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residential consumers
Overview
COST-REFLECTIVE PRICING of electricity (also known as flexible pricing) is being increasingly discussed as a
likely future for Australian households. This is a pricing signal, namely a time-varying volume-based charge,
to encourage a shift away from peak electricity consumption periods. The Australian Electricity Market
Commission (AEMC) has predicted that residential consumers with a relatively flat electricity demand and/or
who can shift their demand to off-peak periods may gain the most financial savings from cost-reflective pricing
and other demand side participation options.1
THE FOCUS OF THIS RESEARCH was to build on the findings of CSIRO’s 2013 Future Grid Forum that identified the current
lack of cost-reflective pricing as leading to inefficient network investment in the electricity sector.2 Except in Victoria where
a state-wide smart meter roll-out was implemented, residential consumers in other states generally do not currently receive
cost-reflective pricing signals. This is due to the prevalence of volume-based pricing, and these consumers are generally
unaware of how their peak demand affects network costs. This low awareness provides a limited incentive to reduce their
peak demand. The Future Grid Forum recommended the consideration of removing barriers to widespread cost-reflective
pricing in the residential sector to allow consumers to receive an effective signal for the cost of peak power use and ensure
system-wide benefits.3 In response, the research summarised here explored consumer interest and responses to the concept
of cost-reflective electricity pricing.
THIS RESEARCH SUMMARY provides results from focus group testing of two cost-reflective pricing scenarios from a
consumer perspective. It considered Time-of-Use pricing, with distinct periods where usage rates are highest for peak and
lowest for off-peak, and Peak Capacity pricing, where consumers pay both for the maximum demand during a pre-specified
peak-demand period, and a usage fee. An energy economist presented information to the focus groups on the relative
merits and limitations of each scenario, and additional electricity information. Participants’ views were captured before,
during, and after the economist’s presentation. Methodological details are provided overleaf.
ALMOST HALF of the 53 participants in focus groups in Sydney, Melbourne and Brisbane were agreeable to Time-of-Use
pricing, but did not have a clear preference for Peak Capacity pricing. Key findings included consumer requests for more
information regarding the pricing options to both understand and justify the potential benefits of cost-reflective pricing,
and for technologies to be introduced in parallel with the pricing options (including in-home visual displays and load control
devices) to maximise the advantages of the pricing options. Detailed findings are provided overleaf.
CSIRO PROPOSES TO EMBARK on a second stage of this research to statistically quantify these results. CSIRO welcomes
interest from potential research partners to conduct this second phase of research.

*Dr Nina Hall and Talia Jeanneret, CSIRO Land and Water Flagship, and Dr Alan Rai, CSIRO Energy Flagship (Corresponding author: Nina.Hall@csiro.au /
07 3327 4589)
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Imperative for research
on cost-reflective pricing
AUSTRALIAN HOUSEHOLDS are responsible for around 25 percent of Australia’s total electricity consumption,4 but
constitute around two-thirds of peak demand.5 However, the majority of households currently pay time-invariant usage
rates, providing no financial incentive to reduce load profiles by shifting their usage from peak to non-peak periods. Hence,
peak consumption – and network costs and, ultimately, average electricity prices – exceeds what would likely be observed
if consumers were charged volume-based charges that are more reflective of the cost of supplying electricity at peak times.
This is referred to as ‘cost-reflective’ electricity pricing.
THE CSIRO RECENTLY ENGAGED more than 120 representatives of the electricity industry, government and community as
part of the Future Grid Forum, to inform a national conversation about the future of electricity in Australia. Cost-reflective
pricing was a key focus, and the final report recommended consideration of removing barriers to introducing cost-reflective
pricing in the residential sector so that consumers could receive an effective signal for the cost of peak power use. However,
the report noted that adoption needs to be widespread to ensure system-wide benefits. Lack of awareness of peak demand,
management options and alternative pricing structures were considered key barriers.6
THE FUTURE GRID FORUM built on the AEMC’s earlier ‘Power of Choice’ Review that found, with regard to flexible pricing,
communicating the costs of supplying and delivering electricity to consumers will allow consumers to more actively
participate in the electricity market and enhance their ability to manage their electricity retail bills3. Decisions on when, and
how much, electricity to consume are also influenced by the need to balance convenience and comfort against the need to
shift electricity usage and a lack of information about electricity consumption during the day and over time.3
DESPITE THE INTENTIONS reflected in the above publications to introduce cost-reflective pricing, shifting consumer
behaviour is not often a straightforward process. Current attitudes are an important influence on the trajectory a technology
will take,7 as current attitudes and knowledge of consumers can either enable acceptance and uptake, or act as a barrier8.
There is anticipated consumer reticence towards cost reflexive pricing, with previous research showing that consumers ‘will
often choose a flat rate over a metered one, even when it’s not in their best interest’.9
ACKNOWLEDGING THESE CHALLENGES, the importance placed on addressing the issue by the Future Grid Forum and the
AEMC, and given the interaction between a volume-based charge structure, peak demand and network costs, the focus of
the current research was to ascertain the extent of consumer interest in the concept of cost-reflective electricity pricing. The
research also aimed to investigate the value consumers placed on being able to better interact with the electricity market
and what may motivate them to do so.
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Method
FOCUS GROUPS WERE HELD in Sydney, Melbourne and Brisbane in March and April, 2014. The locations were selected
to represent different climatic conditions, and where cost-reflective pricing was anticipated to be introduced. In addition,
Melbourne was of particular interest due to the recent roll out of smart meters in the state of Victoria, as smart meter
technology is important for enabling the implementation of cost-reflective pricing. Two groups of up to 11 participants were
held in each city, providing a total of 53 participants. Each of the groups included participants from a range of age groups,
and similar representation of males (n=27) and females (n=26).
DURING THE FOCUS GROUPS, an energy economist from the CSIRO presented information about three electricity pricing
scenarios based on current volume-based charges for either Australian households or large businesses:
1. Standard Contract (time-invariant tariff with fixed supply charge): This volume-based charge is the default
choice for Australian households. For simplicity, the structure presented to the focus group had one volumebased tariff charge, independent of the volume consumed.
2. Time-of-Use (ToU) volume-based charge (time-variant tariff with fixed supply charge): This volume-based
charge is optional for those households with a type-5 (‘interval’) or type-4 (‘smart’) electricity meter with three
distinct periods: peak; shoulder; and off-peak, where volume-based charges are highest for peak and lowest
for off-peak.
3. Peak Capacity volume-based charge (fixed tariff with time-variant supply charge): This volume-based charge
structure is currently unavailable to Australian households, although it is mandatory for large commercial
and industrial firms. It is a structure with two volume-based charges. One volume-based charge is levied on a
consumer’s maximum demand over a pre-specified peak-demand period. The second volume-based charge is
levied on volume and, like the Standard Contract, is time invariant, but typically at a lower rate.
EACH OF THESE THREE SCENARIOS differs from the other two in terms of both the volume-based charge and the fixed
supply charge. In contrast, the pricing scenarios considered in the CSIRO Future Grid Forum differed solely by volume-based
charges (in the interests of simplicity), with fixed charges assumed to be the same across scenarios. To this extent, the
pricing scenarios considered in this research are more detailed than those of the Future Grid Forum.10 The economics expert
discussed the merits and drawbacks of each pricing scenario to the focus groups; these are outlined in Table 1.
BEYOND THE SPECIFIC SCENARIOS, the economist also presented information about the drivers of peak demand, current
electricity volume-based charge structures, the potential opportunities for cost-reflective pricing to reduce peak demand,
and available demand response management technologies. Focus group participants’ views were captured before, during
and after the economist’s presentation of each scenario, using a combination of quantitative surveys, digital voting and
qualitative discussion. In the discussion, the facilitator explored participants’ reactions and perceptions of cost-reflective
pricing, and also covered topics such as attitudes towards associated technologies and preferences for information provision
and engagement. Each focus group discussion was transcribed verbatim, then analysed for emerging themes.
TABLE 1: COMPARISON OF FEATURES OF THREE ELECTRICITY PRICING SCENARIOS*

STANDARD CONTRACT

TIME-OF-USE

PEAK CAPACITY PRICING

ADVANTAGES
INDIVIDUAL

SYSTEM

- Users can install high-wattage
appliances without large shortterm price penalties

- May lower electricity bills (if load
can be shifted)

- More effective than Time-of-Use at
lowering electricity bills

- Currently available

- More information provided to
users; exists in other countries

Simple to administer

- May reduce need for costly new
capacity and generation

- More effective than Time-of-Use
at reducing need for new capacity
and generation

- Consumers may be unable to
shift their usage time and/or may
experience discomfort if they do
shift

- Raises costs for users unable to
lower usage during peak periods

DISADVANTAGES
INDIVIDUAL

- Cross subsidises from low to high
users
- Encourages over-use at peak
times; under-use at non-peak
times

SYSTEM

- Can lead to higher prices in the
longer term

- Requires appropriate meter (e.g.
“smart” meters: ~$700)

- Requires appropriate meter (~$400)
- Definition of ‘peak’ is ambiguous/
imprecise

- Time and resources required to
educate and inform consumers
- Lower volume charges may lower
incentives to reduce electricity
consumption

* Based on Change and choice: The Future Grid Forum’s analysis of Australia’s potential electricity pathways to 2050 (CSIRO, 2013)
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Results
The results from the focus groups are detailed in three sections: perspectives of cost-reflective pricing,
contextual issues to consider in a roll-out of cost-reflective pricing volume-based charges, and attitudes
toward technologies that assist cost-reflective pricing.

FINDINGS 1:

Consumer views
of cost-reflective pricing

Most participants had only a basic understanding of peak usage for electricity (also known as peak capacity
or peak demand), and did not know the specific peak time/s:
My understanding of [peak demand] is the times of high demand, particularly during maybe heat waves and
things like that, but also the time of day when everyone is cooking dinner… that sort of stuff.
(Participant, Brisbane, Focus Group 1)
Awareness of cost-reflective pricing and associated volume-based charges was also low amongst the participants. When
it was defined, participants considered the main motivation for adopting a cost-reflective price was to make financial
savings. In addition, participants felt cost-reflective pricing enabled greater choice and control over electricity usage, while
addressing the issue of peak demand. The main concern of participants was the potential inability of some consumers to
shift or reduce their electricity usage at peak times.

Time-of-Use (ToU) pricing
After the ToU pricing scenario had been explained, almost half (n=26) the participants were agreeable to this scenario.
The majority (n=19) of these participants were based in Melbourne, where this volume-based charge is readily available to
consumers following the roll-out of smart meters in Victoria.
If you are just paying for what you’re actually using [with Time-of-Use pricing], it’s much more appealing than the
other [options] for me. (Participant, Sydney, Focus Group 2)

Peak capacity pricing
Participants did not have a clear preference with regards to the Peak Capacity pricing option. This may have reflected a
lack of participant understanding of this volume-based charge, even after the economist’s presentation. The main issue
raised by participants was the need for more information before selecting this option, such as individual household usage
and how that would affect the resulting costs for their home. There was a perceived risk that consumers might have an
accidental, momentary peak, thus raising the day’s total cost. An additional risk raised was that it wasn’t clear whether total
electricity costs would be higher under this scenario after the two volume-based charges were imposed (one for volume,
one for peak use).
You would have the dual costs of paying a high connection fee and paying a higher rate at peak time. And paying
for a new meter, so it’s three big costs there … if there is a saving [at all]. (Participant, Brisbane, Focus Group 1)
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Contextual background to
						consumer responses
FINDINGS 2:

The focus group discussions revealed a range of influences and experiences that informed the views of the
participants and affected their responses to cost-reflective pricing scenarios. This included their level of
knowledge of electricity provision, the actions that they sought to undertake to manage their electricity
consumption, and the trust that they invested in their electricity providers.

Knowledge
Many participants correctly understood that heating and cooling is the main source of residential energy consumption.
One-third of participants correctly identified that electricity price rises were significantly affected by increased costs
for electricity delivery infrastructure (‘poles and wires’). While participants felt the extra costs associated with network
upgrades to date were justified, they were generally reluctant to continue funding this upgrade on an indefinite basis.
There was some variation in the extent of participants’ engagement with their electricity bills. Most participants gave
their bills a cursory overview, without engaging with the more detailed information, due to either their attitude to ‘just
pay it’, or the complexity of the information. In considering new volume-based charges and electricity pricing scenarios,
participants in all focus groups recommended an interactive website where they could view and manipulate their own
consumption history against the pricing scenarios on offer.

Energy-saving actions
Participants described the actions they had undertaken to reduce their peak load consumption. They explained that their
motivations behind their energy consumption behaviour were mostly based on financial reasons, including ‘bill shock’ from
receiving an unexpectedly high bill. Barriers to changing energy behaviour were also identified, such as inflexible working
hours, long term energy consumption habits, and structural barriers or circumstances, such as living in apartments or
rental properties.

Trust
Trust was a key theme that emerged as influential to responding to information and options regarding energy
consumption. The majority of participants did not trust their energy provider for reasons such as questionable sales
tactics, including door-to-door sales, and confusing and inaccurate electricity bills. A lack of trust influenced participants’
acceptance of electricity bill increases. Most participants considered that electricity prices have risen steeply in recent
years, and that electricity prices are higher in Australia than similar countries overseas. If electricity pricing volume-based
charges were to change, participants explained that they would prefer to receive this information from sources that they
considered to be independent and without vested interests. Electricity providers were generally not seen to be trustworthy
sources of electricity information; instead, they suggested institutions such as the CSIRO and NSW Independent Pricing and
Regulatory Tribunal.
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Technologies to support
					reduced peak consumption
FINDINGS 3:

Three energy technologies were discussed that could potentially assist with the introduction and
management of cost-reflective pricing for electricity, namely smart meters, in-home displays, and Direct Load
Control.

Smart meters
Participants in Melbourne described that they were not engaged with their smart meters and were dissatisfied with the
technology and the associated cost of it. Participants in Sydney and Brisbane were aware of householder concerns about the
Victorian roll-out, and suggested that smart meter adoption should be optional, rather than mandatory.
[Before smart meters,] your usage used to be a reading before and a reading afterwards, so you could go to the
meter and check that for a false reading. With smart meters, it’s much harder to … I don’t really trust them just
because they do give a breakdown month-by-month and I can never work out why some are so much higher than
others (Participant, Melbourne, Focus Group 1)

In-home displays
None of the Melbourne participants had been offered or independently sought to install in-home displays (IHDs) for use in
conjunction with their smart meters. Some participants in the other states had installed one, and found it useful to monitor
their electricity usage. Overall, participants felt IHDs would be helpful if installed. However, having the time to engage with
the information and the cost outlay were described as inhibitive factors.
I let the kids look at [the In-Home Display], too, so they know [our usage] (Participant, Brisbane, Focus Group 2)

Direct Load Control
Participants were generally unaware of Direct Load Control technology to remotely manage their electricity supply to
selected appliances. Once explained, many participants were receptive to its implementation in their homes, but were most
interested if there was a financial benefit and if disturbance or discomfort is minimised.
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Key issues
The following consumer issues arose from the qualitative focus groups and are likely to be of relevance to
policymakers and the electricity industry in considering the introduction of cost-reflective pricing volumebased charges:

◆◆Build consumer knowledge of cost-reflective pricing and energy demand: Participants suggested that their
understanding of the pricing options could be increased by providing definitions of peak demand, and details and
financial impacts of all scenarios. They would ideally like this information provided in an interactive web tool, into which
they could enter their energy behaviours and appliances to determine the financial and consumption impact on their
overall electricity consumption.

◆◆Highlight the potential benefits of cost-reflective pricing: Participants communicated that they would be likely to
support cost-reflective pricing if it results in financial savings, if demand shifting is possible and convenient, and if the
benefits of increased control and choice of electricity are ensured.

◆◆Minimise further growth in electricity price increases to build trust: Participants described their negative responses
to the sharp rise in electricity price rises over the past few years, which has influenced a decrease in trust towards their
electricity provider. They proposed that minimising the potential for further price rises – by, for example, providing
information on electricity pricing through independent sources without a vested interest– may re-build this trust and
build on openness to volume-based charge options offered by their provider.

◆◆Clarify bill information: Participants stated that their current electricity bills could be better explained with clearer and
more locally-comparative information, and that this would assist them to better understand the likely costs under costreflective volume-based charges.

◆◆Reduce split incentives: Participants expressed a need to reduce the split incentives that some experienced between
landlords and tenants, and also by body corporations and residents. They considered these currently prevent demand
side participation options from being adopted, including cost-reflective pricing.

◆◆Introduce In-Home Displays: To increase engagement with energy consumption and to manage consumption under new
pricing volume-based charges, participants suggested that in-home displays could provide helpful and instant feedback.

◆◆Promote Direct Load Control: Participants expressed an openness to install Direct Load Control on relevant appliances to
better manage consumption under cost-reflective pricing volume-based charges. However, they were more interested in
considering DLC if there was a financial benefit, and if disturbance or discomfort were minimised.

Next steps
for this research
COST-REFLECTIVE PRICING is a potentially beneficial electricity sector reform, as outlined by key industry reports such
as the CSIRO’s 2013 Future Grid Forum and the AEMC’s 2012 Power of Choice. The research results presented here have
initiated a deeper exploration of consumer readiness and potential acceptance for cost-reflective pricing scenarios. A more
detailed exploration of the results will be available in an upcoming journal article publication.
CSIRO PROPOSES to embark on a second stage of this research to further investigate the potential impacts of costreflective pricing on household electricity consumption, as well as identify the key consumer decision-making triggers and
influences, based on a representative sample of the Australian population. In addition, later research will aim to identify
and assess the relative merits of alternative cost-reflective volume-based charge structures, and explore related issues and
research questions applicable to government policymakers and electricity industry representatives.
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