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Abstract 
A common view in retail electricity market is that retailers discriminate based on consumers’ loyalty: loyal 
consumers pay more. The premium is colloquially known as a “loyalty tax”. Reflecting this understanding, 
Australia’s governments, regulators and consumer advocates have encouraged consumers to 
switch electricity retailers. We test whether the Victorian retail electricity market bifurcates on consumer 
loyalty using a sample of 48,088 household electricity bills to estimate the annual available saving if each 
consumer switched to the cheapest available offer. We find consumers that switched retailer in the previous 
year reduced their annual available saving by AU$45 relative to consumers who remained with their retailer. 
The small difference (around 3% of the typical annual bill) suggests that the loyalty tax, while statistically 
significant, is not large. Evidently search costs are far higher than hitherto assumed. Reducing search costs 
is essential for effective consumer participation in retail markets.  
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1 Introduction 
 
The retail electricity market in the state of Victoria, Australia, was opened to competition in 2003, with all 
price controls withdrawn in 2009.  Between 2009 and 2016 Victorian retail electricity prices rose by 84% 
in real terms (Australian Bureau of Statistics, 2017). Consequently, Victoria’s retail electricity market has 
attracted substantial attention from economists and commentators (for example, (Australian Competition 
and Consumer Commission, 2018; Ben-david, 2018; Mountain, 2015; Thwaites, Faulkner, & Mulder, 2017; 
Woods & Blowers, 2017).  
 
A common understanding in Australia is that electricity retailers discriminate on the basis of consumer 
loyalty. Consumers who are engaged in the market and switch to cheaper deals - the “switchers” – pay less 
than loyal consumers – the “remainers”. The premium paid by loyal consumers is often referred to as a 
“loyalty tax” (see for instance Potter, 2016, Australian Competition and Consumer Commission [ACCC], 
2018). Loyalty taxes have also been suggested in other consumer markets in Australia including insurance 
(Fels, 2019) and mortgages (Australian Competition and Consumer Commission [ACCC], 2018a).  The 
loyalty tax view of retail electricity markets is not unique to Australia. In its detailed review, the Competition 
and Markets Authority  reached similar conclusions about the retail electricity market in Great Britain see 
(Competition and Markets Authority, 2016).   
 
The loyalty tax conclusion in electricity retailing has typically followed an analysis of the supply-side of 
the market. We seek to understand whether analysis of the demand-side of the market reaches the same 
conclusion. We contribute to the literature through the development and application of a robust multivariate 
econometric model drawing on a large sample of consumers’ bills. Our sample also distinguishes remainers 
and switchers (unlike the earlier seminal study by Waddams Price and Wilson (2010)) enabling comparison 
of the outcomes for switchers and remainers.  Further, our study considers all commonly available offers in 
the market in assessing the available savings for each consumer. The complexity of the data collection and 
analysis of all commonly available offers has meant that this type of research is rarely found in the literature.  
 
The paper is set out as follows: Section 2 reviews the relevant literature on search costs and loyalty tax; the 
data and methodology are described in Section 3; Section 4 presents the empirical results and the discussion 
of findings is provided in Section 5; Section 6 concludes and discusses policy implications. 
 
2 Literature review 
 
The theory of rational consumer behaviour and choice posits that if consumers are acting rationally they 
will engage in the market and search for, and select, the best offer available to them. “Active” consumers 
are those that engage in the market and benefit from retailer competition in the form of lower prices, whereas 
“inactive” or “passive” customers are those that do not engage in the market and face relatively higher 
prices. In our study the active and passive customers - “switchers” and “remainers” - are distinguished on 
the basis of whether or not they switched retailer in the previous 12 months.  
 
Engaging in the market to assess the variety of competing offers takes time and effort. The more time and 
effort required, the higher the opportunity cost of switching retailer. The time and effort needed to acquire 
information to compare competing offers is referred to as “search costs”. Customers that then to switch to 
competing offers incur switching costs. These include direct costs such as the transaction costs involved in 
changing payment arrangements, paying termination or joining fees, or losing loyalty discounts. Switching 
costs also include indirect costs such as procedural switching costs (that is, the switching time and effort 
required).  
 
Rational consumers might be expected to switch retailer if the private benefit of switching (i.e. the amount 
by which they reduce their bill) exceeds the search and switching costs they incur. Both search and switching 
costs can influence the motivations of consumers to engage in a market and there is a wide body of literature 
considering the effect of switching and search costs on market outcomes (Giulietti, Waterson, & 
Wildenbeest, 2014; Honka, 2014; Waddams Price, Webster, & Zhu, 2013; Waddams Price & Wilson, 2010; 
Waddams Price & Zhu, 2013; Wilson, 2012).  
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One study, for instance, found that respondents would prefer to remain with their current provider than 
engage with the market because the hassle of switching arising from the time needed to gather the necessary 
information and seek a new provider (Hogan & Murphy, 2015). Notwithstanding that the relative magnitude 
of search and switching costs varies across markets and jurisdictions, several studies suggest that search 
costs are larger than switching costs in the context of retail electricity markets (Giulietti et al., 2014; 
Waddams Price et al., 2013). This is because searching generally requires more effort and time than 
switching (Wilson, 2012). In fact, anecdotal evidence suggests that in most cases switching electricity 
retailer in Victoria is relatively simple.  
 
Search costs and switching costs can create market power in an otherwise competitive environment by 
constraining the ability or capacity of consumers to effectively change suppliers and thus resulting in market 
bifurcation (Defeuilley, 2009; Waddams Price & Wilson, 2010). Essentially, these costs give rise to a cohort 
of inactive consumers, which gives market power to the incumbent retailer (Defeuilley, 2009). Therefore, a 
competitive or contestable market may not generate welfare maximising outcomes in the presence of price 
and non-price barriers to effective market engagement.   
 
In order to assess the impact of search costs on consumer choice and market outcomes, the magnitude of 
these costs must be understood and quantified. A common approach to measuring search costs is to assess 
the extent to which consumers are able to find the best offers when they search for them (Stahl, 1996; 
Waddams Price, 2018; Waddams Price & Wilson, 2010; Wilson, 2012). This can be measured as the 
difference between the price paid and the price that would have been paid had the consumer found the 
cheapest offer in the market.1 Waddams Price & Wilson (2010) use survey data of the UK electricity market 
and estimate that consumers switching exclusively for price appropriate less than half the monetary gains 
available (30-52%) from switching. Waddams Price & Wilson (2010) attribute this to the cumbersome 
search process and associated costs.  
 
We now turn to non-price factors as barriers to effective consumer engagement in the market. Complexity 
of choice is commonly cited in the literature to explain consumer inertia, particularly in retail electricity 
markets. For instance, Defeuilley (2009) focussed on the complexity of choice and suggests this explains 
why consumers avoid switching retail electricity providers, even if there is an economic benefit in doing so.  
As a result, he argues that choice complexity translates into a persistent segmentation between active and 
inactive consumers (i.e. market bifurcation).  
 
Similarly, wealth and education are suggested as explanations for consumer inertia - see, for instance, Fels 
(2019). Less affluent and less educated consumers may be disproportionally represented in the inactive 
customer group because they are less able to engage effectively in a complex market and thus incur higher 
search costs. For instance, Hortaçsu, Madanizadeh, & Puller (2015) analyse monthly Texan household-level 
data from 2002 to 2006 and find that neighbourhoods with lower income, lower education, and more senior 
citizens experienced higher search costs.  
 
Some qualitative studies have sought to understand why consumers do not switch even though better priced 
options are available to them. For instance, Hogan & Murphy (2015) study a variety of service relationship 
types including retail electricity markets. They found the third most common reason consumers remain with 
a retail provider is “procedural costs” (i.e. hassle to switch) accounting for 57% of respondents. Of those in 
“negative” service relationships, procedural costs were the most common reason survey respondents’ 
remained with their current provider (70%), and the fourth most common reason was “unsure of better 
alternatives” (50%). The results of this study shed light on the significance of search costs and barriers to 
effective engagement in retail electricity markets.  
 
Others studies that focused on non-price factors to explain the active consumers’ choice of retailer include 
Giulietti et al. (2014), Hortaçsu et al. (2015), and Deller et al. (2017). These non-price factors include 
product or retailer differentiation (such as branding), consumer preference (for instance, for a quality-based 
attribute), choice avoidance (either conscious or unconscious), uncertainty and cognitive limitations 
(Hortaçsu et al., 2015). These non-price factors may also help explain why active consumers consciously 
do not choose the best price offer available to them.  
 
3 Data and Methodology 

 
1 This is sometimes also referred to as “money left on the table” or “MLT” (Mountain & Rizio, 2019) 
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3.1 Data 
 
Our sample comprises 48,088 retail electricity bills (in their original electronic pdf format) of residential 
consumers in Victoria. These bills were voluntarily uploaded to the Victorian Government’s price 
comparison website (https://compare.energy.vic.gov.au/) over the period from July 2018 to December 
2018.2 We source socio-economic data from the Australian Bureau of Statistics. 
 
3.2 Methodology  
 

1. Extract and record bill information 
MISwitcher is commercially available software that automatically parses electronic PDF bills to extract 
relevant data. MISwitcher extracts and processes the following information: address, postcode, usage, 
rooftop PV export (where applicable), rooftop PV feed-in rates, all relevant supply and fix charges, the data 
needed to calculate effective discounts, the amount of government concessions, distributor and retailer.  
 

2. Identify switchers and remainers 
By examining consumption history reported in each bill, it is possible to determine whether the consumer 
switched retailer in the previous 12 months.3 We define “switchers” as consumers that switched retailers in 
the preceding 12 months, and “remainers” as consumers that remained with the same retailer for the 
preceding 12 months. 
 

3. Calculate price paid for electricity 
Determining the actual price that most customers pay requires careful calculation. This is because discounts 
apply to around 85% of all bills and the discounts, being expressed in a variety of ways, are complex and 
difficult to compare. Since discounts are an important component of most bills, properly accounting for 
them is essential in accurately pricing bills and in order to correctly compare the bill to competing offers to 
work out each consumer’s available savings.  
 
For example, in some bills the discounts are stated as fixed amounts at the start and/or at the end of bills. 
Sometimes they are stated as percentages but careful analysis is needed to determine whether the percentage 
applies to the total bill or just the usage charges. Sometimes discounts apply to the amounts after concessions 
and solar feed-in revenue, and sometimes to the bill amount before either or both. Some bills have several 
separate discounts that apply in some cases to consumption charges and in others to daily and consumption 
charges.  
 

4. Annualise monthly bill data 
The majority of bills cover charges for the supply of electricity over the standard 30 day period. Based on 
the monthly information extracted and recorded by MISwitcher, we annualise the data to estimate annual 
consumption, and export volume (where applicable)4 Annualisation of consumption from a single bill is 
commonly used in price comparison. 
 

5. Identification of competing eligible offers 
At the time of this this study there were 19 electricity retailers and 5 electricity distributors in Victoria. The 
Victorian Government’s price comparison website lists all commonly available offers and they were 
included in the analysis of the offers available to each customer. In total there were around 1,300 competing 
offers in the five distribution zones that together cover Victoria. 
 

 
2 Consumers were encouraged to use the Government’s price comparison site through the payment of 
AU$50 if they consulted the site, although they were not required to upload their bills in order to receive 
the payment. Consumers who had uploaded their bills agreed that the deidentified data in their bills could 
be used for research. Of the bills uploaded, 48,088 had the flexibility to choose their retailer and formed our 
sample data. Around 2,000 remaining consumers were supplied on “embedded” networks and thus not able 
to choose their retailer. They are excluded from our study. 
3 The only exception is the retailer Powershop where we are unable to determine if the consumer switched 
and these bills are excluded from our analysis. This accounted for 1,551 of the 48,088 bills.  
 
4 A more accurate estimate of annual rooftop solar exports can be obtained if the kW capacity of the rooftop 
installation is also known. These data are however not available from customer bills. 

https://compare.energy.vic.gov.au/
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We identify eligible offers available to each consumer based on their tariff type and distribution zone. This 
means that we restrict the comparison to offers of the same tariff structure as the customers’ existing tariff. 
While customers can in theory choose different tariff structures, in practice this seldom occurs. Our 
restriction in the competing set of offers therefore reflects how the market actually operates. After filtering 
all available offers according to these restrictions, we find that typically customers have a choice of around 
250 offers.  
 

6. Calculation of bill under competing eligible offers 
Using actual consumption and supply data, the annualised bill amount under competing eligible offers is 
calculated.  
 

7. Identification of lowest cost offer 
Having identified the number of competing eligible offers and calculated the annual bill per competing 
offer, we rank these according to magnitude of bill amount and identify the lowest cost offer available to 
that consumer.  
 

8. Calculation of Available Saving  
The Available Saving is the difference between a consumer’s estimated annual bill based on the prices in 
their contracts with their retailers, and their estimated annual bill had they selected the commonly available 
offer with the cheapest rates. If consumers have solar, the calculation considers the combination of their 
purchase and sales (for household solar export) prices. Our calculation can be expressed mathematically as: 
 

𝐴𝐴𝐴𝐴𝑖𝑖 = 𝑃𝑃𝑃𝑃𝑖𝑖 − 𝐵𝐵𝑃𝑃𝑖𝑖                                                            [1] 
 

where:  ASi = Available Saving for consumer i (AU$), 
PPi = annualised charge for electricity actually paid by consumer i on their current tariff (AU$), 
BPi = annualised charge for electricity had customer i selected the cheapest available offer 
(AU$). 

 
It is important to note that we do not know the switchers’ original retailer or what prices they paid before 
switching. Therefore we do not know how much they saved when they switched at some point in the 
previous 12 months.5 The collection of longitudinal data will assist in understanding this.  
 
Finally, it is possible that the best available offer to a customer may be another offer from their existing 
retailer6. We are unable to identify “intra-retailer” switches (the evidence of this can not be seen on 
consumers’ bills) and so it is necessary to allow for the prospect that some unknown number of consumers 
counted in the “remainer” have in fact engaged in the market albeit that they chose to remain with their 
existing retailer possibly on a better deal than they had had previously.  
 
5. Model specification 
Our model specification is informed by the literature, anecdotal evidence and preliminary modelling 
results.7 As the Annual Saving can be influenced by a variety of factors, we present three alternative model 
specifications to substantiate the robustness of our results. The models are estimated using OLS and are 
specified as follows: 
 
𝐴𝐴𝐴𝐴𝑖𝑖 =  𝛼𝛼 + 𝛽𝛽1𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖 + 𝛽𝛽2𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑖𝑖 + 𝛽𝛽3𝐴𝐴𝑆𝑆𝑆𝑆𝑈𝑈𝑆𝑆𝑖𝑖 + 𝛽𝛽4𝐷𝐷𝑆𝑆𝑈𝑈𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝑆𝑆𝑖𝑖 + 𝛽𝛽5𝐶𝐶𝐶𝐶𝐷𝐷𝑖𝑖 + 𝛽𝛽6𝐶𝐶𝑆𝑆𝐷𝐷𝑆𝑆𝑈𝑈𝑈𝑈𝑈𝑈𝑆𝑆𝑆𝑆𝐷𝐷𝑖𝑖 +
 ∑ 𝜆𝜆𝑗𝑗𝑅𝑅𝑈𝑈𝑆𝑆𝑈𝑈𝑆𝑆𝑆𝑆𝑈𝑈𝑆𝑆𝑖𝑖

𝑗𝑗𝑗𝑗=2
18 + 𝜀𝜀𝑖𝑖                                                                        

 
5 Some unknown, but certainly small, number of switchers will in fact be new homes whose bills do not 
reflect 12 months of consumption history since they did not yet exist. Such consumers are nonetheless 
switchers in that they had a choice of retailer at the time that they connected to the grid. 
6 For example in a survey of 400 consumers, Newgate Research (Newgate Research, 2017)Newgate 
Research (2017) suggested that more consumers switched plans offered by their existing retailer than 
switched retailers in 2016.  
7 In addition to equations 2 to 4, we also estimated results for a highly simplified model regressing Available 
Saving on usage and switch only. We also used Multivariant Adaptive Regressive Splines to estimate the 
effect of switching on available savings. These delivered very similar results to the models presented here. 
These results are available from the authors upon request.  
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[2] 
 
𝐴𝐴𝐴𝐴𝑖𝑖 =  𝛼𝛼 + 𝛽𝛽1𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖 + 𝛽𝛽2𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑖𝑖 + 𝛽𝛽3𝐴𝐴𝑆𝑆𝑆𝑆𝑈𝑈𝑆𝑆𝑖𝑖 + 𝛽𝛽4𝐷𝐷𝑆𝑆𝑈𝑈𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝑆𝑆𝑖𝑖 + 𝛽𝛽5𝐶𝐶𝐶𝐶𝐷𝐷𝑖𝑖 + 𝛽𝛽6𝐶𝐶𝑆𝑆𝐷𝐷𝑆𝑆𝑈𝑈𝑈𝑈𝑈𝑈𝑆𝑆𝑆𝑆𝐷𝐷𝑖𝑖 +
∑ 𝜆𝜆𝑗𝑗𝑅𝑅𝑈𝑈𝑆𝑆𝑈𝑈𝑆𝑆𝑆𝑆𝑈𝑈𝑆𝑆𝑖𝑖

𝑗𝑗𝑗𝑗=2
18 + ∑ 𝛾𝛾𝑘𝑘𝐷𝐷𝑈𝑈𝑆𝑆𝑆𝑆𝑆𝑆𝑈𝑈𝑖𝑖𝑘𝑘𝑘𝑘= 2

10 + ∑ 𝜔𝜔𝑙𝑙𝑇𝑇𝑈𝑈𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑖𝑖𝑙𝑙𝑙𝑙= 2
7 +   𝜀𝜀𝑖𝑖                 

                                                                                                                                        [3] 
 
𝐴𝐴𝐴𝐴𝑖𝑖 =  𝛼𝛼 + 𝛽𝛽1𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖 + 𝛽𝛽2𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑖𝑖 + 𝛽𝛽3𝐴𝐴𝑆𝑆𝑆𝑆𝑈𝑈𝑆𝑆𝑖𝑖 + 𝛽𝛽4𝐷𝐷𝑆𝑆𝑈𝑈𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝑆𝑆𝑖𝑖 + 𝛽𝛽5𝐶𝐶𝐶𝐶𝐷𝐷𝑖𝑖 + 𝛽𝛽6𝐶𝐶𝑆𝑆𝐷𝐷𝑆𝑆𝑈𝑈𝑈𝑈𝑈𝑈𝑆𝑆𝑆𝑆𝐷𝐷𝑖𝑖 +
∑ 𝜆𝜆𝑗𝑗𝑅𝑅𝑈𝑈𝑆𝑆𝑈𝑈𝑆𝑆𝑆𝑆𝑈𝑈𝑆𝑆𝑖𝑖

𝑗𝑗𝑗𝑗=2
18 + ∑ 𝛾𝛾𝑘𝑘𝐷𝐷𝑈𝑈𝑆𝑆𝑆𝑆𝑆𝑆𝑈𝑈𝑖𝑖𝑘𝑘𝑘𝑘= 2

10 + ∑ 𝜐𝜐𝑚𝑚𝐷𝐷𝑆𝑆𝑈𝑈𝑆𝑆𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑚𝑚𝑚𝑚= 2
6 + 𝜀𝜀𝑖𝑖            

                   [4] 
where: ASi = Available Saving for consumer i (AU$), 

Usage is annual consumption estimated by annualising the consumption in each bill (kWh), 
Switch is a dummy variable (takes value of 1 if household has switched retailer in the previous 12 
months, 0 otherwise); 
Solar is annual exports from those households with rooftop solar estimated by annualising the 
exports bill (kWh); 
Discount is the percentage discount applied to the bill8; 
CLD is a dummy variable for households with controlled load9 (takes value of 1 if household has 
controlled load, 0 otherwise);  
Concession is a dummy variable (takes value of 1 if household receives a government 
concession, 0 otherwise); 
Retailerj is a dummy variable (takes a value of 1 if household uses retailer j, 0 otherwise); 
Decilek is a dummy variable (takes value of 1 if household is within socio-economic decile k, 0 
otherwise);10 
Tariffl is a dummy variable (takes value of 1 if household is on tariff type l, 0 otherwise);11 
Distributorm is a dummy variable (takes value of 1 if household is in distribution zone m, 0 
otherwise). 

 
The estimate of the loyalty tax is the coefficient on the “switch” variable. To test the market bifurcation 
hypothesis, we use standard t-tests to determine if the variable “switch” is statistically significant. If the 
variable “switch” is statistically significant, we conclude that the loyalty tax paid by remainers and switchers 
is different and thus market bifurcation exists. To demonstrate the robustness of our findings we also test 
whether the difference in the estimated coefficient on the variable “switch” is statistically significant across 
the various models. We also apply standard model diagnostics and report these results. 
 
Endogeneity attributable to simultaneity bias and omitted variable bias are common concerns with cross-
sectional data (Oster, 2017). With respect to simultaneity bias, there are three continuous independent 
variables (annual solar export volumes, the level of discounts and usage) in our model. From first principles 
we reject simultaneity bias with respect to solar export volumes, discount rates and usage. This is because 
the level of Available Savings does not impact the amount of solar exported, the level of discount applied 

 
8 Percentage discounts can be stated or applied. The discount can relate to usage or monetary bill amount.  
9 Controlled load refers to separately metered and switched loads (generally electric hot water systems or 
slab or underfloor heating), often charged at a lower rate than the main load that operate during off-peak 
hours (e.g. overnight).  
10 The ABS ranks areas in Australia relative to socio-economic advantage and disadvantage (Socio-
Economic Indexes for Areas; SEIFA), based on information from the five-yearly Census. The lowest 10% 
of areas are given a decile number of 1, the next 10% of areas are given a decile number of 2 and so on, 
generating 10 decile categories. k = 1 for socio-economic decile 1; 2 for socio-economic decile 2, and so 
on.  
11 In Victoria there are 42 different tariff structures that can be classified into 7 tariff type categories. All 
have daily charges (cents per day). In addition: “Flat” tariffs have a single consumption rate; “Flexible” 
tariffs have three time-variant rates; “Seasonal-Flexible” have three time variant rates some of which differ 
across two seasons; “Multi-flat” has two or more rates that apply for blocks of consumption which can be 
measured daily, monthly or in some cases three monthly; “Time-of-Use” (also known as TOU) have two 
time-variant rates in weekdays; “multi-TOU” combine two time-variant rates with block structures for the 
peak rates; “Multi-flexible” combine three time-variant rates with block rates for the peak periods. In our 
regressions we represent these as follows: Tariff 2 is “Flexible”; Tariff 3 is “Multi-flat”; Tariff 4 is Multi-
flexible; Tariff 5 is Multi-TOU; Tariff 6 is  “Seasonal-Flexible” and Tariff 7 is TOU. Tariff 1 (“Flat”) is the 
reference tariff in the regression”. 
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by the retailer or the amount of energy consumed. It might also be argued that there is simultaneity between 
Available Savings and switchers: i.e. that the switchers knew they were getting a bad deal and thus switched 
retailer. However, this is inconsistent with the evidence – as shown by the size of the Available Saving - 
that consumers have limited success in finding the best offer available to them. This leaves a possible 
concern of multicollinearity between switchers and usage i.e. that switchers have substantially increased 
their consumption after having switched offers at some point in the previous 12 months. We reject this 
possibility based on empirical evidence that the short term price elasticity of electricity demand is low 
(Burke, 2017; Fan & Hyndman, 2011; Labandeira, Labeaga, & López-Otero, 2017).  
 
This leaves omitted variable bias as a potential concern. As with any cross-sectional study we cannot dismiss 
the prospect that an unknown omitted variable may bias the results. We reject the possibility of omitted 
variable bias on several grounds. Our model controls for all the supply-side factors that define the retail 
market (tariff type, distributor, inclusion or not of rooftop solar). On the demand-side, our characterisation 
is limited to post-code level socio-economic data and whether the household receives a government 
concession. A more complete demand-side characterisation (for example distinguishing consumers on the 
basis of income, wealth, gender, age, education etc) would be helpful in understanding how these factors 
affect Available Savings. While this would be interesting, knowing the effect of these factors would not 
affect the conclusions of this study because we are not attempting to predict what type of consumer switched 
or how much consumers saved when they switched. Furthermore, the stability of the coefficients across our 
different models suggest we need not be concerned with potential omitted variables that are correlated with 
the independent variables in our models. Our consideration of the theory of retail electricity markets and 
the retail market literature does not suggest any uncorrelated variable whose absence would bias our results. 
 
4. Results 
 
4.1 Preliminary observations 
Our sample of 48,088 household bills represents around 2 % of the 2.5 million households in Victoria. Here 
we compare the sample data to the population of household electricity consumers in Victoria in respect of 
tariff type, distributor, retailer, proportion with rooftop PV production, proportion with concession, the 
proportion that switched retailer in the past year and finally the socio-economic decile of the postcode that 
the household lives in (Table 1 and 2).  
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Table 1. Comparison sample and population (%) 
  Sample Population 
Tariff type Block or flat  83.00 86.79 
 Time of use 15.33 13.15 
 Flexible 1.67 0.05 
Distributor 1  23.13 24.60 
 2  14.14 11.41 
 3  12.32 11.04 
 4  22.76 32.53 
 5  27.64 20.41 
Retailer12 1 19.33 22.04 
 2 15.49 18.26 
 3 14.24 18.22 
 4 11.56 9.60 
 5 6.76 9.30 
 6 6.54 6.69 
 7 3.86 3.58 
 8 4.62 3.18 
 9 3.24 2.30 
 10 2.62 1.87 
 11 2.98 1.57 
 12 0.58 1.30 
 13 2.18 1.11 
 14 3.48 0.51 
 15 2.51 0.46 
Rooftop solar Yes 14.64 13.95 
Government concession Yes 35 37 
Switched retailer in 
previous 12 months 

Yes 36 34.82 

Notes: Source of population data: Carbon Market Economics (2017), Clean Energy Council (2018), 
Colmar Brunton Social Research (2018), AEMO (2019) 
 
Overall, we conclude the sample is an accurate representation of the population and make the following 
observations: 
 
• The sample comprises slightly fewer on block or flat tariff structures (and more on time-variant 

structures) but the gap is not large. 
• Lower (higher) cost urban distributors are slightly over (under) represented in our sample. 
• Relative to the population, the sample is skewed towards the lower priced third tier retailers, away from 

the typically more expensive first tier retailers, with proportionately the greatest difference being 
amongst the cheapest new entrant retailers. 

• The proportion of households with rooftop solar in the sample (15%) is very similar to the population 
(14%).  

• The proportion of households that receive some form of government concession in our sample (35%) 
is similar to the population (37%). 

• The proportion of consumers that switched retailer in the year before they uploaded their bills (36%) is 
slightly higher than the estimated switching rate of the population (35%). 

• Compared to the population, the highest socio-economic deciles are over-represented in our sample.  
 

Table 2. Sample versus Population, by socio-economic decile (%) 
Category  Sample Population Sample minus population 

1 3.71 4.82 -1.10 

2 4.57 6.27 -1.69 

 
12 Retailers are de-identified for the purposes of market confidentiality.  
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3 2.94 8.64 -5.70 
4 6.61 9.70 -3.08 
5 4.61 12.07 -7.46 

6 12.80 12.80 0.00 
7 11.61 13.65 -2.05 
8 15.66 13.52 2.13 
9 20.83 11.21 9.62 

10 16.66 7.32 9.34 
Total 100.00 100.00 

 

Source: author calculations; Australian Bureau of Statistics (2011) 
 
To summarise, our sample is similar to the population in respect of the proportion of consumers with rooftop 
solar, receipt of government concessions, tariff type and whether they switched retailer in the last year. But 
the proportion that live in metropolitan areas, that buy electricity from typically less expensive retailers, and 
that live in higher socio-economic post codes is appreciably higher in the sample than the population. 
 
It may be suggested that the sample is biased towards consumers more engaged with the market, particularly 
given some evidence of low consumer awareness of government run price comparison websites in 
Australia.13 However, in the state of Victoria, the government enacted an extensive campaign to draw 
attention to its price comparison site and provided a monetary incentive to consumers to use the service. 
Importantly, there was no additional compensation to those consumers who chose, voluntarily, to upload 
their bills. We therefore conclude that our sample is unlikely to be materially biased towards the more 
engaged consumer.  
 
Table 3 reports a range of sample summary statistics for switchers and remainers. Of the 48,088 bills in the 
sample, 16,803 (35%) switched retailer in the preceding twelve months and 29,734 (62%) remained with 
their retailer for at least the previous 12 months. For two percent of the bills – those served by one specific 
retailer – we are unable to determine if the consumers had switched retailer in the previous 12 months. 
Although the distribution of summary statistics varies across switchers and remainers, measures of central 
tendency are strikingly similar for annual bill, annual consumption and price. On the other hand, we find a 
more notable difference in the Annual Saving for switchers and remainers. We calculate the median (mean) 
Annual Saving paid by switchers and remainers to be $187 ($248) and $281 ($355) respectively.  
 
  

 
13 For example, Newgate Research (2017) found very low (2%) consumer awareness rates of government 
run price comparison websites across Australia.  
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Table 3. Summary statistics: switchers and remainers 
  Switchers Remainers 
Number  16,803 29,734 
Annual bill ($) Min. -5,619 -8,608 
 1st Qu. 801 912 
 Median 1,087 1,234 
 Mean 1,294 1,440 
 3rd Qu. 1,536 1,727 
 Max 59,110 14,071 
Annual consumption ($) Min. 0 0 
 1st Qu. 2,248 2,640 
 Median 3,643 4,058 
 Mean 4,709 5,040 
 3rd Qu. 5,873 6,248 
 Max 280,768 86,925 
Prices (cents per kWh) Min. 12.0 11.0 
 1st Qu. 25.0 27.0 
 Median 30.0 31.0 
 Mean 31.6 32.4 
 3rd Qu. 36.0 37.0 
 Max 78.0 89.0 
Annual Saving ($) Min. 0 0 
 1st Qu. 106 181 
 Median 187 281 
 Mean 248 355 
 3rd Qu. 295 433 
 Max 19,987 5,262 
Annual Saving / Total annual bill Min. 0.00 0.00 
 1st Qu. 0.06 0.13 
 Median 0.15 0.20 
 Mean 0.25 0.26 
 3rd Qu. 0.24 0.28 
 Max 383.00 96.86 

 
4.2 Estimation results 
 
We now turn to the estimation results for Equations 2 to 4 (Table 4). Across all three models (Equations 2, 
3 and 4), consumers that switched retailer in the previous 12 months had Available Savings of $44 and $47 
less than the Available Savings of those households that did not switch. The estimate is stable and 
statistically significant (at 1% level of significance) across each model. Model diagnostics indicate each 
model provides a good fit of the data (around 60% of the variation in Annual Savings is explained by our 
model) and each model generates stationary residuals. The model estimates on the coefficient “switch” are 
also comparable to that estimated by the preliminary MARS model ($47).14 We therefore conclude our 
models and estimates are robust. While the market bifurcates on loyalty, the gap is small.  
 
It is also notable that the Annual Saving as a proportion of the annual bill for switchers and remainers is 
large: 18% of the annual bill (after switching) for the median consumer, compared to 21% of the bill for the 
median consumer who remained with their retailer for the previous 12 months. While we cannot know how 
much switchers potentially saved when they switched at some point in the previous 12 months, we can be 
certain that the consumer is only slightly better off than consumers that had remained with their retailer in 
the last 12 months.  
 
Other notable findings include: 
 
• As expected, the volume of electricity bought and (in the case of consumers with rooftop solar) the volume 
of electricity sold, are both statistically significant determinants of Annual Saving. Controlling for all other 

 
14 These results are available from the authors upon request. 
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factors, Annual Savings are higher at the rate of 5 cents per kWh of their consumption and 1 cent per kWh 
of their rooftop solar export to the grid. 
 
• The socio-economic decile of the post code where the consumer lives does not significantly influence 
Annual Savings. 
 
• Consumers that receive a government concession typical select slightly better offers ($16 less Available 
Savings per year) than those without concessions.  
 
• Tariff structure complexity is a statistically significant explanation of consumers’ ability to find the 
cheapest offers (we measure tariff structure complexity by the number of different charges applied to the 
bill). Contrary to expectations, consumers with simpler tariff structures have lower Available Savings than 
consumers with more complex tariff structures.  
 
• The distribution area that the consumer is located in does not explain Available Savings. 
 
Table 4. OLS estimation results (Equations 2 to 4) 

Variable Eq.2 Eq.3 Eq.4 
Intercept 449*** 460.53*** 

(11.308) 
448.38*** 
(12.279) 

Usage 0.05*** 0.05*** 
(0.002) 

0.05*** 
(0.002) 

Switch -43.89*** -46.53*** 
(2.655) 

-43.69*** 
(2.755) 

Solar 0.01*** 0.01*** 
(0.008) 

0.01*** 
(0.009) 

Discount -11.81*** -11.83*** 
(0.165) 

-11.82*** 
(0.164) 

CLD -30.41*** -36.23*** 
(7.300) 

-30.48*** 
(7.475) 

Concession -15.88*** -15.27*** 
(2.516) 

-16.30*** 
(2.541) 

Retailer 2 -50.59*** -51.59*** 
(5.767) 

-50.20*** 
(5.844) 

Retailer 3 -134.47*** -145.11*** 
(6.949) 

-134.28*** 
(6.889) 

Retailer 4 221.44*** 221.99*** 
(17.096) 

221.58*** 
(17.294) 

Retailer 5 -161.43*** -137.27*** 
(20.915) 

-161.34*** 
(22.567) 

Retailer 6 33.84*** 35.20*** 
(7.154) 

34.08*** 
(7.120) 

Retailer 7 45.59*** 43.79*** 
(2.847) 

45.84*** 
(2.823) 

Retailer 8 362.25*** 358.50*** 
(33.674) 

363.60*** 
(33.909) 

Retailer 9 -56.79*** -51.35*** 
(8.696) 

-56.40*** 
(7.998) 

Retailer 10 -37.88*** -42.07*** 
(4.756) 

-37.73*** 
(4.936) 

Retailer 11 -414.10*** -413.14*** 
(8.719) 

-414.20*** 
(8.597) 

Retailer 12 -2.84 -3.75 
(3.697) 

-2.25 
(4.189) 

Retailer 13 -86.50*** -83.44*** 
(13.888) 

-86.59*** 
(14.607) 

Retailer 14 -344.08*** -334.54*** 
(193.968) 

-344.71*** 
(199.882) 

Retailer 15 -205.41*** -204.33*** -205.16*** 



12 
 

(4.99) (4.776) 
Retailer 16 1.5 -4.60 

(3.906) 
1.93 

(3.965) 
Retailer 17 274.08***  276.74*** 

(14.332) 
274.18*** 
(14.338) 

Retailer 18 -648.37*** -650.25*** 
(9.706) 

-647.98*** 
(10.092) 

Decile 2  14.29* 
(6.879) 

9.89 
(6.945) 

Decile 3  5.58 
(8.061) 

0.01 
(8.150) 

Decile 4  0.82 
(6.060) 

-1.26 
(6.223) 

Decile 5  3.34 
(6.101) 

0.95 
(6.259) 

Decile 6  4.45 
(5.432) 

1.17 
(5.493) 

Decile 7  1.83 
(5.508) 

-0.38 
(5.645) 

Decile 8  -2.65 
(5.286) 

-3.76 
(5.425) 

Decile 9  -2.46 
(5.192) 

-0.83 
(5.361) 

Decile 10  0.16 
(5.577) 

6.26 
(6.197) 

Tariff 2  -160.55*** 
(11.285) 

 

Tariff 3  -3.88 
(3.408) 

 

Tariff 4  -198.94*** 
(34.396) 

 

Tariff 5  -65.12*** 
(16.297) 

 

Tariff 6  -190.70*** 
(51.976) 

 

Tariff 7  -67.70*** 
(6.535) 

 

Distributor  2   -7.90 
(4.895) 

Distributor  3   4.39 
(3.704) 

Distributor  4   0.72 
(3.137) 

Distributor  5   1.05 
(3.193) 

R2 0.587 0.596 0.587 
N 48,088 48,088 48,088 
ADF test statistic -214.42*** -213.53*** -213.604*** 

Notes: standard errors are in parenthesis. The critical values for the ADF test are -3.43, -2.86 and -2.57 at 
the 1, 5 and 10 percent level of significance, respectively. ***, ** and * indicates statistical significance at 
the 1, 5 and 10 level, respectively.  
 
5 Discussion 
 
Our findings confirm that the Victorian retail electricity market bifurcates on whether consumers have 
switched retailer in the previous 12 months. However the “loyalty tax” (as measured by the estimated 
coefficient of the “switch” variable) is small. Specifically, we find switchers only reduce their Available 
Savings by around $45 (about 3% of the typical bill) holding all other factors constant. This contradicts the 
common view that consumers who stick with their retailer pay a substantial “loyalty tax”. We explore three 
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possible explanations for this. Firstly, the loyalty tax is small because rents have already been competed 
away. Second, the loyalty tax is small because consumers switch for reasons other than price. Third, 
consumers do not know they are not getting a good deal when they switch.  
 
Have rents already been competed away? 
A possible explanation for a small loyalty tax is that the retail electricity market has reached an equilibrium 
in which rents have been competed away. However this requires that the Available Saving after switching 
would be small. However, by contrast we find that median Available Saving for switchers is 18% of the 
median bill. This not consistent with the proposition that rents have been competed away. Further if Annual 
Saving is estimated using the second or third cheapest offer (rather than the cheapest offer), the median 
Annual Saving only reduces by $8 and $26, respectively. A market in which rents had been competed away 
might also be characterised as one in which switching rates were low. In Victoria, we estimate the annual 
switching rate of the retail electricity market to be 21% of all households, after adjusting for new homes and 
relocations.15 This evidence does not support a conclusion that this is a market in which rents have been 
competed away. 
 
Do consumers switch for reasons other than price? 
It may be argued that consumers switch retailers for reasons other than reducing their bills. In this case the 
Annual Saving available is not important in understanding the effectiveness of the market. However survey 
evidence suggests that consumers prioritise price above other attributes (Newgate Research, 2017). In 
addition we examined retailers’ websites to analyse how retailers advertised their products (and by inference 
what attributes retailers consider are valued by consumers), distinguishing between price and non-price 
attributes (including discounts, prices, simplicity, consumer service/reliability, ownership and 
environmental/sustainability characteristics). We found that price was by far the most frequently mentioned 
attribute (nine of the ten retailers).16 Taken together this suggests that consumers rank price above other 
non-price attributes in selecting retail electricity provider. Surveys in the British electricity market (e.g. 
Waddams et al., 2013, (2016)) reached similar conclusions. Waddams Price et al. (2013) and Competition 
and Markets Authority (2016) reached similar conclusions.  
 
Do consumers know if they are getting a good deal? 
In responding to this question we examine four areas: tariff structure complexity; discounts; price 
comparison and behavioural explanations.  
 
Firstly on tariff structure complexity, our models found that tariff structure complexity is a statistically 
significant explanation of Available Savings and the variables are inversely related (Available Savings are 
lower for consumers on more complex tariffs – see Footnote 11 for our numbering convention). Our 
conjecture is that consumers see tariffs with a greater number of variable charges as more complex than 
those with fewer charges particularly if those variable charges are time-variant. The regression results for 
Eq. 3 in Table 4 shows that for customers on Tariff 3 (multi-flat tariff) there is no statistically significant 
difference in the Available Saving compared to customers on Tariff 1 (flat), the reference tariff in the 
regression. However for customers on more complex tariff structures (Tariffs 3 onwards which at least two 
time-variant rates) Available Savings are lower than for customers on the reference single rate (flat) tariffs. 
We suggest this counter-intuitive result is explained by the evidence that consumers very rarely switch tariff 
structures when they choose different offers. Tariff structure is not an active choice in the market. 
Competition in the market therefore occurs within tariff structures. In this way, tariff structure is a 
characteristic that defines the market – like the distribution zone that the consumer is located in – and is not 
a choice variable for consumers. 
 
Second on discounts, these are expressed in a variety of ways and it is difficult for consumers to calculate 
the discounts in their own bills and know how to compare the discounts in other competing offers. The 
evidence suggest that the stated discount is not a good measure of price. Segmenting our sample by discount 
band we find that the median annual non-discounted bill is more than 30% lower than the median annual 
discounted bill (Table 5). The segmentation of Available Saving by discount is even starker: the median 
Available Saving of consumers that receive no discount is lower than the median Available Saving of all 

 
15 Australian Energy Market Operator report that 35% of all households switched retailer in 2018, however 
14% of what are counted as household switches are in fact explained by household relocations or new 
homes. By contrast, the Council of European Energy Regulator (2018) reports switching rates in Norway, 
Portugal and Britain to be 19%, 19% and 18%, respectively. 
16 These results are available from the authors upon request. 
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discount segments (with the exception of consumers whose stated discount is greater than 41%). This 
suggests that a high stated discount is often a poor indicator of a low after-discount price. The Victorian 
Government has recently introduced default regulated offers and retailers are now required to state the 
discounts in their offers with reference to the default offer. These changes are not reflected in our data, 
whose bills pre-date the most recent regulations. 
 
Table 5. Annual bill and Available Saving, by discount band 

Discount range (%) Number of bills Median annual bill  Median Annual 
Saving 

No discount 4568 $1,181 $189 

(0,5] 1278 $1,280 $402 

(5,17] 6521 $1,217 $343 
(17,27] 6081 $1,275 $352 

(27,30] 7037 $1,205 $279 
(30,33] 5371 $1,158 $251 

(33,35] 4485 $1,094 $222 
(35,41] 5394 $1,154 $196 

(41,78] 5801 $1,108 $121 
 
Third on price comparison, surveys suggest that around half of all consumers engage in some form of online 
price search, although it is not clear what proportion of these actually used a price comparison website. 
Amongst the price comparison websites, only the site operated by the Victorian Government lists all 
commonly available offers from all retailers. The commercially available price comparison websites feature 
some of the products of some of the retailers. None of the websites analyse consumers’ existing bills and 
none estimate the annual savings that might be achieved by switching to various promoted or featured offers. 
Australia’s competition authority has suggested that third- party intermediaries (principally price 
comparison websites) are not acting in the interests of consumers (see Australian Competition and 
Consumer Commission (2018b)).  
 
Finally, behavioural economics provides possible explanations for our findings (see for example (Cialdini, 
R B., Trost & R., 1998; Nicolson, Huebner, & Shipworth, 2017; Pollitt & Shaorshadze, 2013; Simon, 
1986)). Specifically, bounded rationality, heuristics and consumer inattention might explain why consumers 
switch to offers that in fact deliver small savings. Status quo bias and loss aversion seems to be evident in 
the dominance of the four large retailers as the choice of most switchers (one of whom most likely originally 
supplied most of the switchers) despite evidence that they typically offer lower savings than the new entrant 
retailers.  
 
6 Conclusions 
 
We analyse 48,088 household electricity bills and calculate the Available Savings for each consumer if they 
switched to the cheapest offer available to them. We then construct a multivariate econometric model to 
assess the extent to which consumers that switched retailer in the previous 12 months pay lower prices than 
consumers who remained loyal to their retailer in the previous 12 months. This finds evidence of a small 
loyalty tax: after adjusting for various factors, we find switchers only reduce their Available Saving by $45 
(around 3% of the median bill) per annum.  
 
Our analysis suggests that a more accurate observation of the retail electricity market is that switching 
retailer makes little difference to the prices that consumers pay, and that this occurs in a context in which 
both switchers and remainers are typically able to make substantial savings if they switch to the lowest price 
offers. This suggests a more accurate description of the market is that it is characterised by high search costs 
rather than high loyalty taxes. Behavioural factors including consumer inattention, loss aversion, status quo 
bias and bounded rationality may explain this in part, but the evidence also suggests that misleading 
discounts and inadequacies in the price comparison market are important.  
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Hayek (1948, p. 103) suggests that “when the variety of near-substitutes is great and rapidly changing, 
where it takes a long time to find out about the relative merits of the available alternatives, ... the adjustment 
must be slow even if competition is strong and active”. Policy makers keen to speed up the adjustment might 
focus their attention on reducing search costs in ways that take account of behavioural limitations on the 
demand side.  This means ensuring consumers can easily access good advice or might easily be able to find 
out when they are getting bad advice. Comparing the comparers and/or regulating price comparison methods 
(such as has long been the case in Great Britain, for example) would be consistent with this.  
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