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Abstract 

 
This paper conducts a regional micro simulation model exercise that delivers estimates energy 
poverty levels across regional Queensland in a number of different dimension including: 
estimates of the number of households experiencing energy poverty in a region, the ability of 
households across regions to adapt to rising prices (price elasticity); and the number of 
households experiencing mortgage distress. These results have then been combined to construct 
an energy poverty index that measures and tracks vulnerability levels across Queensland 
regions, as well how these levels are likely to change in the face of future policy reform. Key 
findings include: it is estimated that 3.42% of all Queensland households – approximately 
63,128 households - experience energy poverty, of which the majority are located in the lowest 
income quintile. Energy poverty appears to be concentrated in certain hotspot areas, including 
Gladstone, Logan and Far North Queensland. There exist a range of contributing factors that 
may account for this pattern, including: High income insecurity, weather and demographic 
differences. Beyond the distribution, our results also provide evidence that energy poverty is 
concentrated into certain groups, including large households. 
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1. Introduction 
 
This report provides an overview of key trends in electricity prices, demand and hardship and 
policy environment. Key points include: 

• Electricity prices in Queensland have risen by 87% since 2006-07, with the largest annual 
changes in electricity price being 18.5% that was recorded in 2012. 

• Residential Disconnection rates have also risen to 25,000 in 2016-17 across the Ergon and 
Energex network, which represents a disconnection rate of 13% (per 1,000 customers). This rise 
appears to be evenly spread across Ergon and Energex networks. 

• The rates of reconnections within 7 days following disconnection due to non-payment has also 
risen to approximately 12,000 in 2014-15. The majority of these tend to occur in the Energex 
region.   

• Electricity spending as a share of total household expenditure has remained relatively constant 
as average household incomes have also risen rapidly in the past two decades 

• Major trends affecting the profile of energy demand include: adoption of solar PV and hot water 
systems as well as ‘smart’ white goods, climate change demographic trends and the profile of 
mix of building.  

• Queensland households are also more reliant on electricity as source of energy. Electricity 
represents more than 70% of total residential energy use, relative to 60% in New South Wales 
and 20% in Victoria.  

The Queensland retail electricity market consists of two retail zones. Southeast Queensland has 
1.3 million customers and is a fully contestable, competitive and deregulated electricity market 
with a single network service area. There are currently approximately 20 retailers active in this 
zone. Regional Queensland is the second retail zone that contains 640,000 customers and has a 
monopoly distributor-retailer (Ergon) with a regulated uniform tariff.  
Electricity prices in Australia have been rising steadily since the early 1990s.  Since 2006-07, 
Queensland’s electricity prices have increased in real terms by 87% (QPC 2016). In the most 
recent episode, default electricity tariffs rose 18.5% after the introduction of the carbon price 
in September 2012 (see Figure 1 below). 
 
 
 
 
 
 
 
 
 
 
 



 

3 

 
Figure 1: Trends in Queensland Electricity Prices 
 
Note: These figures represent trends across a combination of block tariffs where the average usage per customers 
is used to calculate the effective weighted average price. Fixed charges are added to the total volume charges and 
then divided by the average use per customer. Real prices are calculated in 2017 dollars using the ABS GDP 
deflator. Source: DNRME (2018) and Electricity Supply Association of Australia 
 
In spite of rising electricity prices, the share of total household spending has remained virtually 
constant for more than two decades at 2.6% (Simshauser and Nelson 2014). This is due to 
average household income rising rapidly in the last two decades. Electricity spending is known 
to be a necessity expenditure that possesses an income elasticity value of less than one (Branch 
1993). This implies that a one per cent rise in income generates a less than one per cent rise in 
the budget share dedicate to electricity. Subsequently, one can expect the budget share to rise 
marginally or remain constant as household income rises in the long run. Other essential items 

 
(a) Historical Queensland Electricity Prices since 1955 

 

 
(b) Change in Electricity Prices from 2007 to 2017 
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such as housing (18%), food and beverages (16.5%) and transport (15.6%) take up a 
substantially larger share of household income and possess higher income elasticities. 
According to the AEMO forecasts, consumption met by grid-supplied electricity is forecast to 
remain relatively flat for the next 20 years, despite projected 30% growth in population and 
projected growth in the Australian economy (AEMO 2018). Towards the end of the period, 
consumption is forecast to increase, driven by a fast ramp up of electric vehicle sales. Net 
residential demand is projected to decline as growth in population and appliance usage is offset 
by increased generation from rooftop photovoltaic (PV) and energy efficiency initiatives. This 
decline in demand poses a problem as it reduces the utilisation rates of network electricity 
assets. In this regard, it is worth noting that although solar PV penetration rates are relatively 
high (40-50% of households) within Southeast Queensland, large parts of Northern and 
Western Queensland have much lower solar PV rates (2.5 to 15%). This is depicted in Figure 
2 below: 
 

 
(a) Solar PV Penetration Queensland 

 
 

(b) Southeast Queensland 

Figure 2: Solar PV Penetration rates in Queensland and Southeast Queensland 
Note: Source Ergon and Energex data. Some regions shaded blue are due to missing data for 
certain regions (See Appendix). 
 
A number of various factors are responsible for rising network electricity prices. The On the 
national level, ACCC (2018) estimates that a 35%  rise in residential electricity bills from 2007-
08 to 2017-18 was due to rising network costs, while 22% was due to rising wholesale 
electricity prices. Other factors include rising environmental costs (20%), retail margins (16%) 
and retail costs (7%). These contributing factors vary from state to state. In the case of retail 
margins, the AEMC (2018B) reports that Queensland has one of the lowest retail margins in 
the country. 
 
In terms of equity, an issue or particular concern is the supply charge. This is a fixed daily 
charge that is paid in addition to the consumption charges for electricity used. In Queensland 
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the supply charge for single rate electricity customers (tariff 11) only increased by 5 cents (21%) 
during the three period from 2009 to July 2012. However, between 2012 to 2015, the supply 
charge grew from around 20 cents per day to 120 cents per day. St Vincent de Paul (2017) show 
that around half of the retailers apply the same fixed supply charge to their standing offers as 
they do their market offers. These charges are incurred irrespective of the quantity of electricity 
consumed. The rising portion of electricity spending dedicated to standing charges is regressive 
in nature.   
It is also worth noting that compared to other states, Queensland households are also more 
reliant on electricity as source of energy, with electricity representing more than 70% of total 
residential energy use, relative to 60% in New South Wales and 20% in Victoria (DEWHA 
2008, DIS 2015, QHES 2017).  
Hardship is defined as customers willing to meet their financial obligations, but do not have the 
financial capability to do so. Energy Australia defines two types of customer hardships: 

• Short term defines the hardship due to the sudden changes in circumstances, which has resulted 
in temporary financial difficulty, resulting in the requirements of temporary financial assistance.  

• Long term hardship a combination of low income and changes in circumstances, resulting in 
need of additional assistance over a long term periods.  
 

Under the National Energy Retail Law (NERL), energy retailers are required to offer payment 
plans or hardship assistance to consumers who indicate they are in financial hardship before 
considering disconnection for non-payment of a bill. Retailers are also limited in when they can 
disconnect consumers (ACCC 2018). The NERL prohibits retailers from disconnecting a 
consumer’s premises for non-payment of a bill where the amount outstanding is less than an 
amount approved by the AER (currently $300) and the consumer has agreed to repay that 
amount. Irrespective of the amount owed, a retailer cannot disconnect a consumer if they are 
adhering to a payment plan or participating in a retailer's hardship program. Additionally, 
disconnection is not permitted when a consumer’s premises are registered as requiring life 
support equipment. 
 
Figure 3 reports the number of Queensland household participating in hardship programs and 
their average debt level. Total number of hardship program participants has tripled from 5,000 
in 2010 to above 15,000 in 2017. It is worth noting that some this increase is likely due to 
implementation of the National Energy Customer framework in 2015 that required retailrs to 
offer hardship policy and also encouraged  retailers to engage more with customers stuggling 
to pay their bills. Relative to other states, growth rate appears to be similar to trend in South 
Australia, which recorded a 91% between 2013 and 2016 (KPMG 2016). In contrast, New 
South Wales recorded an increase of only 27% in the same time frame.   
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Figure 3: Hardship and customer debt in Queensland 

Sources: AER and QCA. 
As seen in Figure 4 below, residential disconnection rates have also risen to 25,000 in 2016-17 
across the Ergon and Energex network, which represents a disconnection rate of 13% (per 1000 
customers). It is worth noting here that disconnection rate is around 1.2% in Queensland, which 
is similar to other states. In other words, around 1 in every 100 customers is disconnected due 
to non-repayment. In terms of total volume, this appears to evenly spread across Ergon and 
Energex networks. However, it should be noted that customer base of the Ergon network is 
approximately half the size of the Energex network. As such, the majority of disconnections 
per capita appear to be occurring in the Ergon network.  
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(a) Residential Disconnections by Region 

 
(b) Residential Disconnections by State 

 
Figure 4: Residential Disconnection Trends 

Sources: AER and Essential Services Commission, IPART. 
 
 
In a study of disconnection patterns across Australia, St Vincent de Paul (2017) identified six 
types of postcodes that are likely to have higher disconnection numbers:  

• Low income families experiencing housing stress,  

• Median income families experiencing housing stress; 
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• Low to median income families with lower housing costs but greater transport costs; 

• Low income small households (couples, sole persons and sole parents) experiencing housing 
stress; 

• Small households with median income experiencing housing stress; 

• Small households with low to median income with lower housing costs but greater transport 
costs. 

More broadly, ACCC (2018) notes that vulnerable consumers are not a homogenous group and 
can include anyone who faces barriers such as language, cultural, literacy, health and family 
barriers that inhibits their ability to make informed decision. According to QCOSS, Queensland 
has one of the highest electricity disconnection rates in Australia. They suggest that both energy 
and fuel poverty have negatively impacted the capacity of low income households to maintain 
a basic standard of living (QCOSS 2009). More evidence for regional differences in hardship 
are reflected in the data on the rates of reconnections within 7 days following disconnection 
due to non-payment. Figure 5 shows how these have also risen to approximately 12,000 in 
2014-15. The majority of these tend to occur in the Ergon region. It is worth noting here that 
there exist a number of reasons why reconnection within 7 days occurs.  Customers are able to 
pay their bill but may have forgotten or customer move premises and reconnect, or they may 
join a hardship plan of a retailer enabling reconnection. 
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(a) Reconnection within 7 days of Disconnection Due to None Payment 

 

 
(b) Percent Reconnected within 7 days of Disconnection Due to None Payment 

 
Figure 5: Household Disconnections by Region 

Source: Energy Queensland and Energex 
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2. Mapping Energy Poverty 
 
‘Energy poverty’ refers to a situation where a household cannot afford energy services to 
achieve day to day living requirements. The most common needs are lighting, cooking energy 
and domestic heating or cooling. Beyond this, we further define ‘energy vulnerability’ as those 
households who are likely to fall into energy poverty as energy prices continue to rise in the 
future. Energy poverty is defined and measured in various ways in the existing literature. The 
most common and simple way of measuring energy poverty is to define an economic threshold 
in the sense that it establish a maximum percentage of income that is reasonable to embark for 
energy spending (Herrerro 2017 González-Eguino 2015). Most of the developed nations started 
to adopt a maximum of 10% share of ‘energy’ expenditure (first proposed by Boardman 1991).  
In this study we have selected a 7% cut off as the focus of this project is on network electricity 
demand, rather than on total energy demand. Total Energy demand tends to include gas and 
other fuels used for dwelling and vehicles. In the case of Queensland, this was excluded in order 
to focus on dwelling energy needs as evidence suggests that Queensland household are more 
dependent on electricity (rather than gas) as source of energy, relative to other states(see 
previous chapter). This focus enables us to provide a more detailed and accurate modelling 
results of the key factors that drive poverty. These will be discussed in detail below. 
 
2.1 Modelling network electricity demand 
 
Estimates of the number of households experiencing energy poverty across Queensland SA 2 
regions were derived via a twostep process. The second step is discussed in Section 3.3. In the 
first step, using detailed micro data available from the national 2012 ABS Household Energy 
Consumption Survey (ABS 4670), we define demand as weekly household spending on 
electricity. This is modelled using the standard 3SE process,7 outliers in disposable income 
were removed. We have considered only the households using electricity as a source of 
household energy which yielded a sample size of 1,595 Queensland households. Five income 
quantiles were created for this income distribution. The descriptive statistics of the income 
variable in this dataset is shown in Table 1 below. 

Table 1: Summary Statistics of weekly household Income 
Quantile N Mean ($) Sd ($) Min ($) Max ($) 

1 319 457.3228 98.92167 290.8408 637.6819 
2 319 822.6721 113.0729 638.0814 1029.619 
3 319 1234.123 133.3048 1030 1477.071 
4 319 1778.746 174.5876 1481.169 2125.637 
5 319 2879.872 588.8403 2132.619 4843.307 

Total 1595 1434.547 893.9483 290.8408 4843.307 
 
Figure 6 below provides the expenditure share of energy spend by income quintiles in 
Queensland. According to this figure, there is considerable variation in the share of income 
spend on electricity among low income household (quintile 1). For example, approximately 
16% of the households in Queensland's poorest quintiles spend more than the median 
expenditure on electricity. In contrast, less than 4% of households in the richest quintile 
(number 5) spend more than the median share for electricity.   
This implies high degree of variation of spending in electricity among low income households. 
Some households spend significantly higher amounts compared to other low income 
households. For example, while average household spending is less than 5 per cent of their total 

                                                
7 This means If an observation is three times of standered deviation away from the mean they were identified as outliers.  
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budget share, some spend up to approximately 25% of their total income on network electricity. 
In contrast, among high income households, all households tend to spend relatively similar 
amounts of their income on electricity – there is low variation around the average.  It is precisely 
this variation among low income households that is the object of study. We develop a model to 
account for this variation. This is done by first choosing a certain cut-off level of budget share 
spent on energy (in our case 7% which is above the average spend on electricity among low 
income households located in the lowest quintile).  
 

 
Figure 6: Electricity expenditure by income quantiles 

Consistent with other studies on household energy expenditure around the world (Branch 
1993), mean household electricity expenditure in Queensland tends to decline as income rises. 
In the lowest income group (quintile 1 in the Figure 6), the average expenditure share is 4.26% 
while in the richest segment (quintile 5), the average household expenditure share is 1.34%.8 
 
The upper plot in Figure 7 shows the boxplot of electricity expenditure share, by regions and 
climatic zones. On average, the households living in regional Queensland (outside Brisbane) 
spend 2.67 per cent of their weekly household income on electricity, compared to 2.23 per cent 
by households within Brisbane. The right hand side of Figure 7 shows that most of the energy 
expenditure appears to be located in in Zone 1 (High humid summer warm winter).9 The mean 
household expenditure on electricity is also higher in Zone 1(3.04 per cent) relative to other 
zones. The analysis below will investigate to what extent this concentration in Zone 1 is a result 
of weather conditions or other factors, such as low income households being located in Zone 1.  

                                                
8 Note: Mean household electricity expenditure share is for the entire sample is 2.45%. The means for each quartiles are 4.26% in quartile 1, 
2.67% in quartile 2, 2.22% in Quartile 3, 1.79% in Quartile 4 and 1.34% in Quartile 5. Source: Authors calculations ABS (2012)  
9Zone 1- High Humid summer, warm winter; Zone 2- Warm Humid summer, Mild winter; Zone 3/4- Hot dry summer, cool or warm winter; 
Zone 5- Warm temperate. The map of the climatic Zones is in the Appendix. 
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Figure 7: Electricity expenditure share, by region (top) and climatic zones (bottom) 

Note: Mean household electricity expenditure share is 3.04% for Zone 1, 2.39% for Zone 2, 2.47% for Zone 3 & 
4 and 2.45% for Zone 5. Brisbane is located in Zone 2. Source ABS (2012)  
2.2 Key drivers of energy poverty 
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Having provided an overview of energy poverty in Queensland, we now proceed with 
estimating a model of energy poverty. For this, a parametric discrete choice model was 
employed to estimates the probability that a household is in energy poverty given a range of 
observable and independent variables. Using 2012 ABS Household Energy Consumption 
Survey (ABS 4670), we identified two categories of households in Queensland, i.e (i) 
households experiencing energy poverty (spending 7% or more of their discretionary income 
on household electricity) (ii) households not experience energy poverty (spending less than  7% 
on electricity) .  These two categories are now analysed via a discrete choice model   that 
includes a number of  independent variables. These independent variables cover a wide range 
of demographic and economic factors, such as household income, size of the household and 
region. The results, shown in Table 2, yielded insights in to the main factor contributing to 
energy poverty on the household level.  
Next, using 2016 census data of the income distributions for each SA2 region within 
Queensland  number of household currently experiencing energy poverty (and those who are 
vulnerable to experiencing energy poverty (spending between 5-7% of their discretionary 
income on electricity prices) was estimated.  
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Table 2: Logit Model of Energy poverty 

Independent variables 
Energy poverty  
share= 1 if share > 7%) 

Housing cost (mortgages, rent & council rates) 0.00308** 
 (0.00) 

Average electricity bill 13.00** 
 (0.00) 

Category variable of household size (see note)  
- household with 2 persons 1.554* 

 (0.01) 
- household with 3 persons 1.436 

 (0.22) 
- household with 4 persons 4.315*** 

 (0.00) 
- household with 5 persons 3.309* 

 (0.02) 
Dummy variable of Area of usual residence  

- Balance of State 1.080* 
 (0.04) 

Category variable of income groups (see note)  
- <= $399/week 9.883*** 

 (0.00) 
- $400-499/week 7.857*** 

 (0.00) 
- $500-649/week 7.829*** 

 (0.00) 
- $650-799/week 5.747*** 

 (0.00) 
- $800-999/week 4.534** 

 (0.01) 
- $1000-1249/week 3.172 

 (0.05) 
Climate zone (see note)  

- Zone 2 (Warm humid summer, mild winter) -1.17 
 (0.06) 

- Zone 5 (Warm temperate) -1.477 
 (0.11) 

_cons -14.41*** 
 (0.00) 

N 999 

P-values in parentheses, * p<0.05, ** p<0.01, *** p<0.001. Only the significant variables are reported. Note 
that for income variables, the reference category is the highest income group. These parameter estimate indicate 
how the likelihood of falling into energy poverty changes if the household is located in a lower (listed) income 
group. The positive and significant signs indicate that there is a higher likelihood for low income households to 
fall into energy poverty. A similar logic applies to household size (reference category is single person 
households) and climate zones (reference category is Zone 1). In terms of climate, households living in  zone 1 
is more likely to experience energy poverty. The interpretation  of the coefficient associated climate zone is as 
follows. The households living in zone 2 are  (exp -1.17) =  31% less likely to fall in energy poverty compared 
to Zone 1 or vise versa. Conversely  (exp -1.477= 23%) households in Zone 5 are 22% less likely  to fall in 
energy poverty than Zone 1.  
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Interpreting these result, the key contributing factors to household energy poverty include: 

• Household income, household size, the price of electricity and housing costs are the most 
significant predictors of energy poverty.  

• There exists an inverse relationship between Household income and energy poverty in the sense 
that the higher is household income, the less likely it is that a household will experience energy 
poverty. 

• Price is measured in terms of average electricity bill increases. The model predictions translated 
in to marginal effects suggest that a 5% increase in price increases the likelihood of energy 
poverty by 5.4% for an average household.   

• Household size: Large households are more likely to experience energy poverty. This will be 
discussed in more detail in Chapter 4. 

• Location: Controlling for household income, it appears that Households located outside the 
Capital cities are found to be more likely to experience energy poverty.  

• Climate zone: The result suggest that Zone 1 households (North Queensland) are more likely to 
experience energy poverty, relative to those in Zone 2 and Zone 5. This is in  consistent with 
the poverty incidents reported in  2012.  

Using information from the 2016 National Census (ABS 2001.0) on the income distribution of 
each SA 2 region, estimates were developed for the numbers of households experiencing energy 
poverty. A number of SA2 were excluded due to a low number of observations (reported in the 
Appendix). In total 63,128 households were estimate to be in energy poverty in 2016 (see Table 
3), approximately about 3.42 per cent of all Queensland households, according to the 
estimation. Consistent with the model results, most of these households are in low income 
groups.  
 

Table 3: Energy poverty across the income groups 
Household Income Number of households  % of  households  
<$400 22,821 1.17% 
$400-$499 13522 0.69% 
$500-$649 11999 0.62% 
$650-$799 9416 0.48% 
$800-$999 3723 0.19% 
$1000-$1249 1650 0.08% 
>$1250 0 0.00% 
Total 63,130 3.24% 

 
The results were mapped onto the SA2 level that depict the percentage of households with the 
SA2 that experience energy poverty (see Figures 8, 9 and 10). Key observations here include: 

• Within Brisbane some south side regions do exhibit relatively high levels of energy poverty. 

• Within Southeast Queensland (Energex region) pockets of energy poverty are identifiable in the 
Moreton Bay area, Logan and the Lockyer Valley.  

• Across Queensland, the worst affected regions include the far north and the area surrounding 
Rockhampton and Gladstone. 

• Figures 9 and 10, provide a comparison between energy poverty and disconnection rates in 
Brisbane and Southeast Queensland. While some regions appear to experience both high 
disconnections and more energy poverty (Northwest and southern parts of Southeast 
Queensland), the picture within Brisbane is more complicated. South Brisbane, for example, 
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tends to experience high energy poverty rates but low rates of disconnection.  Some inner city 
suburbs also appear to experience high rates of disconnection, but low rates of energy poverty. 
More research is needed to understand these differences.  

 

 
Figure 8: Energy Poverty in Queensland 

Note: The colour dark red indicates regions where more than 9 per cent of the population 
consume more than 7 per cent of their income on network electricity.  
  



 

17 

 
(a) Energy Poverty Rates 

 
(b) Disconnection Rates 

Figure 9: Energy Poverty and Disconnection Rates in Brisbane 
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(a) Energy Poverty Rates in Southeast Queensland 

 
(b) Disconnection Rates Rates in Southeast Queensland 

 
Figure 10: Energy Poverty and Disconnection Rates Southeast Queensland 
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3. Price Elasticity of Demand 
 
Beyond measuring the magnitude of household energy poverty, a second important dimension 
to consider is the household’s ability to adapt their behaviour in the face of rising electricity 
rises. Households can adapt to rising prices in a number of ways: by adopting energy efficient 
goods, reducing their peak usage or investing in their own generation systems. To measure this 
capacity to adapt, demand elasticities report how responsive consumers are to price changes. 
The law of demand predicts that as the price of a good or service rises, households will reduce 
their spending on a good or service. However, household spending could also be unresponsive 
to rising prices due to a number of reasons. In particular, if there are no close substitutes (or a 
capacity to substitute) for the service, it is typically difficult for households to switch away 
from the service in question towards using other services. In this sense, elasticity can measure 
what capacity households have to adapt or the extent to which their consumption patterns are 
‘locked-in’ and unlikely to change.  
 
In terms of achieving equitable outcomes, an important issue is to examine how the household 
capacity to adapt to rising prices may significantly differ across low income and high income 
households. High income households may have a greater capacity to adapt due to possessing 
the resource to invest in energy efficient technologies. On the flipside, it is also known that the 
share of total household spending dedicated to energy tends to decline as income rises (see 
previous Chapter). This could imply that high income households are relatively more 
unresponsive to price rises as electricity expenditure represents only a small fraction of their 
overall budget. 
 
The own price elasticity of electricity typically measures the change in energy consumption 
arising from a change in energy prices. Having calculated price elasticities, this chapter then 
engages in a micro simulation exercise which shows how many households fall into energy 
poverty in scenarios where the price of network electricity rises by a given percentage.   
 
3.1 Understanding demand response 
 
Household electricity demand is known to be highly inelastic (unresponsive to price changes). 
The National Institute of Economic and Industry Research (NIER) (2007) undertook a review 
of the long-run price elasticity of electricity demand for the Australian National Electricity 
Market, and recommended the values of -0.25, -0.35 and -0.38 for residential, commercial and 
industrial customers, respectively. A value of -0.25 implies that a one per cent rise in the price 
of electricity leads to a -0.25 per cent decline in residential demand. However, no studies in 
Australia have considered variation in elasticity of demand across the income distribution. That 
is, how does demand response vary across high and low income consumers?  
According to the literature, there are three different ways in which households can adapt to 
rising electricity prices: 

• Reduce electricity usage during critical peak periods when prices are high without changing 
their consumption. For example, households may choose to switch off the lights or reduce the 
thermostat on air conditioners during peak times (Herter 2007).  

•  Customers may respond to high electricity prices by shifting some of their peak demand 
operations to off-peak periods, as an example, they shift some household activities (e.g., 
dishwashers, pool pumps) to off-peak periods. 

• The third type of customer response is by using onsite generation—customer owned distributed 
generation, e.g. solar PV.  
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The following facts have been established about how households in Australia respond to price 
changes Fan and Hyndman (2011): 

• Weather factors and seasonal impact: Household price responses are stronger in winter than 
in summer for demand quantiles below the 80% level, indicating that consumers may have more 
choices for resisting coldness in winter. However, in extreme weather conditions in both 
summer and winter, customer sensitivity to price becomes comparatively weak, despite the high 
demand levels in such periods. 

• Variation in time of Day: For the demand median, the strongest price responsiveness appears 
approximately at the peak period; i.e., around 4 o‘clock in the afternoon for summer and 7 
o‘clock in the evening for winter  

 

3.2 Model of Household Electricity Demand 
 
In this analysis, we employ the Household Energy Consumption Survey 2012(ABS 4670) that 
contains a sample size of 1,595 Queensland households. Using this dataset, a translog 
regression model of electricity consumption (Kwh per week)  was estimated including the price 
as an explanatory variable. In terms of the price variable, an approximation was calculated by 
dividing the energy bill each household paid by its consumption of energy (weekly KwH hours 
consumed) to yield the average price per household. This average price takes into account the 
extent to which households consume across different tariffs and may benefit from discounts. 
The estimated parameter coefficient for average price variable was used to calculate elasticity.10 
Table 4 reports the regression results for elasticity estimation with dependent variable as 
electricity consumption as are the key control variables.    

                                                
10 A basic from of the model is given below, where the left hand side (dependent variable) is the electricity 
consumption (Yi)  by each household and the right hand side includes a price variable (Pi)  and vector of 
explanatory variables (Xi) that affects energy poverty as previously detailed. The model is estimated using simple 
Ordinarty least squer regression approach.    𝑌𝑌𝑖𝑖 = 𝑓𝑓(𝑃𝑃𝑖𝑖 ,𝑋𝑋𝑖𝑖) 
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Table 4: Model of Households electricity demand 
 Log of electricity  demand 

Log of housing costs 0.0953*** 
 (0.00) 

Log of Disposable income 0.0681* 
 (0.04) 

Log of Electricity average price  -1.213*** 
 (0.00) 

Squared term of Log of Electricity average price -0.217*** 
 (0.00) 

Category variable of household size  
- household with 2 persons 0.326*** 

 (0.00) 
- household with 3 persons 0.551*** 

 (0.00) 
- household with 4 persons 0.646*** 

 (0.00) 
- household with 5 persons 0.763*** 

 (0.00) 
- household with 6 persons 0.895*** 

 (0.00) 
Dummy variable of Area of usual residence  

- Balance of State 0.0378 
 (0.30) 

Electricity billing arrangement  
- Electricity billing arrangement -0.127* 

 (0.01) 
- Don’t know -0.523 

 (0.08) 
How often a household could not pay bills on time  

- Once or sometimes 0.0601 
 (0.29) 

- Often or always 0.206* 
 (0.02) 

Climate zone  
- Zone 2 (Warm humid summer, mild winter) -0.188** 

 (0.00) 
- Zone 3/4 (Hot dry summer, cool or warm winter) -0.0824 

 (0.40) 
- Zone 5 (Warm temperate) -0.208** 

 (0.01) 
_cons 2.176*** 

 (0.00) 
N 1056 
P-values in parentheses, * p<0.05, ** p<0.01, *** p<0.001. Only the significant variables are reported.   

Main results include:  
• The disposable income parameter was measured in log terms. The coefficient is then could be 

interpreted as income elasticity-  i.e. the coefficient shows that a 1% increase in income 
increases the demand for electricity by 0.06%. This is a relatively low number and consistent 
with previous findings. Note that while total spending on electricity rises with income, this is 
still consistent with the possibility that the share of total household spending declines as 
household income rises, as reported in the previous chapter.  

• As expected, the average price has negative and significant impact on the elasticity of household 
electricity demand. A 1% increase in price translates in to 0.63% decrease in the household 
electricity demand.  

• Household size is positive and significantly related to household electricity demand. These 
results clearly show that electricity demand increases as household size increases. The reference 
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category in this case are single person households. These results are discussed further in Section 
4.3. 

• The reference category for the regional dummy is the capital city being the area of usual 
residence. A positive sign for this region dummy indicates that regional household demand is 
relatively higher compared to households living in the capital city, Brisbane.   

• Paying electricity bills on time is a proxy for financial hardships or excessive use of energy. 
The results indicates that households unable to pay bills on time also have a higher demand for 
energy.  

• Climate zone results are consistent with the results found in the previous chapter. The reference 
category is Zone 1. The negative sign indicates the demand   is lower in other climate zones 
compared to Zone 1.  

Further iterations of the model (not reported here) also examined the role that credit card debt played 
in driving both energy demand and the probability that households experience energy poverty. This 
was point was taken on board after a consultation process with stakeholders. A positive and 
significant correlation between credit card debt and the likelihood that household experienced 
energy poverty was found. 

 

3.3 Household size and electricity demand 
 
Household electricity demand varies significantly with the size of the household. Such 
information is useful for assessing whether concession programs should take into account 
household size in determining the amount of financial assistance required by vulnerable 
households. We calculate how electricity demand changes as household size grows.  
 
Comparing changes in electricity demand across households of different sizes provides an 
insight in the extent to which households achieve ‘economies of scale’ in electricity 
consumption. This concept suggests that there are a certain degree of efficiency gains achieved 
by large households as some electricity consumption may be shared across member of the 
households. While large households tend to have relatively larger electricity demand compared 
to small households, the extent to which this demand grows as households size increases tends 
to diminish as household size grows.  
 
This is an important phenomenon to consider as it suggests that the per capita demand for 
electricity tends to be lower in large households, relatively to small households. The extent to 
which economies of scale is achieved depends on how much of the expenditure is private or 
public (Deaton and Paxson 1998). If some share of household expenditure on electricity can be 
shared by members of the household, this implies that it is a semi-public good. For example, a 
light in a shared living space will be used the same amount, irrespective of how many people 
live in the house. On the other hand, a light in a particular room may get used more often as the 
size of household changes.  
 
Table 5 reports the energy consumption economies of scale of the households in Queensland. 
It shows that there is a decrease in marginal energy expenditure share with the increase in the 
household size due to scale advantage. For example, In comparison with a lone person 
household, 2 persons-households consume 32.59% more electricity, while 4 person household 
consume 64.57% more electricity than a one person household. This is some evidence for the 
presence of economies of scale as marginal percentage increase declines from 22.53 per cent 
(going from 2 to 3 person households) to 9.45 per cent (going from 3 to 4 person households). 
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This indicates that average per capita energy consumption is lower in 4 person households, 
relative to 3 and 2 person households.   
 

Table 5: Electricity demand and household size 

Household size % increase in the electricity use 
compared to lone person household.   

Marginal 
increase 

2 persons 32.59% 32.59% 
3 persons 55.12% 22.53% 
4 persons 64.57% 9.45% 
5 persons 76.29% 11.72% 

 
3.4 Micro simulation modelling 
 
To study how the price elasticity changes across the income distribution, we estimated the 
marginal effects of price changes over all income categories using a budget share model of 
electricity demand (see Table 6). These numbers were then used to model the impact of rising 
electricity prices on regional energy poverty.   

Table 6: Price elasticity by income category 
Income group Elasticity in each income category 

<$400 -0.559 
$400-$499 -0.504 
$500-$649 -0.523 
$650-$799 -0.552 
$800-$999 -0.546 

$1000-$1249 -0.562 
>$1250 -0.579 

Mean income -0.562 
 

The results of the above table suggest that if price (measured in terms of the household 
electricity bill) increases by 1%, kwH of weekly electricity consumption will decrease 0.56% 
for the total sample. The elasticity measure does not vary much across the income groups, but 
the numbers do show that poor consumers are most inelastic, while rich consumers are the most 
price elastic. However, it is important to note that elasticity is measured in terms of percentage 
change in network electricity demand. Even if changes in electricity demand are small, this 
could nevertheless translate into large changes in the budget share spend on network electricity. 
This is because a 0.56% change in demand may only represent a small fraction of total income 
for high income households, but could represent a much larger share of total income for low 
income households.  
 
We now use this information to engage in micro simulation modelling to consider how further 
price increases will impact the regional distribution of energy poverty across Queensland. The 
two key variables to be considered in this exercise are: i) the price elasticity of households 
across the income distribution and II) the distribution of budget share household energy 
demand. As discussed in the previous chapter, energy poverty is defined as those households 
who spend more than 7% cent of their budget on network electricity. For each region, we 
estimate how certain price changes more households into spending a greater share of their 
budget on household electricity, given the results obtained about the price elasticity.  
 
As Table 7 below reports the results of the marginal effects on energy poverty estimates across 
all income categories. These were used to calculate the percentage of households falling into 
energy poverty resulting from 10% price increase. 
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Table 7: Micro simulation results of price rises on energy poverty. 

Income group Change in the % of households in poverty due to change in price by 
5% 10% 15% 20% 

<$400 2.75% 4.59% 
5.50
% 9.17% 

$400-$499 0.00% 1.45% 
2.90
% 5.80% 

$500-$649 1.75% 4.39% 
4.39
% 4.39% 

$650-$799 0.73% 0.73% 
3.65
% 3.65% 

$800-$999 1.46% 1.46% 
2.92
% 3.65% 

$1000-$1249 0.00% 0.53% 
0.53
% 1.06% 

>=$1250 0.00% 0.13% 
0.13
% 0.13% 

 
The table shows that price increases adversely affect the poorest cohort the most. A 5 % price 
rise increases the households in poverty by 2.75% in the poorest earning category (which is less 
than $400 per week). The same 5% price rise does not have any impact on the households in 
the richest cohort (income > $1000).  A price increase of 20% will increase poverty in the 
poorest cohort by almost 10% while this shift only 0.13% of the households in the richest 
cohort.    
 
Figures 11, 12 and 13 report the regional distribution of changes in energy poverty, given a 10% increase 
in network electricity prices. These are designed to give a general impression of how energy poverty 
tends to spread with increasing prices. In the case of Brisbane (Figure 11), it worth noting that a large 
number of suburbs having greater than four per cent of their households (yellow) in the Eastern, southern 
and northern suburbs. In the Energex region (Figure 12), energy poverty rates tend to rise in hinterland 
regions of the Sunshine coast and the Gold Coast, as well as Ipswich and Beaudesert. In the case of 
Mackay (Figure 13), It appears that the region south of Mackay is more sensitive to rising electricity 
prices, relative to regions North and West of Mackay. The latter do no exhibit any change in energy 
poverty levels, where energy poverty rates in the Southern regions rises from 6 to 7 per cent of household 
experiencing energy poverty.  
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Figure 11: Microsimulation results of a 10% electricity price increase in Brisbane 
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Figure 12: Microsimulation results of a 10% electricity price increase -Energex 
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Figure 13: Microsimulation results of a 10% electricity price increase -Mackay 
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4. The Energy Poverty Index 
 
This chapter aggregates the results of the preceding chapter into an energy poverty index. The 
purpose of this index is to provide a visual approach to show the extent to which the various 
dimensions of energy poverty, when added together, provide a different overall view of how 
energy poverty is distributed across Queensland regions. To construct this index we have 
included five variables including: 

A. Percentage of households in a region currently experiencing energy poverty, i.e. spending 
more than 7% of income in energy in each SA2 region 

 
B. Percentage of households in a region who are vulnerable to energy poverty based on a 10% 

increase in the price of electricity 
 

C. Percentage of the population in a region estimated to experience mortgage distress 
 

D. Percentage  of households experiencing disconnections of electricity 
 

E. Percentage of households on retail hardship programmes 

A principal component analysis (PCA) was used to streamline the variables. Two components 
had eigenvalues over Kaiser’s criterion of 1 and in combination explained 75 per cent of the 
total variance. The table below provides the results of PCA for the first two components 
 

Table 8: Principle Component Analysis of Vulnerability factors in Energy Poverty 
Variable Component 1 Normalized 

weights 
A 0.600  0.32 
B 0.535 0.28 
C 0.582 0.31 
D 0.096 0.05 
E 0.066 0.04 

 
Each of the variables (A-E) listed above were weighted according to these results and a 
composite weighted index was created which ranges between 1-100. The lower value (1) 
indicates the lowest vulnerability to energy poverty. For example, if  a region  records 100% 
for all of the above dimensions, the vulnerability index is also 100% and vice versa.   The 
histogram of the index across all regions is given below.  
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Figure 14: The Energy Poverty Vulnerability Index 

 
The histogram shows that most regions scored between 2-4 on the index, with the maximum 
observed score being 8. The mean value is 3.22 while the median is  3.12. The four regions that 
score index greater than 6 are Aurukun, Torres Strai islands, Kowasnyama-Pormpuraaw and 
Yarrabad all in north queensland while lowest scores (0-2) ware resoded in Eastern part of 
Brisbane (Brisbane airport suburbs, Enoggerra, Fig Tree pocket, Newstead etc ) and in north 
queensland Weipa and Mackay harbour regions.   
 
Figure 15 below presents a scatter plot between the 2016 ABS Socio Economic Index  (SEIFA) 
and the Energy Poverty Index. Each dot represents one region and reports the Energy Poverty 
Index value on the horizontal axis, and the SEIFA score on the vertical axis. The SEIFA 2016 
has been created from Census 2016 data and consists of four indecies: The Index of Relative 
Socio-economic Disadvantage (IRSD); The Index of Relative Socio-economic Advantage and 
Disadvantage (IRSAD); The Index of Education and Occupation (IEO); The Index of Economic 
Resources (IER). This Figure shows a strong correlation between the two indicies in the sense 
that regions with high levels of energy poverty also tends to perform poorly on the SEIFA. This 
highlights how there is a strong overlap between Energy poverty and social disadvantage. 
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Figure 15: Correlation between Energy Poverty Index and the SEIFA 

 
Figures 16 and 17 below compares the regional distribution of the energy poverty vulnerability 
Index to the estimated levels of Energy Poverty in Brisbane and Southeast Queensland. This 
figure highlights how taking into account a wider range of dimensions in the Energy Poverty 
Index delivers quite a different picture about the geographical distribution of energy poverty. 
Within Brisbane, the top Figure 16 shows that the regions experiencing currently high levels of 
energy poverty appear to be confined to a few suburbs in the South.  
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Figure 16: Energy Poverty rates versus the Energy Poverty Vulnerability Index in Brisbane 
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Figure 17: Energy Poverty Vulnerability Index 
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5. Conclusions 
 
  The key findings of the report can be summarized as follows:  

• Energy poverty: defined as household spending more than 7% of their weekly budget share on 
electricity, it is estimated that 3.42% of all Queensland households – approximately 63,128 
households - experience energy poverty, of which the majority are located in the lowest income 
quintile. 

• Vulnerable regions: Energy poverty appears to be concentrated in certain hotspot areas, 
including Gladstone, Logan and Far North Queensland. There exists a range of contributing 
factors that may account for this pattern, including: High income insecurity, weather and 
demographic differences. 

• Vulnerable demographic groups: Beyond the distribution, our results also provide evidence 
that energy poverty is concentrated into certain group, including large households.  

• Adaptability: Estimates of price elasticity confirm that household electricity demand is 
relatively unresponsive to rising prices, with a 1% increase in the total electricity bill leading a 
0.647 per cent decrease in network electricity demand. 

• Link to mortgage distress: Our results indicate that if a household fails to pay their energy 
bills, there is a 28 to 31.5% increase in the probability that the household will also default on 
their mortgage. 
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Appendix 
 
Australia has a varied climate, leading to different locations around the country having different 
heating and cooling requirements. To account for these differences the energy efficiency 
Deemed-to-Satisfy Provisions vary from location to location and for simplicity, locations with 
approximately similar climates have been combined into eight climate zones. 
The following provides a brief description of each NCC climate zone: 

• Climate zone 1 - High humidity summer, warm winter 

• Climate zone 2 - Warm humid summer, mild winter 

• Climate zone 3 - Hot dry summer, warm winter 

• Climate zone 4 - Hot dry summer, cool winter 

• Climate zone 5 - Warm temperate 

• Climate zone 6 - Mild temperate 

• Climate zone 7 - Cool temperate 

• Climate zone 8 - Alpine 

 
These eight climate zones are illustrated in the form of a climate zone map which was created 
using Bureau of Meteorology climatic data with two supplementary zones added to 
accommodate an additional temperate zone and alpine area. The climate zone boundaries are 
also aligned with local government areas and are therefore subject to change from time to time. 
 

 
 
1. SA2 regions excluded from analysis.  
Brisbane Airport 
Brisbane Port - Lytton 
Callemondah 
Cape Conway 
Carole Park 
Enoggera Reservoir 
Eungella Hinterland 
Greenbank Military Camp 
Lake Manchester - England Creek 
Lamb Range 
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Mount Coot-tha 
New Chum 
North Burnett 
Shoalwater Bay 
South Trees 
Wooroonooran 

Note: these regions were excluded due to an insufficient sample size in the ABS (2012) 
Household Energy Consumption Survey.  
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