2027. These estimates are 
based on the methodology used in the National Electricity Market (NEM). 

VCR was most recently reviewed in the NEM by the Australian Energy Regulator (AER) in 20181. The 
AER released the final outcomes of its VCR review in December 2019, setting out VCR values for 
both distribution and transmission connected customers related to unplanned outages of up to 12 
hours in duration for the NEM and Northern Territory. Prior to the AER�s review, the VCR values used 
in the NEM were those from the 2014 AEMO review 2. 

In both the 2019 AER and the 2014 AEMO reviews, VCR estimates were developed through a 
detailed customer survey process. This involved collecting responses from a representative sample 
of residential and business customers relating to their willingness to pay to avoid a baseline outage 
scenario, and the contingent value they place on additional outage characteristics. 

The 2019 AER review segmented residential customers with greater granularity as compared to 
AEMO in its 2014 review. The AER segmented residential customers by climate zone and 
remoteness classification, capturing differences in reliability preferences driven by climate conditions 
and location, including differences across different regions of the same state. AEMO segmented 
residential customers at a state level and estimated residential VCR for each state in the NEM. 

The 2019 AER review also applied a different definition to �Very Large Business� customers, as 
compared to AEMO�s definition of �Direct Connect� customers. The AER considered that high voltage 
distribution connected customers with peak demand greater than 10 MVA were representative of a 
similar reliability experience to transmission-connected customers and therefore grouped these 
customers in a segment �Very Large Business�. The AER�s review also differed from AEMO�s with 
respect to the pool of customers surveyed, the contingent valuation and choice modelling survey 
designs, and the outage scenarios for which VCRs were estimated. 

For Access Arrangement 4 (AA4), Western Power proposed VCR values based on the 2014 AEMO 
estimates for the NEM, with adjustments to reflect the frequency and nature of outages experienced 
by different customer types on Western Power�s network. This avoided the need to undertake a 
detailed customer survey process and associated analysis on a standalone basis for Western Power�s 
customers. 

For AA5, the Economic Regulation Authority (ERA) has proposed that VCR values be estimated using 
broadly the same approach as in AA4. That is, �the most recent AER results available should be used 
to estimate suitable values for Western Power. There are some differences in the method and format 
of data compared with the previous study undertaken by AEMO that will need to be accounted for to 
obtain suitable values for Western Power�s customers.�3  

Consistent with this, Western Power has engaged KPMG to develop robust VCR estimates for AA5 
that are adapted from the outcomes of the AER�s 2019 VCR review. 

 
1 Australian Energy Regulator � Values of Customer Reliability, Final report on VCR values � December 2019, p. 56 
2 Australian Energy Market Operator � Value of Customer Reliability Review � Final Report, September 2014 
3 ERA, Framework and approach for Western Power�s fifth access arrangement review � Issues Paper, April 2021, p.34. 
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 Western Power�s outage probabilities for each of the 32 scenarios (calculated based on five years 
of outage data between April 2016 and March 2021). 

 
Developing customer segment VCRs for Large Commercial > 10 MVA and Transmission-connected 
customers 

VCR estimates for Large Commercial > 10 MVA and Transmission-connected customers are 
developed (consistent with the AER�s approach) by: 

 unweighting the AER�s published Very Large Business estimates (for each of 4 industry types) 
using the published frequency of various outage durations observed in the NEM (the same 
frequency distribution was used across all 4 industry types) to produce a set of raw VCR 
estimates; and 

 reweighting these values using Western Power�s frequency of various outage durations 
impacting Large Commercial > 10 MVA and Transmission-connected customers respectively. 

 
Step 4 – Weighting customer segment VCRs together to produce VCRs for Western Power’s 
network segments 

Using detailed data on energy consumption (kWh) over the last 5 years, VCRs have been weighted 
together to produce aggregated estimates for various customer segments and feeder types on the 
Western Power network. 

 
Step 5 – Final VCR recommendations 

KPMG has developed the following aggregated VCR estimates for customers on the Western Power 
network, segmented by customer type and feeder type, in June $2021. 

The VCR estimates below have been derived using a 5-year averaging period between April 2016 and 
March 2021 applied to both Western Power�s outage data and annual consumption data. We tested 
the sensitivity of VCR results to the use of 1-year and 5-year averaging periods, observing minor 
differences for certain customer segments. However, results were broadly stable across both 
averaging periods. Ultimately, we applied a 5-year period as this aligns with the length of period used 
in setting service standard benchmarks and incentive rates, as well as smoothing some annual 
variation observed in the data over shorter time periods. 

The only exception to this is in the case of Large Commercial > 10 MVA and Transmission-connected 
customers in respect of which, we have applied a 10-year averaging period to Western Power�s 
outage data. This is because the number of interruptions impacting customers in these segments 
was small relative to other customer segments, and therefore a longer averaging period provided 
more stable VCR estimates and captured a greater proportion of the available data. 

In line with the AER�s methodology, the VCR estimates presented below apply to standard outages 
only, referring to unplanned outages of up to 12 hours in duration. The VCR estimates in this report 
therefore do not cover all reliability events. Western Power may need to consider additional analysis 
with respect to extreme outage events on the network that fall outside the 12 hour standard 
duration, particularly in assessing projects which aim to improve resilience against extreme events. 
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The Large Commercial > 10 MVA and Transmission-connected customer VCR estimates for Western 
Power are broadly higher than those estimated by the AER for Very Large Business customers in the 
NEM in 2019. This is primarily due to a higher frequency of short duration (10 minute) outages in 
Western Power�s outage data, which the surveyed Very Large Business customers typically place a 
very high value on due to the high fixed cost of restoring operations following an outage of any 
duration. 
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1 Introduction 
 

1.1 Background and context 
 

Value of customer reliability (VCR) represents the value different classes of customers place on 
reliability of electricity supply under different conditions. VCR plays an important role as an input in 
network investment decision making, balancing competing customer outcomes of affordability and 
reliability. VCR is comprised of a set of values expressed in dollars per kilowatt hour ($/kWh), 
representing different residential and business customer types, which can be used selectively as 
relevant to the context in which they are being applied. 

VCR estimates are typically derived by conducting customer surveys, involving collating responses 
across a representative sample of consumers of their willingness to pay for the reliable supply of 
electricity in different scenarios. 

Between October 2018 and December 2019, the Australian Energy Regulator (AER) derived VCR 
estimates for customers served by networks operating in the National Energy Market (NEM) and the 
Northern Territory through an extensive consumer survey process, collecting responses from 
approximately 7,400 residential customers and 1,800 business customers. This is the largest review 
of VCR undertaken in Australia to date. The Australian Energy Market Operator (AEMO) conducted a 
similar exercise in 2014, surveying approximately 3,000 residential and businesses customers across 
the NEM. The survey was the first of its type conducted across the whole of the NEM. 

To date, no equivalent choice modelling and contingent valuation survey process has been 
undertaken with a sufficiently large and representative sample of WA customers. 

For Access Arrangement 4 (AA4), Western Power proposed VCR values based on the 2014 AEMO 
estimates for the NEM, with adjustments to reflect the frequency and nature of outages experienced 
by different customer types on Western Power�s network.  This avoided the need to undertake a 
detailed customer survey process and associated analysis on a standalone basis for Western Power�s 
customers. 

For AA5, the Economic Regulation Authority (ERA) has proposed that VCR values be estimated using 
broadly the same approach as in AA4. That is, �the most recent AER results available should be used 
to estimate suitable values for Western Power. There are some differences in the method and format 
of data compared with the previous study undertaken by AEMO that will need to be accounted for to 
obtain suitable values for Western Power�s customers.�7  

Western Power has engaged KPMG to develop estimates of VCR for customers on its network to 
apply over the Access Arrangement 5 (AA5) period: July 2022 to June 2027. KPMG�s task is to adapt 
the AER�s VCR estimates from the 2019 review to apply to Western Power�s customers. 
 

 

 

 

 
7 ERA, Framework and approach for Western Power�s fifth access arrangement review � Issues Paper, April 2021, p.34. 
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1.2 Role of VCRs 
 

VCR values will have multiple applications for Western Power over the AA5 period, in both a 
regulatory and network investment decision making context: 

 For the setting of incentive rates in the AA5 submission for network reliability service standard 
benchmarks under the financial incentive scheme and Service Standard Adjustment Mechanism. 

 To inform network investment decisions, including assessing the trade-off between reliability and 
affordability when investing to deliver a reliable electricity network. 
 

1.3 Scope of VCRs in this report 
 

The VCR estimates presented in this report apply to standard outages only, referring to unplanned 
outages of up to 12 hours in duration. The VCR estimates in this report therefore do not cover all 
reliability events. In March 2020, the AER published a draft model and consultation paper relating to 
Widespread and Long Duration Outages (WALDO). Stakeholder feedback on the AER�s proposed 
approach to model WALDO events raised questions regarding the quantification of social costs, and 
the shape of the WALDO VCR curve. As a result, the AER discontinued the WALDO model and 
methodology in September 20208. No further information has since been published, however the 
AER has noted it will continue to consider the issue and carry out further research on the costs of 
WALDO. 

Western Power will need to consider additional analysis with respect to extreme outage events on 
the network that fall outside the 12 hour standard duration covered by KPMG�s review, particularly in 
assessing projects which aim to improve resilience against extreme events. 
 

We also note the possibility that VCR measures may not fully capture all customers� preferences and 
values for reliability and resilience.  Generally speaking, resilience is different to reliability as it 
includes the capacity of consumers, firms, and markets to temporarily adjust, adapt, or otherwise 
compensate for the loss of electricity in ways that mitigate economic impacts.  

Following an external shock or extreme disruption such as a bushfire, consumers and firms (i.e. the 
community) will try to adapt and adjust their behaviour. Having a reliable source of supply during this 
period will greatly assist in their success, and impact on how the outcomes of their actions will help 
their response and recovery. While the AER VCR measures are targeted at the individual customer 
value, this can ignore the wider community benefit from access to reliable supply (i.e. access to 
shops and cafes, local community centres, communications). 

 

Certain segments of Western Power�s customers may place a high value on reliability that is not 
captured in the preferences of customers in the survey sample used by the AER. With respect to 
specific projects Western Power is undertaking to reduce costs that will impact certain customer 
segments, for example the rollout of stand-alone power systems to very remote customers, Western 
Power may seek to diverge from the VCR estimates derived using the methodology in this report in 
order to more accurately reflect the unique preferences of its customers in making network 
investment decisions. 

 

 
8 Australian Energy Regulator � Widespread and Long Duration Outages � Values of Customer Reliability, Final Conclusions, 
September 2020 
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1.4 Structure of this report 
 

This report is organised around the following sections. 

 Section 2: Comparative assessment of Western Power�s regional context 

This section assesses the context within which Western Power operates, and the factors that 
may impact the preferences of Western Power�s customers as compared to customers in the 
AER�s survey sample. The primary function of the contextual analysis component of our review is 
to consider the extent to which conditions in the NEM states may be considered sufficiently 
representative of the customer environment in Western Power�s service area, and therefore that 
the outcomes of the adaptation exercise being applied are expected to be robust. 

 Section 3: Estimation methodology 

This section provides a detailed description of the methodology we have applied in using outage 
and energy consumption data provided by Western Power to develop VCR estimates for each of 
the customer segments and feeder types on the Western Power network. It identifies issues 
that we encountered in applying our methodology, and how we resolved these issues to develop 
robust VCR estimates. 

 Section 4: Results and recommendations 
 
This section details the VCR estimates we have derived for the Western Power network under a 
range of different scenarios for all customer segments, and provides our final recommended VCR 
estimates for Western Power. 
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2 Comparative assessment of Western Power’s regional context 

  

The 2019 AER review published residential VCR estimates segmented by region on the basis of 
climate zone and remoteness, and non-residential VCR estimates segmented by industry sector and 
size, with no geographic segmentation. 

Reliability preferences for business customers were not considered to be materially different across 
states or regions.  The AER also found that there were �few statistically significant differences 
between the ANZSIC sectors�9 that were used to segment business customers, leading to only 
three broad sector groupings: Agriculture, Industrial, Commercial for business VCRs. VCRs for Very 
Large Business customers were similarly segmented by industry sector: Services, Industrial, Metals, 
Mines but not by region.  

Given the AER�s segmentation, it is necessary to translate the AER�s VCR estimates for Business 
and Very Large Business customers across the whole of the NEM to Western Power�s Commercial 
and Transmission-connected customers based on the implicit assumption that the region in which a 
business operates is not a material driver of its reliability preferences. 

Our contextual analysis in this section therefore focuses on sources of difference in the factors 
driving VCR for residential customers on Western Power�s network as compared to NEM customers 
who are located in the same climate zone. 
 

2.1 The scope and timescale of contextual considerations for VCR in AA5 
 

This report seeks to adapt estimates of VCR values as developed by the AER in 2019 for states in the 
NEM at that point in time to values applicable to Western Power�s network throughout the duration 
of the AA5 period between 2022 and 2027. Given this, the consideration of contextual factors 
relevant to VCR involves both a static and dynamic assessment, as depicted in Figure 1 below. 

  

 
9 Australian Energy Regulator � Values of Customer Reliability, Final report on VCR values � December 2019, p. 56 

This section assesses the context within which Western Power operates, and the factors that 
may impact the preferences of Western Power�s customers as compared to customers in the 
AER�s survey sample. 

The primary function of the contextual analysis component of our review is to consider the extent 
to which conditions in the NEM states may be considered sufficiently representative of the 
customer environment in Western Power�s service area, and therefore that the outcomes of the 
adaptation exercise being applied are expected to be reasonably robust. 
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the consideration as to what the key drivers of VCR are among Western Power�s customers, and 
how these factors vary with income. 

We note there are material differences in incomes between Western Australia and South Australia, 
and to a lesser extent New South Wales. However, the available evidence suggests that other 
factors included in our analysis such as climate conditions play a much more significant role in driving 
VCR outcomes. 
 

2.3.5 COVID-19 and changing electricity consumption habits 
 

The COVID-19 pandemic is the most significant development in the broader economy since the AER 
completed their VCR review in December 2019. The impact of COVID-19 has extended to shifting the 
nature of electricity consumption. As stay-at-home restrictions were introduced for periods in 2020 
and 2021 and businesses adopted flexible working arrangements, changing work habits created 
material shifts in demand patterns. Although the pandemic itself is expected to be temporary, it is 
likely that shifts to flexible working arrangements and the associated increased reliance on reliable 
electricity supply to residential customers may persist, including throughout the AA5 period. 

Specifically, many customers are now spending more time at home and are consuming more 
electricity during off-peak times to heat or cool their home office spaces, power their work 
appliances, and rely more significantly on stable home internet connections to connect with others 
working remotely. Prior to the COVID-19 pandemic, this electricity consumption load would be 
attributed to business customers in the commercial category, but an increasing share can be 
attributed to residential customers using their home as a workspace during the day. 

Data collected by the Australian Competition and Consumer Commission indicates that residential 
customers in Victoria, New South Wales, South Australia and South East Queensland used 10% 
more grid electricity in 2020 relative to 2019, while small business customers used 17% less over 
the same period. Although residential consumption increased in all states and small business 
consumption decreased in all states, the percentage changes were highly variable across states 
reflecting the differing length and severity of lockdown restrictions introduced by state governments. 
Furthermore, the increase in residential grid consumption of 10% does not reflect the increase in 
underlying residential demand in totality due to rooftop solar PV playing an increasing role in 
offsetting residential daytime demand in 2020. 

Given the significant impact of the COVID-19 pandemic in Australia since the early part of 2020, and 
the fact the AER�s estimates for the NEM were developed prior to the start of the pandemic, it 
should be considered whether an adjustment must be made to accurately reflect shifts in the size 
and nature of electricity consumption among Western Power�s customers, and the potentially higher 
value customers may place on reliability given the changing nature of their electricity consumption. 

It is likely that the extent to which changes in working habits have penetrated and will persist in the 
behaviour of consumers is highly variable across different regions in Australia, and different classes 
of customers. 

Certain states in Australia were more significantly impacted by higher levels of COVID-19 
transmission in their communities, and therefore experienced longer periods of stay-at-home 
restrictions, whereas other states were less significantly impacted and workers have continued to 
work from offices for large parts of the past 18 months. It may be true that customers who have 
worked from home for larger parts of 2020 and 2021 will be more likely to continue working from 
home in the future, whereas those in other states will largely return to pre-COVID-19 work 
conditions. 

The impact of the pandemic on electricity consumption is variable across different classes of 
customers and is unlikely to be persistent for all types of customers. For example, industrial or large 
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commercial customers are unlikely to be permanently impacted by the pandemic in the size or nature 
of their electricity consumption. Similarly, customers in Rural Long regions are less likely to be 
permanently impacted by the pandemic in their electricity consumption than those in CBD or Urban 
regions. As such, the impact of COVID-19 is unlikely to be material or persistent in the VCRs of all 
customer segments. 

However, in certain customer groups it may be more likely that a material change in the values they 
place on reliability has occurred since the start of the pandemic, for example, residential customers in 
urban areas or commercial customers in CBD areas are likely to be most clearly impacted as 
consumption shifts from CBD offices to urban home offices. Therefore, the VCRs of customers in 
certain segments and regions of Western Power�s network should be considered as potentially likely 
to shift from those derived for AA4 in 2017, and to differ from those derived for states in the NEM in 
2019. 

The key limitations in recognising the impact of the pandemic in modelling VCRs are a lack of data on 
the impact of COVID-19 on electricity consumption behaviour and consumers� willingness to pay for 
improved reliability, and uncertainty as to the extent to which changing work habits will persist and 
how demand patterns will settle into the future. Therefore, it is not feasible to include this impact in a 
robust manner in modelling VCRs for Western Power in AA5, but there is certainly scope for both the 
AER and Western Power to collect further data and conduct customer surveys on how COVID-19 has 
changed the way customers use and value reliable electricity and potentially reflect this in future VCR 
estimates. 
 

2.3.6 Emerging changes to the composition of Western Power’s network 
 

Western Power is seeking to transform the composition of its grid, investigating the merits of 
multiple emerging technologies and power system models that can provide an alternative to, or 
complement large scale generators. These technologies include microgrids and stand-alone power 
systems, both of which Western Power is already implementing through trials and early-stage 
rollouts. The primary aim of this transformation is for Western Power to service its customers at least 
cost, which for Rural Long customers in remote areas may be best achieved through a stand-alone 
power system rather than grid connection. Western Power�s Rural Long customers may have unique 
reliability preferences that differ from those of customers in other segments of the Western Power 
network or those of customers in the NEM. As such, it is important to consider the implications of 
these emerging network transformations on the VCRs of Western Power�s Rural Long customers in 
AA5 and beyond. 

Microgrids 

A microgrid is a small-scale power grid that can power a local community via a range of energy 
sources including solar, wind and battery storage. Microgrids are often located in isolated areas at the 
end of long feeder lines, improving reliability by placing the source of energy generation closer to 
where it will be used. Microgrids operate by supplying power via an islanded network that is 
disconnected from the grid, but unlike stand-alone power systems, microgrids typically have a back-
up connection to the main power grid. 

Stand-alone power systems 

A stand-alone power system is a self-sufficient power system that generates power through a 
renewable energy supply such as solar panels, and contains a battery, inverter and backup generator. 
A stand-alone power system supplies electricity to a single property, with the system sized to match 
the power use of the property. Western Power are rolling out stand-alone power systems in order to 
shift customers relying on the main electricity grid to a more reliable and safer power supply. 
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Figure 4 � Future shifts in the composition of Western Power's network 

 
 
Source: Western Power � The future of the grid: What is it made up of? (October 2019) 
 

As part of the AA5 Customer and Community Engagement Program, Western Power engaged with 
stakeholders through forums, focussed research groups and surveys of 1,500 residents and 300 
business customers. The customer engagement process found that: 

 Rural Long customers currently experience an outage every 3 months.  
 Rural Long customers were the most sensitive to maintaining the current standard of reliability, 

and demonstrated support for improvements to reliability, specifically reduced outage duration.  
 Rural Long customers were less sensitive to bill changes relative to their Urban and Rural Short 

counterparts, demonstrating a higher willingness to pay to secure improved service. 
 Rural Long customers are more supportive of and have a higher willingness to pay for 

renewables and new technologies where they will improve reliability outcomes. 

The above findings point towards a higher VCR for Rural Long customers and highlight that the VCRs 
of customers in remote areas may be more responsive to changes in the reliability of service. 

In addition to expected savings in the cost to service remote customers, the transition to microgrids 
and stand-alone power systems may impact the frequency of outages, speed up restoration time and 
provide more reliable supply to customers at the end of long powerlines on the edge of the grid. As 
this transition progresses, it is likely to have several implications for the VCRs of customers on 
Western Power�s network by impacting preferences related to willingness to pay for reliability, and 
potentially shifting the probability distribution of outages for certain network segments. 

In the absence of comparative survey data on the reliability preferences of customers both before 
and after being transitioned from a grid-connection to a stand-alone power system, it is difficult to 
quantify the impact of the transition on VCR. As the rollout progresses further, Western Power could 
seek to consult with customers who are served by stand-alone power systems and obtain data on 
the extent to which there have been shifts in the value they place on reliability. Depending on how 
material this impact is, Western Power may seek to reflect this in VCR estimates for Rural Short and 
Rural Long customers in subsequent access arrangements. 

Although similar alternative network solutions are being explored by network service providers in the 
NEM, the extent of this network transition is more material in Western Power�s context. Therefore, 
in the future VCR estimates developed with respect to regional and remote customers surveyed in 
the NEM may be less representative of the reliability preferences of Western Power�s rural 
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customers. In this context, survey data capturing a representative sample of customers across 
Western Power�s network may more accurately reflect the preferences of Rural Short and Rural Long 
customers in VCR estimates for AA6 and subsequent periods. 

Western Power�s plans to implement this significant system level shift also highlight the important 
role that accurate and robust VCR estimates play. Western Power�s plan for the future composition 
of its network is centred around dedicating capital expenditure to construct off-grid solutions to 
ensure that customers are serviced at least cost, whilst maintaining reliability of supply. In this 
context, VCRs play a key role in evaluating the trade-offs between capital expenditure, operational 
savings in network maintenance expenditure, and customer reliability outcomes to ensure that 
Western Power makes efficient decisions in the best interests of all customers with respect to 
providing reliable and affordable electricity. 
 

2.4 Conclusion on the impact of contextual factors on our approach to residential 
VCR 
 

Our analysis of the contextual factors that are likely to drive customers willingness to pay for 
reliability of electricity indicates that: 

 In relation to the factors that are likely to be material impactors of VCR over the AA5 period, 
outcomes in Western Power�s context are broadly comparable to those observed in the 
corresponding climate zone regions in the NEM. 

 Therefore, the exercise of adapting the AER�s VCR estimates to Western Power�s context on the 
basis of a climate zone segmentation appears reasonably robust for the AA5 period. 

 However, although a number of the factors assessed appear unlikely to drive any material 
variation in the value that Western Power�s customers place on reliability relative to the surveyed 
customers in the NEM over the course of AA5, these factors are likely to have more material 
implications for customer preferences in future access arrangement periods. 
 

2.4.1 Scope for change in Western Power’s residential VCR estimation process 
 

Western Power may in future identify unique customer preferences among its customers that are 
driven by a number of factors, including the following: 

 Distributed energy resources uptake: as the DER Roadmap is rolled out in WA and uptake 
increases, the role of assets behind the meter appears likely to be significant and may have a 
material impact on the value customers place on reliability. 

 Stand-alone power systems and alternative network solutions: as customers are transitioned 
onto stand-alone power systems, it will be timely to consider the change in outage frequency and 
duration, and whether this has a material impact on the reliability preferences of Rural Long 
customers. 

 COVID-19 and work from home trends: as the situation relating to the pandemic stabilises and 
demand patterns settle, the impact of COVID-19 on electricity consumption in Western Australia 
may be very different from what is observed in the NEM.  

A comprehensive survey of a representative sample of customers in Western Australia would most 
effectively capture the impact of unique drivers of their willingness to pay for reliability. Western 
Power could use the results of this survey to develop VCR estimates specific to its customer base 
rather than adapting VCR estimates derived using a sample of customers in other states. 
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To the extent that the composition of Western Australia�s energy system and the preferences of 
customers in Western Australia diverge further from what is observed in the NEM, meaning VCR 
estimates derived using a survey sample of customers in the NEM are no longer representative of 
customers in Western Australia � survey results specific to customers in Western Australia may be 
valuable to enable Western Power to develop VCR estimates that most accurately represent the 
preferences of its customers. 

 

2.5 Conclusion on the impact of contextual factors on our approach to non-
residential VCR 

 

As noted at the start of this section, the 2019 AER review did not segment VCR estimates by 
geography for non-residential customer segments (Small/Medium Business, Large Business, Very 
Large Business). VCR estimates for these customers were further segmented using industry sectors: 
Agricultural, Industrial, Commercial for Business customers and Services, Industrial, Metals, Mines 
for Very Large Business customers. The AER considered that surveyed business customers in each 
of the sector groupings had broadly similar reliability preferences, and few statistically significant 
sources of difference were present within these segments to warrant further granularity in the 
segmentation of Business and Very Large Business customers. 

Given the AER�s segmentation, it is necessary to translate the AER�s VCR estimates for Business 
and Very Large Business customers across the whole of the NEM to Western Power�s Commercial 
and Transmission-connected customers based on the implicit assumption that the region in which a 
business operates is not a material driver of its reliability preferences.  This is the approach we have 
taken in the methodologies set out in sections 3.2.3 and 3.2.4. 
 

2.5.1 Scope for change in Western Power’s non-residential VCR estimation process 
 
The preferences of Western Power�s Commercial and Transmission-connected customers may be 
different to those of the business customers in the survey sample used in the 2019 AER review, 
however it is difficult to verify the similarity or difference of Western Power�s customers and those in 
the NEM with the available data published by the AER and collected by Western Power. 

A survey of a representative sample of business customers in Western Australia is the most effective 
means of identifying the unique reliability preferences of these customers, including customers 
within Western Power�s Commercial and Transmission-connected segments. A detailed survey of 
customers in Western Australia of a similar nature to that conducted by the AER would facilitate the 
development of VCR estimates on a bottom-up basis, which may be valuable in most accurately 
reflecting the reliability preferences of Western Power�s Commercial and Transmission-connected 
customers in AA6 and subsequent periods.  
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3 Estimation methodology 

 
The VCR values published by the AER in 2019 were developed using survey responses from 
approximately 7,400 residential customers and 1,800 business customers. The AER used a 
combination of contingent valuation and choice modelling to determine consumers� willingness to 
pay to avoid a baseline outage scenario, and the incremental value they placed on specific outage 
attributes, such as time of day, day of week and duration. Contingent valuation and choice modelling 
survey responses were then used to calculate the dollar values which different customer types place 
on different outage scenarios. For each customer segment, VCR estimates derived for each outage 
scenario using survey responses were weighted together using the probability of each outage 
scenario, based on the frequency of each outage scenario affecting the relevant customer segment. 
This produces a standard outage VCR for each customer segment in dollars per kilowatt hour terms. 

Business customers with a peak demand of more than 10 MVA per annum were classified as Very 
Large Business customers and surveyed separately using a direct cost survey approach. 

To adapt the AER�s VCR estimates to Western Power�s context, we have used a three-step 
methodology. 
 
1. Segment Western Power�s customers to align with the AER�s VCR method as closely as the 

available data allows. 
 

2. Calculate VCR values for each Western Power customer segment based on the 2019 AER values 
(adjusted for inflation to June quarter 2021) and Western Power�s own outage data. 
 

3. Weight these VCR values together using energy consumption (kWh) weights to calculate 
estimates for each network segment. 

 
Each of these steps is discussed in more detail in the following sections. 
 
The VCR values presented in this report have been adjusted for actual inflation of 2.24% (over three 
quarters) between September quarter 2020 and June quarter 2021 (based on the Australian Bureau 
of Statistics Consumer Price Index, All Groups, Weighted Average of Eight Capital Cities). This builds 
on the inflation update made by the AER in December 2020, when the September quarter 2020 CPI 
was used to add four quarters of inflation to the 2019 VCR values. 

Consistent with the AER�s approach, VCR values should continue to be adjusted for inflation over 
time to maintain the VCR values in real terms. In making these adjustments, to maintain consistency, 
Western Power should apply the CPI forecasts and assumptions used throughout the AA5 proposal. 
 

This section details the process we have followed to adapt the estimates from the 2019 AER 
review to Western Power�s context, including the way in which Western Power�s customers 
have been segmented to align with the segments used by the AER, the various estimation 
methodologies we have applied for different customer segments, and the process used to 
weight customer segment VCRs into aggregated estimates for Western Power�s network 
segments. 

Throughout the section, we outline the key issues faced in implementing the estimation 
methodology, options considered, the decisions made to resolve these issues and the rationale 
for these decisions. 
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3.2.1.4 Determining outage probabilities using Western Power’s distribution network outage data 
 

In calculating the appropriate outage scenario probabilities for each of Western Power�s Residential 
and Commercial customer segments, we have filtered the outage data in line with the method used 
by the AER: 

 planned outages have been excluded � only unplanned outages are included; 

 non-standard outages have been excluded � only outages 3 minutes or more in duration and not 
longer than 12 hours in duration are included; 

 all outages in the provided data affect a minimum of one customer; and 

 outages occurring in autumn or spring have been excluded � only outages that take place in 
summer or winter have been included. 

Additionally, the outage records provided by Western Power identify the network level at which an 
interruption originates or is caused. Interruptions at the following network levels have been excluded: 

 Generation; 
 Transmission; and 
 Third-party. 

Only distribution network level outages have been included in calculating outage probabilities for 
Western Power�s Residential and Commercial customers. Note that the exclusion of the above 
network level interruptions is in line with the 2018 distribution network Category Analysis Regulatory 
Information Notice data collected by the AER and used in the 2019 review13, which excludes 
interruptions: 

 due to a generation shortfall; 
 caused by a failure of the shared transmission network or transmission connection assets; and 
 at the direction of AEMO, a System Operator or state or federal emergency services. 

Consistent with the AER�s approach, we have used �customer minutes interrupted�, calculated as the 
product of the duration of the outage and the number of customers affected, to calculate the 
frequency of each outage scenario for a given customer segment. Where an outage falls across the 
boundary of multiple scenarios, we have allocated the customer minutes interrupted across the 
multiple applicable scenarios but maintained the same overall outage duration. 
 

3.2.2 VCR methodology - Residential 
 

3.2.2.1 Residential VCR segments in the AER’s 2019 study 
 

The AER estimated residential VCR segmented by: 

 Climate zone (sourced from the Australian Building Codes Board) 
 Remoteness (sourced from the Accessibility/Remoteness Index of Australia (ARIA)) 

For each of the climate zone and remoteness combinations observed in the NEM, the AER published 
VCR estimates for each of the 32 outage scenarios based on the responses of residential customers 
surveyed in the relevant region. 
 

 
13 Australian Energy Regulator - Values of Customer Reliability, Final report on VCR values - December 2019, p. 51; Australian 
Energy Regulator - Reviewing the STPIS and Establishing a new Distribution Reliability Measures Guidelines - January 2017, 
Issues Paper, pp. 59-60 
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3.2.2.2 Mapping Western Power’s postcode identified data to climate zone and remoteness 
 

Location in Western Power�s outage and consumption data is identified using postcode. As such, it 
was necessary to map the relevant climate zone and remoteness classification to each postcode, 
such that Western Power�s outage data could be aligned with the AER�s VCR values, segmented by 
climate zone and remoteness. 

This process involves the following steps: 

1. Mapping each postcode to the relevant remoteness category 
 

 Using data sourced from the Accessibility/Remoteness Index of Australia (ARIA), the AER 
published an index of postcodes and remoteness classifications, assigning one of 6 remoteness 
classifications (CBD, Suburban, Inner Regional, Outer Regional, Remote, Very Remote) to each 
postcode. 

 Using this data, we have collated the remoteness categories for each of the postcodes on the 
Western Power network. 

 Where a postcode spans across multiple remoteness categories (e.g. Suburban and 
Inner Regional), the AER assigned the least remote category to the postcode (e.g. 
Suburban). We have adopted this same approach in mapping postcodes to remoteness 
categories. 

 Note that the AER found that the survey responses of residential customers in CBD areas were 
not significantly different from those in urban areas.  Similarly, few significant differences were 
found between inner regional and outer regional customers, and the sample size of remote 
customers was very small. Therefore, the AER merged CBD and suburban customers into one 
remoteness category (CBD & Suburban), and regional and remote customers into one 
remoteness category (Regional) to calculate VCR estimates. 

 
2. Mapping each postcode to the relevant climate zone 

 
 The Australian Building Codes Board has published a climate zone map14 that sets out the 

relevant climate zone assigned to each LGA in Australia under the National Construction Code. 
 Using the AER�s published index of postcodes to LGAs, we have mapped each postcode on the 

Western Power network to the relevant LGA, and each LGA to the relevant climate zone, thereby 
assigning a climate zone to each postcode. 

 Where a postcode falls across the boundary of multiple LGAs that are assigned different 
climate zones, the postcode is assigned the climate zone of highest heat stress (lowest 
numerical climate zone code). This is consistent with the AER�s approach. 
 

Applying the above mapping process to the postcodes on Western Power�s network results in 6 
climate zone and remoteness combinations, which have been used to segment Western Power�s 
residential customers. The geographic distribution of these customer segments across the Western 
Power network is displayed in Figure 5 below. 
 

  

 
14 Australian Building Codes Board - Climate Zone Map Australia 
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a) Climate Zone 3 & 4, Regional 
b) Climate Zone 5, CBD & Suburban, SA 
c) Climate Zone 5, CBD & Suburban, NSW 

In choosing between these, the key consideration is if climate or location (remoteness) is a more 
significant driver of the willingness of residential customers to pay for reliability of electricity. 

The AER�s study in 2019 stated that �analysis of the residential responses found that climate zone 
was a strong driver of differences in reliability preferences�by comparison, remoteness was a 
weaker driver of differences in reliability preferences�15.  On the assumption that the same pattern is 
true with Western Power�s customers, we have used option (a): Climate Zone 3 & 4, Regional, as the 
most appropriate proxy for Climate Zone 4, CBD & Suburban on Western Power�s network because it 
maintains the same climate zone. 

3.2.2.5 Selection of state VCR values for Climate Zone 5 CBD & Suburban: Residential VCR 
 

The AER�s review found that residential survey participants in Climate Zone 5 CBD & Suburban, 
South Australia responded with materially different preferences to avoid certain types of outages, as 
compared to residential survey participants in Climate Zone 5 CBD & Suburban, New South Wales. 
As such, the AER divided Climate Zone 5 CBD & Suburban into two separate cohorts and estimated 
separate VCR values for South Australia and New South Wales. 

The AER considered subdividing other climate zone and remoteness combinations to reflect any 
statistically significant differences in the preferences of surveyed customers, however ultimately 
determined the differences were minor and did not warrant the subdivision. Therefore, only for 
Climate Zone 5 CBD & Suburban do we need to make a choice between multiple applicable sets of 
VCR values that can be adapted to Western Power�s network. 

On the basis of our contextual analysis presented in section 2, we consider that the drivers of 
customer preferences observed in South Australia are most representative of those driving the 
preferences of Western Power�s residential customers.  

Therefore, we recommend that Western Power use VCR values for South Australia in estimating 
VCR for Climate Zone 5 CBD & Suburban residential customers. 

We note that although this decision only applies to one of six residential climate zone and 
remoteness combinations observed on Western Power�s network, it�s impact on aggregate VCR 
estimates is significant. This is because the Climate Zone 5 CBD & Suburban region captures the 
Perth CBD and surrounding suburbs and represents approximately 81% of total residential 
consumption on Western Power�s network. 

3.2.3 VCR methodology – Small Commercial & Large Commercial (ex. > 10 MVA) 
 

3.2.3.1 Business VCR segments in the AER’s 2019 study 
 

The AER segmented business VCR values by: 

 Industry segment � based on Australia and New Zealand Standard Industrial Classification 
(ANZSIC) classification 

 Agricultural 
 Industrial 
 Commercial 

 Size � based on total annual consumption 
 Small & Medium (annual consumption < 100 MWh per annum) 

 
15 Australian Energy Regulator - Values of Customer Reliability, Final report on VCR values - December 2019, p. 40 
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3.2.4.2 Defining Very Large Business customers on Western Power’s network 
 
As outlined above, the AER defined Very Large Business customers on the basis of the level of peak 
demand reached by a business site in the previous 12 months. 

Western Power does not collect data on the recorded peak demand of individual customers; 
however, Western Power does assign a contract maximum demand to large customers on a high 
voltage distribution connection tariff or on a transmission connection tariff. We have therefore used 
contract maximum demand as a proxy for recorded peak demand. 
 

3.2.4.3 Large Commercial > 10MVA customers 
 
Customers on a high voltage distribution connection tariff, with a contract maximum demand greater 
than or equal to 10 MVA have been defined as Very Large Business customers, as per the definition 
applied by the AER. There are 30 NMI connections on Western Power�s network that meet this 
definition and we have included an additional customer segment to capture these customers � Large 
Commercial > 10 MVA. 

This customer segment will be mapped to the AER�s Very Large Business VCR estimates, to produce 
a VCR estimate for Large Commercial > 10 MVA customers. Similarly, the customer minutes and 
consumption for these 30 NMIs has been filtered out of the data used to determine VCR for the 
Large Commercial (ex. > 10 MVA) customer segment. 
 

3.2.4.4 Transmission connected customers 
 
Customers connected to Western Power�s transmission network have been defined as Very Large 
Business customers for the purposes of mapping to the AER�s VCR values. There are 39 such 
customers connected to Western Power�s transmission network. 

We have not applied a peak demand or contract maximum demand condition in defining transmission 
connected customers as Very Large Business. 

We have taken this approach for the following reasons: 

 All transmission-connected customers in similar industries are likely to have broadly similar 
characteristics and reliability preferences, even where below 10MVA. 

 Transmission connections are typically very reliable, and are materially different in reliability to 
most distribution connections. Therefore, all transmission-connected customers are likely to have 
observed a similar reliability experience in the past, and will continue to face a similar reliability 
experience in the future. 

The alternative approach would have been to map Western Power�s transmission-connected 
customers with contract maximum demand less than 10 MVA to the AER�s Large Business VCR 
estimates. However, the AER�s Large Business VCR estimates are derived using a survey sample of 
distribution-connected customers only. As noted above, we consider that the reliability experience 
and preferences of transmission-connected customers < 10 MVA are likely to be more closely 
aligned with those of the Very Large Business customers in the AER�s direct cost survey, as 
compared to those distribution connected customers in the large business survey sample. 
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3.2.4.5 Segmentation of Very Large Business VCR and Western Power outage data 
 

The AER segments Very Large Business VCR estimates by four industry sectors: services, industrial, 
metals and mines, whereas Western Power�s outage and consumption data for very large 
distribution-connected and transmission-connected customers is not segmented in a similar manner. 

To address this, for the Large Commercial > 10 MVA and Transmission-connected customer 
segments we have: 

 Assigned one of the four industry sector categories to each of Western Power�s customers on a 
case by case basis (using NMI level data). 

 Calculated the proportion of annual consumption by Western Power�s customers in each of the 
four industry sectors. 

 Weighted together the AER�s VCR estimates for each of the four industry sectors proportionate 
to the annual consumption of Western Power�s customers in each of the four industry sectors. 

The approach above produces two sets of VCR values that can be mapped to Western Power�s Large 
Commercial > 10 MVA customers and Transmission-connected customers respectively. 
 

3.2.4.6 Limitations in the available data for Very Large Business customers 
 

We have observed limitations in the size of the pool of available data for Very Large Business 
customers, both in the AER�s study of Very Large Business customers and in relation to Western 
Power�s Large Commercial > 10 MVA and Transmission-connected customers. 

Approximately 300 business sites in total met the AER�s �Very Large Business� threshold of peak 
demand of 10 MVA, of which 40 provided survey responses suitable for inclusion in the calculation of 
VCR estimates. We note that the AER�s 2019 review surveyed a larger sample of customers with 
greater diversity than the corresponding sample surveyed by AEMO in 2014, however a total survey 
pool of 40 customers is much smaller than the pool of residential and commercial customers 
surveyed to calculate VCRs for other customer segments. 

Furthermore, transmission and high voltage distribution connections are very reliable16 and therefore 
interruptions are much less frequent, which limits the number of outage records available to the AER 
to determine the appropriate weightings that should be applied to VCR estimates for each outage 
duration. This is similarly the case in the outage data provided by Western Power, which records a 
total of 56 interruptions to transmission connections over the 10-year period between 2012 and 2021, 
as compared to over 600,000 total interruption records on the distribution network in the same 
period. 

As a result of the sample size limitations discussed above, users of the AER�s Very Large Business 
VCR estimates and Western Power�s VCR estimates for transmission-connected customers should 
be aware that the VCR outcomes in both of these contexts are highly sensitive to the direct cost 
survey responses on which they are based and to the relative weightings applied in calculating 
aggregated VCR values (noting that there are very significant differences in the VCR values between 
industry segments). 
 

 
16 Australian Energy Regulator - Values of Customer Reliability, Final report on VCR values - December 2019, p. 64 
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x 

An appendix spreadsheet document has been prepared and published alongside this report.  

Appendices A � H contained in the document provide additional detail on how the methodology 
outlined in section 3 of this report has been implemented. 
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