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1. Introduction and summary 

Emission trading will begin in Australia from 2010. While the design features of the scheme are 
yet to be finalised, whatever scheme is introduced will lead to higher energy prices.  This paper 
assesses the likely impact of higher energy prices on a range of different household types over 
time.  It finds that while introducing emission trading leads to significant energy price increases, 
energy affordability improves as incomes increase and targeted polices can protect low income 
households from being disadvantaged by changes in prices.   

The introduction of emissions trading is a historic economic reform, providing tangible 
recognition of scarce and valuable capacity of the natural environment to assimilate wastes.  A 
core objective of emissions trading is to change the relative prices of goods and services that 
embody different amounts of greenhouse emissions, driving the technology substitution and 
different choices in energy production and use that are essential to an effective response to 
climate change.  Auction of emissions permits would also generate substantial new government 
revenues without the deadweight losses that accompany other taxes.  These revenues are likely 
to exceed 1% of GDP, equivalent to one third of total state tax revenues in Australia.   

The perceived social impacts of emissions trading on low income households and the general 
public will have a strong influence on attitudes towards the introduction of emissions trading, 
and the strength of the political mandate for making deep cuts in Australian emissions.   

With these concerns in mind, this report provides a detailed quantitative analysis of the potential 
impact of emissions trading on energy prices, energy affordability, and general inflation in 
Australia.  The analysis is structured into a number of sections: 

 Section 2 provides an overview of the range of potential energy price impacts of 
emissions trading, and discusses the likely inflationary consequences of such increases.  

 Section 3 assesses the impact of projected energy price increases due to introduction of 
emissions trading for four typical households, benchmarked against average energy 
expenditure in 2005 with and without energy efficiency.  

 Section 4 explores potential interactions between emissions trading and different world 
oil price outlooks, particularly the potential impacts of potential high world oil prices.   

 Section 5 discusses a range of policy options for addressing equity and affordability 
issues, and calculates the payments that would be required to insulate households and 
prevent declines in net energy affordability if carbon prices are very high.   

 Section 6 summarises the key policy implications of the analysis. 

The rest of this introduction summarises the key findings of this report.  

Summary of key findings  
Energy prices and inflation  
There is some debate whether the introduction of emissions trading will have a significant 
impact on inflation, as measured by the consumer price index.  This paper argues that emission 
trading is most likely to result in a change in relative prices (increasing the prices of emissions 
intensive goods and services relative to the prices of other goods and services) without having a 
large or long term impact on the general level of inflation.  For this reason we focus our analysis 
on the impact of emission trading on the price and affordability of key energy commodities.  We 
also argue, however, that low income households should not be hostages to the a priori analysis 
of economists (or any other group).  This implies that policies should ensure that low income 
and disadvantaged households are protected from net adverse impacts that might otherwise 
result from the introduction and operation of emissions trading, including through firmly linking 
policies to measured changes in the prices of energy and other emissions intensive goods and 
services.   
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Assessing the impact of emissions trading affordability  
Basic energy affordability is assessed in terms of the share of income required to purchase the 
average 2005 energy bundle (including electricity, natural gas, petrol and diesel), taking account 
of different patterns of household energy expenditure, and projected changes in prices and 
incomes.  This provides a conservative measure of energy affordability over time, as it does not 
incorporate expected reductions in energy use associated with improved energy efficiency, or 
changes in relative prices.  These factors will influence actual future energy use, along with 
changes in tastes and incomes.  We also calculate an energy service affordability measure which 
incorporates improvements in energy efficiency to estimate the affordability of maintaining the 
average 2005 level of energy services (or amenity) for different households.  

We find that the affordability of energy improves for all household types over the long term, 
despite very significant increases in energy prices (particularly electricity), because incomes 
increase more than energy prices.  There is some chance, however, that very high carbon prices 
could result in a deterioration in basic affordability for a number of years after the introduction 
of emissions trading.  Implementing modest energy efficiency measures would offset this 
negative effect, so that affordability remains stable for a few years and then improves, even with 
very large increases in unit energy prices.  Energy affordability improves dramatically over time 
in the low and moderate carbon price outlooks, even before accounting for improvements 
energy efficiency.   

World oil prices  
The paper also examines potential interactions between world oil prices and the impacts of 
emissions trading.  The main analysis in the paper is based on previous modelling for The 
Climate Institute, which assumed a gradual trend increase in real petrol prices (adjusted for 
inflation).  This reference case is complemented by high and medium-high petrol price outlooks 
based on projections by the US Department of Energy.   

We find that energy affordability improves in most combinations of world oil prices and carbon 
prices.  Energy affordability improves for all four household types in the reference case and 
medium-high outlook for world oil prices.  The combination of high world oil prices and a high 
Australian carbon price is projected to result in small declines in affordability for some 
households, and modest improvements for others.  As before, we find that energy efficiency 
measures results in improvements in energy affordability even with high world oil prices and 
high carbon prices.   

Calculating a potential affordability payment  
The paper estimates the payment that would be required to fully offset the early decline in 
energy affordability due to the introduction of emissions trading in the high carbon price 
outlook, with and without accounting for improvements in energy efficiency.  Such a payment 
could be delivered through direct payments to households, increases in social security 
payments, or reductions in income taxes.  In practice, the size of such a payment would be 
expected to be linked to actual changes in energy prices over time, and might also take account 
of the implementation of energy efficiency measures.  We find that a payment rising from $50 
to $185 per year by 2015 (before adjusting for inflation) would fully insulate low income 
households from the impact of very high carbon prices on household energy consumption.  This 
is equivalent to a 35% increase in the utilities allowance paid to many income support recipients 
(such as aged pensioners), phased in over the first five years of emission trading.  A payment of 
this amount would require around 2% of the revenues from the auction of emission permits.  
Extending this payment to all households would require the equivalent of 8%-12% of auction 
revenue from 2015.   
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Conclusions and policy implications  
The analysis suggests four key findings: 

First, the affordability of energy and energy services are projected to improve substantially over 
coming years, notwithstanding the introduction of emissions trading and the associated increase 
in Australian energy prices. 

Second, well designed policy measures can protect low and middle income households from 
potential projected temporary declines in energy affordability that result from the introduction 
of emissions trading, at a very modest fiscal cost.   

Third, energy efficiency has a crucial role in protecting and improving energy affordability, 
particularly in the face of potential high world oil prices – so that energy affordability improves 
over time across all projected price outlooks.   

Overall, the analysis strongly implies that the introduction of a carbon price does not need to 
involve a social cost.  Australia can make deep cuts in our greenhouse emissions without 
reducing our living standards, and – with good policy design – can avoid net adverse impacts on 
low income or vulnerable households, even if emissions trading involves high carbon prices.   
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2. Potential price and inflation impacts of emissions trading  

The introduction of emissions trading is explicitly designed to constrain greenhouse emissions, 
and to harness market forces to ensure that this goal is achieved in an efficient and cost effective 
way.  Emission trading is an unusual policy measure in that it deliberately sets out to alter the 
relative prices of different types of economic activities:  raising the price of goods and services 
that involve high emissions greenhouse gases relative to goods and services that are associated 
with low emissions.   

This raises two major issues in assessing the potential social impacts of emissions trading: 

 Will the change in relative prices induced by emissions trading also results in an increase 
in average prices, flowing through to general inflation? 

 What is the likely scale of the increase in price of energy products and other essential 
goods and services? 

These questions are addressed in turn. 

Potential impacts on general inflation  
Popular discussion assumes that an increase in the price of an essential commodity, such as 
energy, will flow through as a general increase in prices and inflation.  This may not be the case, 
however.  In broad terms, inflation is driven by two underlying causes.  The first is 
macroeconomic imbalance, where aggregate demand for goods and services grows more rapidly 
than output or aggregate supply, resulting in ‘too much money chasing too few goods’.  This 
imbalance bids up prices, resulting in higher inflation.  The second is inflationary expectations, 
where a widely shared belief that prices are rising becomes a self-fulfilling prophecy, especially 
through establishing a wage-price spiral (where increased labour costs result in increased prices 
for domestically produced goods and services, which lead to increased wage demands, and so 
on).   

The impact of emissions trading on macroeconomic balance depends primarily on how potential 
permit revenues are used.  If permits are auctioned and the money is used to reduce existing 
taxes, there would be no change in the net fiscal position, and little or no increase in inflation.  
Free allocation of permits, or equivalent cash payments, to prevent emission intensive exported 
goods suffering an unfair competitive disadvantage would also have little or no impact on 
inflation.   

The impact of emissions trading on inflationary expectations and market sentiment is more 
difficult to judge.  We consider – like Freebairn (2007) – that it is likely that emissions trading 
will be accompanied by a short run spike in inflation, driven largely by expectations, but that 
both the size and duration of this spike can be reduced by announcing some form of highly 
visible ‘offsets’ such as tax cuts or increases in income support payments.  Such tax cuts are 
already incorporated, in general terms, in the modelling scenarios referred to above (see 
Hatfield-Dodds et al 2007, pp.19 and 39).  But this outcome depends crucially on the auction of 
a significant share of total permits, rather than free allocation to generators or other firms, in 
order to fund the necessary offsets without impacting on fiscal balance.  This implies a direct 
tension between free allocation of permits and management of inflationary pressures:  the larger 
the proportion of permits that are auctioned (and revenues returned to taxpayers) the smaller the 
inflationary impacts will be.  This is because the transferable nature of permits means that flow 
on effects on energy prices will be the same regardless of whether emission intensive firms are 
required to purchase permits or are given them free of charge, yet the government’s capacity to 
fund anti inflationary measures is diminished as the percentage of permits given away increases.  
(This trade-off relates to permits associated with the production of emissions intensive goods 
and services that are consumed in Australia.)   
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Complementary policies that help reduce energy usage can also play an important role in 
reducing the potential inflationary impacts of emissions trading.  Well designed programs and 
incentives supporting energy efficiency will reduce energy consumption, reducing the social 
impacts energy price increases.  This reduced energy consumption would be reflected in the 
periodic reweighting of the Consumer Price Index (CPI), feeding through to lower measured 
inflation.  This also implies that long term projections of the inflationary effects of emissions 
trading that do not take account of substitution away from energy consumption (and other 
emission intensive goods and services) effectively assume that emissions trading has failed to 
achieve its primary goal.  

This suggests that it is likely that the introduction of emissions trading can be managed so that it 
has only minor general inflationary impacts, and that the potential social or equity impacts of 
emissions trading will be largely determined by the impacts of energy prices on affordability 
and living standards, rather than general price rises or macroeconomic policy responses to 
inflation such as increases in interest rates.   

The contrary view is that increased energy prices will be passed through to consumers without 
any offsetting changes in relative prices, and so emission trading will result in an increase 
measured inflation.  Work commissioned by the Brotherhood of St Laurence suggests that 
emission trading could result in a 1.6-3.2% increase in the price of the average Australian 
household’s expenditure bundle, if costs are fully passed through and there are no offsetting 
changes in the prices of other goods (NIEIR 2007, p18).  This estimate assumes carbon prices 
equivalent to the moderate and high carbon price outlooks described below.   

When the GST was introduced temporary measures of the CPI which adjusted for the impact of 
the GST were produced to help the market distinguish between the underlying rate of inflation 
and the one off shock to the price level associated with the new policy. Repeating this broad 
approach would help to dampen inflationary expectations, and should be considered with the 
introduction of emissions trading, noting that the price effects of emission trading are less 
certain and are likely to phase in over a long time period (rather than occurring as a one-off 
event).   

Given uncertainties about the timing and extent of increases in both energy prices and general 
price levels, it will be important for emissions trading to be accompanied by policies that ensure 
emission trading does not place additional financial pressures on low income groups.  We 
consider that such policies should protect low income households from net adverse impacts, as 
well as helping them adapt to higher energy prices, as discussed in Sections 4 and 5. 

Carbon price outlooks used in this report  
The value of emissions permits (commonly referred to as the carbon price) and the scale and 
timing of changes in retail energy prices will be influenced by a range of factors, and are subject 
to considerable uncertainty for any given emissions trajectory.   

This report deals with this uncertainty by analysing three outlooks for carbon prices and 
associated impacts on energy prices, as summarised in Table 1.  These outlooks draw on 
modelling undertaken for The Climate Institute in 2007, which analysed the economic impacts 
of achieving different Australian greenhouse emissions targets in the context of decisive global 
emissions reductions (Hatfield-Dodds et al 2007).  To ensure the analysis presented is robust 
and relevant to a range of potential policy options, this report analyses three outlooks that 
encompass a wider range of carbon and energy price impacts than suggested by the previous 
modelling.  The ‘high’ and ‘moderate’ price outlooks thus assume higher energy price impacts 
for a given emissions reduction target and associated carbon price, while the low impact outlook 
assumes a lower increase in energy prices from 2030, as detailed in Table 1.   



 

Energy Affordability, Living Standards and Emissions Trading  page 9 
© Hatfield-Dodds, Denniss and CSIRO 2008    of 38 

Table 1. Summary of carbon price outlooks   

 Low price 
outlook 

Moderate price 
outlook 

High price 
outlook 

Carbon Price 2005-2050 (a)  A$15-100 A$30-163 A$45-225 

Implicit emission reduction by 2050 
from 1990 levels  

-60% -80 to -100% -100% or more  

Real energy price impact (b)  
– electricity by 2025 
– electricity by 2050 
– petrol by 2025 (c) 
– petrol by 2050 (d)  

 
+18% 
+32% 

+10% to +51% 
+61% 

 
+42% 
+53% 

+24% to +78% 
+76% 

 
+67% 
+75% 

+39% to +104% 
+92% 

Real income growth by 2050 (b)  
– wages  
– private final consumption  

 
+104% 
+220% 

 
+100% 
+216% 

 
+97% 

+212% 

Relationship to previous modelling results (b) 

Low price outlook:  Energy price impacts match Follower variant scenario (without tax reform) 
to 2030, and then one third of the subsequent increase.  Income growth matches Follower 
variant scenario. 

Moderate price outlook:  Average of the high and low outlooks.  
High price outlook:  Energy price impacts are 50% higher than Leader scenario through to 2050.  

Income growth matches Leader scenario. 
Notes: (a) All dollar values in this paper are A$2005 real values, adjusted for inflation.  More detail on 
carbon prices over time are shown in Figure 1; (b) Changes from 2005 levels. Calculated from Hatfield-
Dodds et al 2007, as described; (c)  Increase in real petrol price for the world oil price reference case and 
high world oil price outlook (see Figures 8 and 9 below); (d) Increase for world reference case only (as 
other projections are only 2030. 

 

Figure 1 sets out the three carbon price outlooks that form the background to our analysis, as 
well as the long run carbon price estimated in McKinsey Australian cost curves for greenhouse 
gas mitigation for 2020 and 2030 (Görner et al 2008).  Carbon prices are assumed to increase 
steadily from around A$30 in 2010 to $100-225 by 2050.  This range is consistent with the 
general results from Australian and international ‘top down’ economy wide models, although 
the upper part of the price range is higher than usual in international modelling results (see ACG 
2006, Grubb et al 2006, Hatfield Dodds et al 2007).  The carbon price is assumed to increase 
significantly over time (also consistent with top down models of this kind, see Fisher at al 
2007), contrasting with the relatively flat price outlook implied by ‘bottom up’ engineering 
analysis, such as the McKinsey report.   
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Figure 1. Carbon price outlooks, 2005-2050  
(A$2005/tCO2e) 
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Source:  Table 1 and Görner et al 2008, see Fisher et al 2007  

 

Estimated energy price impacts  
These outlooks give rise to increases in real energy prices of 32- 75% for electricity and 29-93% 
for petrol by 2050.  As shown in Figure 2 (below), electricity prices rise across all outlooks until 
around 2030, and then remain relatively constant to 2050.  The extent of this increase varies by 
more than a factor of three across the different outlooks, however, ranging from a rise of 18% 
over fifteen years in the low price outlook to 67% in the highest price outlook (see Table 1).  
The timing and extent of the changes in prices due to emissions trading is driven by a number of 
factors, including structure of electricity generation, the timing of the switch towards renewable 
and low emissions electricity, the extent of land based sinks, the impact of policy action 
globally on Australian technology costs, and international carbon prices.   

The early increase and plateau in electricity prices contrasts with the projected more gradual 
increase in retail petrol prices over the period in the reference case, reflecting the relatively 
fixed emissions intensity of petroleum based transport fuels.  The underlying modelling used in 
this analysis assumed relatively small increases in real world oil prices, before inflation and the 
absence of international emissions reductions (see Figures 7 and 8 below).  The impacts of 
higher potential world oil prices are explored in more detail in Section 4.  

The relative likelihood of different price outlooks is difficult to judge, but it is 
important to note that the high price outlook is intended to represent an upper 
bound estimate that is unlikely to occur.   
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3.  Assessing the impacts of emissions trading on energy affordability  

In every day life prices tend to be volatile while incomes increase gradually and relatively 
smoothly.  Prices also impact on purchasing decisions on a daily basis, while decisions 
impacting on incomes are less frequent.  These factors draw attention to the importance of 
prices in influencing living standards and consumption opportunities.  The impacts of climate 
policy options – such as emissions trading – will occur over long periods of time, however.  In 
these circumstances it is important to consider changes in prices in relation to changes in 
income, rather than implicitly interpreting changes in prices over several decades as if they 
would occur over several weeks or months (see Hatfield-Dodds 2007).   

Figure 2 illustrates this point.  Panel (a) provides information on projected price increases, as 
discussed above.  Panels (b), (c) and (d) show these price changes in relation to changes in 
average incomes, shown as an orange band.   

Figure 2 Projected increases in income and energy prices (2010 = 100) 
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(c) income and prices, moderate outlook  (d) income and prices, high outlook  
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Source:  Calculated from unpublished data from Hatfield-Dodds et al 2007, as described in Table 1.  

Table A2 provides more detail. 
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In the low price outlook on panel (b) it is clear that incomes rise much faster than energy prices, 
implying that energy would become more affordable despite the real increase in prices.  In the 
high price outlook in panel (d), however, prices increase as much or more than the lower bound 
measure of changes in income, implying that energy may become less affordable on some 
measures.  Specific affordability results will be influenced by the expenditure weights of 
different energy products and the income measure used.  For example, overall energy 
affordability may improve where electricity prices rise faster than income but other energy 
prices rise more slowly, as electricity accounts for only 30% of average energy expenditure.  
Affordability results will also be influenced by the income measure used – representing the 
upper and lower bounds of the income band.  These issues are as discussed in more detail 
below.   

Calculating a basic measure of affordability 
The basic impact of emission trading on energy affordability may be assessed by calculating the 
share of income required to purchase a defined physical energy bundle over time, benchmarked 
against ABS data on household energy expenditure (see Hatfield-Dodds and Adams 2007).   

 The basic energy affordability measure represents the share of income, over time, that 
would be required to purchase the average 2005 physical bundle of energy each year 
from 2005 to 2050, for a specified household.   

This measure represents the ability of households to maintain current energy expenditure 
without needing to devote an increased share of their budget to energy.  We consider this 
captures the central social impact and equity issues associated with the introduction of 
emissions trading.  The measure does not take account of expected changes in actual energy use, 
which will be influenced by changes in energy efficiency, responses to changes in relative 
prices, and changes in real incomes.  This implies that the indicator will provide a conservative 
indicator of affordability impacts.  For this reason we also calculate an affordability measure 
that incorporates changes in energy efficiency, as discussed below.   

The first step in calculating the metric is to assemble data on individual or household energy 
expenditure as a share of income for the base year.  This defines the initial anchor point for 
calculating changes in energy affordability.  This anchor point data should include sperate 
expenditure amounts for each energy product, including electricity, natural gas, and transport 
fuels (petrol and diesel).  Differences in household expenditure patterns and income suggest that 
it is desirable to analyse impacts on a range of household types.   

The second step is to calculate expenditure required to purchase this energy bundle as a share of 
income over time by (i) applying the change in price in each year for each energy product to 
estimate the total price of the benchmark energy bundle, and (ii) calculating this as a share of 
income in that year.  The price and income indexes for the three outlooks used in this report are 
shown in Figure 2 (above) and Table A2.  These indexes are applied to individual energy 
products – rather than total energy expenditure – as results will be influenced by differences in 
initial weights, such as the relative importance of expenditure on petrol in different households.  
The calculation treats 2005 expenditure on diesel fuel as if it were expenditure on petrol.    

Data on household energy expenditure  
Table 2 provides estimated 2005 expenditure on major energy products for four major 
household types, spanning the expenditure levels of the vast majority of Australian households.  
These estimates provide the expenditure weights and 2005 anchor points for the household 
analysis presented in the remainder of this report.   
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Table 2. Estimated weekly energy expenditure in 2005 by household type (A$2005) (a) 

 
Low 

income 
individual 

Low 
income 
family  

Average, 
all 

households 

Upper 
income 
family 

Electricity 13.46 16.68 17.23 28.82
Gas (all) (b) 5.36 5.58 6.55 8.54
Petrol and diesel 18.06 26.83 31.67 62.13
  -- additional fuel expenditure (c) 0.75 0.75 0.13 0.17
Total energy expenditure (d) 38.00 50.75 57.42 95.49
Disposable income (a) 257.08 515.61 629.25 1703.63
Expenditure as a share of income   
Electricity and gas  7.3% 4.3% 3.8% 2.0%
Petrol (d) 7.5% 5.8% 5.3% 3.6%
Energy (d) 14.8% 9.8% 9.1% 5.6%

Notes: (a) Based on ABS Household Expenditure Survey for 2003-04 and income data for 2003-04 and 
2005-06, as described in Appendix A;  (b) Includes mains gas, bottled, LPG and BBQ gas, (c) Additional 
expenditure on petrol and diesel by households that do not spend anything on public transport; 
(d) Average across households regardless of public transport use;  
Source:  ABS 2005, 2007a, 2008a as summarised in Table A1  

 

Attention to household type and income level is important because the share of income spent on 
energy products varies significantly with type and income level, ranging from around 15% in 
low income households to around 5% in the high income households, as shown in Figure 3.   

Expenditure on different types of energy also varies significantly with household type and 
income.  Expenditure on electricity and gas changes only modestly with income.  As shown in 
Table 2, upper income families receive more than three times the income of low income 
families, but spend around one and a half times as much on electricity and gas.   

The importance of energy, and the nexus between energy and poverty, is also illustrated by the 
role of energy costs as a key indicator of financial stress.  Energy costs feature in two of the nine 
financial stress indicators identified by ABS research, including ‘could not pay electricity, gas 
or telephone bills on time’, and ‘could not afford to heat home’ (ABS 2006 section 1.13).  Other 
indicators included ‘went without meals’ and ‘could not pay car registration or insurance on 
time’.  

Expenditure on petrol and diesel is very sensitive to income levels, however, with high income 
households spending considerably more on petrol than low income households.  This reflects 
higher vehicle ownership and transport fuel use in higher income households.  As shown in 
Table 3, around 13% of households with incomes between $15,000 and $25,000 do not own a 
car, four times the proportion for households with incomes more than $50,000 per year.  Almost 
30% of households with incomes below $15,000 do not have a car, around twenty times the 
proportion of households with incomes above $70,000.  More than two thirds of households 
with incomes above $50,000 own two or more cars, compared with less than one third of lower 
income households.  High income households are also more likely to drive large cars and four 
wheel drives.  As a result, the average petrol expenditure by upper income families is more than 
twice as much the average expenditure by low income families, and more than three times the 
average expenditure by low income individuals (see Table 2).   

These differences in consumption patterns imply that impacts will vary across households, and 
that careful attention needs to be given to choosing the best mechanisms for insulating 
households from the adverse effects of rising prices.  Providing assistance based on actual use 
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will, in general, reduce incentives to adopt more efficient practices and will not be well targeted 
to households with the greatest need.  Reductions in fuel excise, for example, would provide 
much larger dollar benefits to high income households.  Furthermore, by reducing incentives for 
adapting to rising prices they would also risk locking in high emitting technologies and 
behaviours, and so would be likely to make households more – rather than less – vulnerable to 
the impacts of future increases in world oil price.   

Figure 3 Energy expenditure by household quintile and couple families, 2003-04  
(weekly expenditure, A$2003-04) 
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Notes:  Q1–Q5 represent average household expenditure by equivalised disposable income 

quintiles (that is, by household income adjusted for the number of adults and children in the 
household).  Couple family is the average for all couple households with at least one dependant 

child.   
Source:  ABS 2005, 2008a (see Table A1 for more detail) 

 

Table 3 Car ownership in Australia by household income, 2006 (A$2006)  

Household income ($’000)  Number  
of cars 

All 
households <15 15- 25- 50- 90- >130 

None 6% 29% 13% 7% 2% 1% 1% 
One 31% 50% 56% 45% 27% 17% 14% 
Two 40% 15% 25% 36% 51% 52% 46% 
Three or more 21% 4% 5% 11% 19% 29% 39% 
Including at least one large car, SUV or 4WD 
Any 33% 19% 29% 35% 39% 41% 41% 
SUV or 4WD 10% 4% 6% 9% 11% 14% 17% 
Population  
share (a) 100% 8% 11% 23% 27% 17% 14%

Notes: (a) Shares of population by income excludes 29.3% who did not answer household income 
question. 
Source: Roy Morgan Single Source Database – December 2006.  See Table A3 for more detail. 
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Assessing impacts on basic energy affordability  
Figures 4 and 5 present the basic affordability results for each household type.   

Figure 4 presents affordability impacts where income increases in line with private final 
consumption per capita.  This is shown as the upper bound increase in income (the dark orange 
line) in panels (b), (c) and (d) in Figure 3.  Private final consumption per capita is considered 
the best available proxy for private income from all sources.  Changes in private final 
consumption are also typically closely correlated to change in Gross National Product (GNP).  
This measure suggests that affordability would improve significantly in the moderate and low 
price outlooks, despite increasing real prices, but would plateau for around 15 years in the high 
price outlook.  (The peak of this plateau is 8.53% for low income families in 2016, marginally 
up from the 2010 value of 8.48%.)   

Figure 4 Energy expenditure as a share of income by household type, 2005-2050, 
(share required for 2005 energy bundle, calibrated to income from all sources)  

 (a) Low income individual  (b)  Low income family  
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Basic energy affordability is measured as the share of income required to purchase the 
2005 energy bundle for each household for each year from 2005 to 2050, shown here 
with income calibrated to projected changes in private final consumption per person.  The 
upper and lower bounds of the shaded area correspond to the high and low carbon price 
outlooks.  

Source:  Calculated from data shown in Table 2 and Figure 3, as discussed in text  
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Figure 5 presents affordability where income is assumed to rise in line with real wages.  This is 
shown as the lower bound increase in income (the light orange line) in panels (b), (c) and (d) in 
Figure 3.  Adjusting income in line with real wages provides a more salient affordability 
indicator for low income households, as under current policy settings many income support 
payments are linked to changes in average weekly earnings.  Modelling projections indicate 
growth in wages is slower in private final consumption per capita, and that the difference in 
these growth rates is larger in the higher impact scenarios (as shown in Figure 3).  These 
differences in income growth impact markedly on projected energy affordability, which 
improves only modestly in the moderate price outlook.  In the high price outlook affordability 
deteriorates significantly for low income households, with the share of income required to 
purchase the 2005 energy bundle peaking around 2025 at 1.3% to 2.1% above the 2010 level for 
low income families and individuals respectively.   

Figure 5 Energy expenditure as a share of income by household type, 2005-2050, 
(share required for 2005 energy bundle, calibrated to real wages)  
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(c) Average, all households (d)  Upper income family  
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Basic energy affordability is measured as the share of income required to purchase the 
2005 energy bundle for each household for each year from 2005 to 2050, shown here 
with income calibrated to projected changes in real wages.  The upper and lower bounds 
of the shaded area correspond to the high and low carbon price outlooks.  

Source:  Calculated from data shown in Table 2 and Figure 3, as discussed in text  
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Incorporating improvements in energy efficiency  
The basic affordability measures presented above take no account of expected improvements in 
energy efficiency.  This implies that the measure will overstate the impact of increases in energy 
prices on household budgets.  To address this issue we calculate an affordability metric that 
takes account of mid-range energy efficiency projections.  This represents the share of income 
required to maintain the 2005 benchmark ‘energy service level’, providing comparable or higher 
comfort and service levels over time while using less physical energy. 

 The energy service  affordability measure represents the share of income over time that 
would be required to achieve at least the 2005 level of ‘energy services’ each year from 
2005 to 2050, for a specified household, given assumptions in improvements in energy 
efficiency.   

This measure is calculated by imposing conservative energy efficiency improvements over time 
(based on Saddler et al 2004, Energy Strategies 2007, Batten and O’Connell 2007, TCI 2007)).  
The calculations assume the following linear improvements in energy efficiency for each 
household type: 

 service efficiency of household electricity use improves 20% over ten years from 2010;  

 service efficiency of household natural gas use improves 15% over fifteen years from 
2010;  and 

 service efficiency of household transport fuel use improves 25% over fifteen years from 
2015. 

The results are presented in Figure 6.  The calculations suggest that even relatively modest 
improvements in energy efficiency are likely to outweigh the adverse affordability of high 
carbon prices and associated increases in energy prices.  Affordability improves in even the high 
price outlook, and energy service affordability in the moderate price outlook tracks the base 
case result without energy efficiency in the early period. 
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Figure 6 Energy service expenditure by household type, 2005-2050 
(accounting for improved energy efficiency and calibrated to real wages)  

(a) Low income individual  (b)  Low income family  
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(c) Average, all households (d)  Upper income family  
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Energy service affordability is measured as the share of income required to achieve at 
least the 2005 level of ‘energy services’, accounting for improvements in energy 
efficiency.  The upper and lower bounds of the shaded area correspond to the high and 
low carbon price outlooks.  

Source:  Calculated from data shown in Table 2 and Figure 3 and energy efficiency assumptions as 
discussed  
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The approach has a number of limitations which should be borne in mind when interpreting the 
results: 

 The analysis is based on projections of average income for the economy as a whole, 
whereas different regions or groups may experience different rates of income growth.  
ABS (2007a) data suggests, however, that trend changes in disposable income have been 
very similar across high and low income groups.  The total increase in disposable income 
in the lowest quintile matches the increase for all persons, both totalling 34% over the last 
twelve years, with a range of 31% to 36% across different quintiles.  Variations in income 
growth are thus not considered a material issue for households that receive income linked 
to average wages (such as pensions, which are indexed to average weekly earnings).  It is 
important to note, however, that some income support payments, particularly 
unemployment benefits (such as Newstart), are indexed to inflation rather than average 
earnings.  Newstart recipients also do not receive the utilities allowance.   

 While the analysis accounts for differences in direct energy consumption by different 
household types (based on ABS Household Expenditure Survey data), it does not account 
for differences in indirect impacts through changes in other prices.  Static analysis by 
NIEIR (2007) suggests that the price impact on low income households – including 
increases in the price of energy and other goods – could be proportionally greater than the 
average impact.  NIEIR estimates impacts equivalent to 2.0% – 4.6% of total expenditure 
for low income families, compared to 1.6% – 3.2% for all households.  This implies a 
relative impact 25% – 45% greater than the average.  This range falls between the ratio of 
energy expenditure as a share of income for low income families (8% above the average 
for all households) and low income individuals (63% above the average).   

 Together these points imply that the analysis will overstate improvements in affordability 
for households with incomes that only keep pace with inflation (and so do not increase in 
real terms), and that recipients of benefits indexed to inflation rather than real wages will 
thus be likely to be under compensated for increases in energy prices, as they spend more 
on energy as a share of income than the average used in the official inflation measure (the 
consumption weights in the consumer price index (CPI)).   

 The analysis implicitly benchmarks future performance against the 2005 base year, and 
should not be interpreted as implying that current levels of energy affordability are 
appropriate or adequate.  ABS (2007b) analysis indicates, for example, that 9% of low 
income households report that they are unable to properly heat their home due to financial 
constraints, and that 38% of households with low economic resources (and 12% of all 
other households) have been unable to pay a utility bill in the last twelve months.   

 The analysis is also based on a single average price for each energy commodity, 
representing the average retail price to households and businesses.  Electricity and gas 
prices vary considerably and are subject to a range of controls that are not necessarily 
reflected in the average price index, and so emissions trading will impact differently on 
prices in different market segments.  In general, however, residential electricity and gas 
prices are higher than average business prices (especially for energy intensive 
businesses).  This means that a given dollar increase in prices will tend to imply a smaller 
percentage increase in residential prices.   

Finally, it is important to note that the timing and extent of energy efficiency improvements are 
considered reasonable in the context of introducing emissions trading, accompanied by a range 
of measures to support the uptake of energy efficiency.  It is not clear that these improvements 
would be achieved through emission trading in isolation, and it is unlikely that the 
improvements assumed for electricity and gas would be achieved for households in private low-
income rental properties in the absence of specific policy action.   
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4. Accounting for potential increases in real world oil prices  

As noted in Section 3, the major focus of this report is to assess the impact of the introduction of 
emissions trading on energy prices and affordability.   

The economic modelling that underlies this assessment assumes that Australian petrol prices 
remain between $1.10 and $1.20 in real terms (before inflation) through to 2050.  As shown in 
Figure 7, this is around 25% higher than average real prices through the 1990s.  With inflation 
of 2-3% per annum, this is equivalent to average national petrol prices of $1.45 – $1.60 per litre 
by 2020, and $1.95 – $2.45 per litre by 2030.  This outlook is consistent with trend world oil 
prices of US$50 – $60 (US$2005) to 2030, and reflects a view that current high oil prices are 
largely the result of short term disruptions to supply infrastructure (that are capable of being 
addressed over one to three years), rather than permanent changes in underlying scarcity and the 
supply price of oil in the ground.   

This section explores the impact of potential sustained high world oil prices on the price and 
affordability of petrol and diesel in Australia, using the conceptual approach set out in Section 
3.  It does not attempt to estimate the impact of higher world oil prices on Australian economic 
variables such export demand or average wages, or linkages between the world oil price and 
Australian electricity and gas prices.   

World oil price outlooks and Australian petrol prices  
The analysis is based on the US Department of Energy (EIA 2007) ‘reference case’ and ‘high 
price’ world oil price forecasts from 2008 to 2030, as shown in Figure 7.  (The Department of 
Energy ‘low price’ forecast is also shown, for information, but is not used in this analysis.)  This 
outlook is used to calculate a high petrol price index for Australian petrol, in which the non-
excise component of current fuel prices is increased in proportion to the gap between the world 
oil price reference case and high price outlooks.  We also calculate a medium-high petrol price 
index for Australian petrol, half way between the reference case and the high price outlook.   

Figure 7 World oil and Australian petrol price outlooks, 1985-2030 
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Energy Affordability, Living Standards and Emissions Trading  page 21 
© Hatfield-Dodds, Denniss and CSIRO 2008    of 38 

As shown in Figure 8, this gives a high petrol price of $2.24 – $2.50 per litre at the pump in 
2020, depending on the rate of inflation, and $2.82 – $3.50 per litre in 2030.  The projected 
medium-high petrol price is $1.93 – 2.17 per litre at the pump in 2020 and $2.40 – $2.97 per 
litre in 2030.  (Before inflation the high and medium-high prices are $1.67 and $1.41 in 2030, in 
real terms, as shown in Figure 7).   

Figure 8 Australian petrol price outlook, nominal prices, 1990-2030 
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Notes:  Data from Figure 7 with an assumed rate of inflation from 2-3% per annum 

Source:  As for Figure 7. 

The implied increase in petrol prices in these world oil price outlooks is added to the petrol 
price indexes for the three carbon price outlooks used in the previous analysis.  This results in 
nine petrol price indexes for different combinations of world oil prices and Australian carbon 
prices.  These petrol price indexes and information on income growth for the different carbon 
price outlooks are presented in Figure 9 (see Table A2 on page 35).   

Figure 9 Income and petrol prices for different world oil price and Australian carbon 
price outlooks, 2005-2030  

(a) low and moderate carbon price outlook (b) high carbon price outlook  
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  Source: Data for Figures 2 and 7, as described in the text 
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This data may be used to calculate the impacts of higher world oil prices and emissions trading 
on affordability, defined – as before – as the share of income required to purchase the average 
2005 energy bundle, given changes in average incomes and energy prices.   

It is useful to note in this context that the impact of emissions trading of petrol prices is highly 
transparent, as it applies the current carbon price to the carbon content of the fuel rather than its 
retail price.  This means – in contrast to taxes based on prices – that the price impact of 
emission trading will not vary significantly with world prices or dealer margins.   

Projected impacts of world oil prices on energy affordability  
Unsurprisingly, higher world oil prices have a significant impact on the affordability of petrol.  
As shown in Figure 10, petrol affordability improves in the reference case, but declines relative 
to current levels (2006-2008) with high world oil prices and high or moderate Australian carbon 
prices.  Petrol affordability is essentially stable around 2006-2008 levels for the combination of 
medium-high world oil prices and high Australian carbon prices, and for high world oil prices 
and low Australian carbon prices.  This suggests that world oil price outcomes would have a 
larger impact on petrol affordability than the introduction of emissions trading, and likely 
Australian carbon prices.   

Figure 10 Expenditure on petrol as a share of income  for different oil and carbon price 
outlooks, Average Australian household, 2005-2030 
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Notes:  Income calibrated to real wages. High and medium-high world oil price projections only 

available to 2030.  Source: Hatfield-Dodds et al 2007 and data for Figure 7, as described in the text 

 

Accounting for modest changes in energy efficiency suggests that petrol energy service 
affordability is projected to improve across almost all outlooks, as shown in Figure 11.  This 
analysis assumes the same profile of improvements in household energy efficiency for petrol as 
the analysis in Section 3, but with improvements beginning in 2010 for the high world oil price 
outlook, and in 2012 in the medium high outlook.  Energy efficiency improvements in the 
reference case begin in 2015, as in Section 3.   

The results in Figure 11 suggest that efficiency measures are capable of reversing or 
substantially reducing the negative affordability impacts of significant petrol price increases.  
Measures that enhance or accelerate efficiency improvements would bring forward and increase 
cost savings and improvements in energy service affordability.   
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Figure 11 Expenditure on petrol as a share of income with energy efficiency, for 
different oil and carbon price outlooks, Average Australian household, 2005-
2030  
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Notes:  Income calibrated to real wages. High and medium-high world oil price projections only 

available to 2030.  Source: Hatfield-Dodds et al 2007 and data for Figure 7, as described in the text 

 

The analysis of the interaction of world oil prices and Australian carbon price gives rise to four 
main findings: 

First, overall energy affordability improves in most outlooks relative to 2006-2008, including 
the reference case.  This indicates that the introduction of emissions trading does not, of itself, 
reduce the affordability of household energy.  Energy affordability does decline for average 
households, however, with high world oil prices (regardless of the Australian carbon price) and 
with the combination of medium-high world oil prices and high Australian carbon prices.  As 
shown in Figure 12, in these outlooks the share of income required to purchase the average 2005 
transport fuel bundle increases by 0.3 – 0.9%, from 9.1% of income in 2005 to 9.4 – 10.0% of 
income in 2015.  This contrasts with a projected fall in the share of income required in the other 
outlooks from 9.1% in 2005 to 8.2 – 8.9% in 2015.  Energy affordability continues to improve 
from 2015 in the low and moderate carbon price outlooks, but does not begin to improve until 
2025 in the high carbon price outlooks.   

Second, projected improvements in energy efficiency result in overall energy affordability 
improving for all households in all outlooks by 2015.  By 2025 the share of income required to 
purchase the 2005 energy service level falls by 0.7% to 2.3% (from 9.1% of income to 6.8 – 
8.4% of income).  Energy affordability continues improving across all combinations of outlooks 
from 2015.   

Third, the interaction of world oil prices and Australian carbon prices will impact differently on 
different households and types of households.  The analysis suggests that affordability is 
projected to improve relative to 2005 across all outlooks for low income families where 
incomes are linked to average earnings, but may decline for low income individuals with the 
combination of high world oil prices and high Australian carbon prices (see Figures 12 and 16).   

Fourth, potential differences in world oil prices are projected to have a larger impact on petrol 
affordability than on overall energy affordability, as improvements in the affordability of 
electricity and gas offset changes in petrol prices to some degree. 



Figure 12 Summary of changes in energy affordability from 2005 to 2015 and 2025,  
Average Australian household, all oil and carbon price outlooks  
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5. Addressing affordability issues in the introduction of emissions 
trading  

Government and the wider community have a range of complementary options available for 
reducing the impacts of emissions trading and higher energy prices on household budgets and 
energy affordability.  These include: 

Providing information on energy efficiency.  Studies consistently show that energy efficiency 
can save money while providing improved service and comfort levels for households and 
businesses.  This is particularly the case when a building is being designed or refitted, or 
when an appliance is being replaced.  The opportunities and benefits of energy efficiency are 
not always well understood, however, suggesting a role for public information campaigns 
and associated information services.  The introduction of emissions trading is likely to draw 
attention to energy efficiency issues, and increase demand for specialist service providers.  

Implementing anti-inflationary measures.  The introduction of emissions trading may prompt 
concerns about profiteering or unjustified price increases.  Monitoring and publishing 
information on retail prices of energy and emissions intensive goods and services may 
enhance downward pressure on prices and help address community concerns.  Monitoring of 
prices will also be important input into assessments of the impacts of emissions trading.  

Providing incentives or resources for household energy efficiency measures, particularly for 
rental accommodation and low income households.  Sensible investment in energy efficiency 
may not occur because the benefits of lower energy bills do not accrue to the investor, such 
as in rented properties, or because potential investors are do not have access to the capital 
required, and so are not able to make an upfront investment even though this would provide 
a net benefit over time.  These issues can be addressed in a number of ways.  State tenancy 
laws, for example, could require landlords to pay a minimum share (say 75%) of energy bills 
for rental properties that do not meet specified energy efficiency standards (such as at least a 
four star rating by 2010).  Businesses might develop simple energy efficiency finance 
packages for approved appliances, such as solar hot water, minimising transaction costs and 
helping to ensure that investment costs are less than the average energy cost savings 
achieved.  Government might establish ‘green certificates’ that provide low income 
households with money to spend on pre-approved energy saving devices.  Public housing 
authorities could urgently implement energy audits and upgrades as part of a wider 
community energy efficiency campaign.   

Improving transport options and vehicle efficiency.  An effective approach to ensuring transport 
access and affordability requires action across a range of fronts.  Government could ensure 
improved vehicle efficiency over time through a mix of standards and incentives, such as a 
graduated first registration fee that favours smaller and more efficient vehicles so that the 
efficiency of the vehicle stock improves over time.  This would reduce the social impacts of 
rising petrol prices.  State government, local councils, and business precincts can help ensure 
that walking and bike riding is safe and convenient, and support improved public transport 
options – especially for travel in peak periods (helping to address congestion as well as 
greenhouse emissions).  Consumers and community groups – such as sporting clubs – can 
consider options such as car pooling and ensuring events are accessible by public transport 
where practical.   

  In general, it is not feasible to protect households from the impacts of higher world oil prices 
by reducing prices at the pump, such as through reductions in fuel excise.  Attention should 
focus on reducing vulnerability to long run increases in fuel prices through encouraging the 
production and purchase of more fuel efficient cars, improving public transport services, and 
supporting other transport options.   

Providing payments or reductions in other taxes to offset price rises caused by emission trading.  
These could be delivered as increases in income support payments (such as an increase in the 
utilities allowance paid to pensioners and other social security recipients), made directly to 
all households (akin to an ‘emission trading dividend’), or provided through reductions in 
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income or other taxes.  Direct payments or increases in social security allowances could be 
linked to household type, such as the number of adults and children.  In practice, reductions 
in income or other taxes are unlikely to be closely linked to energy affordability issues over 
the long term – in part because the revenue available from auctioning is so large – but could 
play an important role in addressing public concerns about initial price impacts.  Importantly, 
affordability payments or tax cuts would allow households to be insulated from the impact of 
price rises without diluting the incentives for behavioural change or improved energy 
efficiency.  This implies that payments are able to complement other approaches.  It also 
implies that policy should avoid linking payments to the past or current energy expenditure 
of recipients, or seek to reduce social impacts through artificially lowering unit energy prices 
for specific groups.   

A comprehensive approach to reducing greenhouse emissions is likely to involve a suite of 
measures, such as these, to complement the introduction of emissions trading.  This would reduce 
the economic and social impacts of meeting a given emissions target.    

The analysis presented in Sections 3 and 4 indicates that effective implementation of energy 
efficiency could fully address the impacts of emissions trading on energy affordability and living 
standards over the medium to long term (see Figures 6, 10 and 11).  It is likely, however, that 
energy efficiency will take some years to fully implement, and so some low income households 
may be exposed to increased energy prices in the early stages of emission trading.  This implies 
that energy affordability may decline for some households if carbon prices are very high (defined 
here as prices around $45-55) in the first few years after emission trading is introduced.   

Calculating potential ‘affordability payments’  
To address this issue we have estimated two household ‘affordability payments’ that are designed 
to offset energy price increases associated with the introduction of emissions trading, and to ensure 
energy affordability does not decline as a result of Australian policy action to introduce emissions 
trading.  These payments are not intended to address the impacts of potential changes in world oil 
prices.   

The two payments analysed here were designed to fully insulate households from projected 
changes in energy affordability:   

 Payment #1 is designed to maintain or improve energy affordability assuming modest 
improvements in energy efficiency from 2015.  The payment rises from $50 in 2010 to $185 
in 2015, remains at this level until 2025, and phases out by 2035.  This is equivalent to an 
increase of around 35% in the current utilities allowance paid as part of social security 
allowances.    

 Payment #2 is designed to maintain energy affordability without taking account of 
improvements in energy efficiency.  The annual value of the payment rises from $50 in 2010 
to $445 in 2025, and phases out by 2040.   

These payment amounts were based on the average 2005 Australian energy bundle, involving 
expenditure of 10% more than the average for low income families.  The two payments follow the 
same schedule for the first five years (see Figure 13), when energy efficiency uptake is likely to be 
most uneven across households.  The payments do not account for potential changes in the price or 
affordability of other essential goods and services.   

Outlays per household under Payment #2 are around 50% higher than for Payment #1 over the full 
period, assuming the same payment eligibility.  The difference between the size of the two 
payments (with Payment #2 peaking 145% above Payment #1) illustrates the importance of 
improvements in energy efficiency in considering the social impacts of rising energy prices.  In 
practice, we imagine that the implementation of a payment along these lines would be linked to 
actual changes in energy prices, as measured by the ABS, and that the payment amount would also 
take account of the extent of energy efficiency uptake and associated changes in household energy 
use over time.   



 

Energy Affordability, Living Standards and Emissions Trading  page 27 
© Hatfield-Dodds, Denniss and CSIRO 2008    of 38 

Figure 13 Illustrative household affordability payments, 2010-2040  
(A$2005 per annum)  
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Source:  Payments as discussed in text.  Cumulative inflation from 2005-2010 estimated to be 15.03%  

 

Figure 14 shows the impact of these payments on net energy affordability for the high carbon price 
outlook.  (As shown in Figures 4, 5 and 6, basic energy affordability and energy service 
affordability both improve without special payments in the low and moderate carbon price 
outlooks.)  The results shown in Figure 14 indicate that these weekly payments could prevent any 
decline in net energy affordability, even with high carbon prices and no energy efficiency, and 
would result in significant improvements in net affordability for households that implement energy 
efficiency measures over time.  Preventing adverse impact on low income households would be 
likely to require larger payments, however, where household income is not linked to average 
wages, or if non-energy price impacts are significant (either in relation to specific goods and 
services, such as public transport, or due to general inflation). 

The fiscal cost of any payments along these lines will depend on both the size of the payment and 
how widely it is distributed.  Calculations presented in Table 4 indicate that providing Payment 1 to 
low income households would cost around $360 million per year by 2020 (in 2005 dollars), or 
around $1.8 billion if provided to all households.  This would require only a small share of the 
potential revenue from auctioning emissions permits however:  around 2% of revenues for 
payments to low income households or 7-10% for all households.  The cost of Payment 2 is the 
same for the first five years, and rises to around $560 million (3% of revenues) in 2020.  These 
revenue shares are likely to be stable across different carbon prices, as size of any government 
payment per household will increase with the market price of emission permits.  This means that 
any increased government expenditure requirement will be accompanied by higher potential 
revenues from the auction of emission permits. This has the effect of ensuring that the revenue 
required to fully insulate low income households from energy affordability impacts will be small 
relative to the overall emissions trading regime, regardless of the magnitude of changes in energy 
prices, and regardless of whether such insulation is funded from permit revenues or other sources. 
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Figure 14 Net energy affordability 2005-2050 by household type 
(accounting for affordability payments and calibrated to real wages)  

(a) Low income individual  (b)  Low income family  
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(c) Average, all households (d)  Upper income family  
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Net energy affordability measured as the share of income required to purchase the 2005 
energy bundle or achieve at least the 2005 level of ‘energy services’, after deducting the 
energy affordability payment.  The upper bound of the shaded area corresponds to net energy 
affordability with Payment #1 and no energy efficiency, while the lower bound corresponds 
to net energy service affordability with Payment #2 and energy efficiency improvements.  

Source:  Calculated from data in Table 2 and Figure 3, as discussed in text  

 

As discussed above, the use of these revenues to provide affordability payments or offsets would 
fully insulate households from projected increases in the price of electricity, gas and transport fuel 
consumed directly by households.  This contrasts with suggestions to provide free permits to direct 
emitters, such as electricity generators, which has been shown to have little or no effect on limiting 
energy price increases despite involving much larger shares of available permits (with up to 100% 
of permits allocated without charge in some overseas emissions trading systems).   
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Table 4 Fiscal cost of affordability payments – Total outlays and share of auction revenue  
(A$2005)  

 2010 2015 2020 2025 

Total outlays ($m, A$2005) 
Payment #1  
 – low income households (a) 89 336 358 377 
 – all households  477 1,680 1,788 1,886 
Payment #2 89 336 557 916 

Share of potential permit revenue (b) 
Payment #1  
 – low income households (a) 0.5-0.7% 1.7-2.3% 1.5-1.9% 1.5-1.8% 
 – all households  2.4-3.5% 8.3-11.7% 7.3-9.7% 7.6-8.9% 
Payment #2 0.5-0.7% 1.7-2.3% 2.3-3.0% 3.7-4.3% 

Notes (a) Assumes 20% of households qualify for payment.  (b) Range indicates share of revenue for high 
and moderate carbon price outlooks. Assumes permits cover 70% of emissions 2010 and 2015 and 80% 
of emissions in 2020 and 2025.  

Source:  Calculated from Hatfield-Dodds et al 2007, with payments as shown in Figure 12   

 

The information presented in Table 4 also indicates that insulating low income households would 
cost around $200 million more in 2020 without improvements in energy efficiency.  This provides 
an indicative benchmark for considering how much could usefully be invested each year in energy 
efficiency on social equity grounds in the early phase of adjusting to emission trading, in the sense 
that cost effective investment of this much would be likely to dramatically reduce the need for  
future outlays to insulate low income households from energy price rises.   
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6.  Conclusions and policy implications  

The analysis presented in this report gives rise to several key findings: 

First, the affordability of energy and energy services are projected to improve substantially over 
coming years, notwithstanding the Australian introduction of emissions trading and the 
associated increase in energy prices.   

Energy affordability improves in most combinations of world oil prices and carbon prices.  
Figure 15 (below) provides an overview of affordability impacts in the moderate carbon price 
outlook.  This indicates that the share of income required to purchase the 2005 level of energy 
services is projected to fall by around a third by 2050, and by as much as a half when 
improvements in energy efficiency are accounted for.  Projected high world oil prices could offset a 
substantial portion of this improvement in basic energy affordability, but energy efficiency would 
result in improved energy service affordability across all world oil price outlooks.   

Second, well designed policy measures can protect low and middle income households from 
potential short run declines in energy affordability that result from the introduction of emissions 
trading, at a very modest fiscal cost.  This may require targeted affordability payments if carbon 
prices are very high, in addition to support and incentives for implementing energy efficiency 
measures.   

Policy could cushion low income households from the regressive impacts of energy price increases 
through providing financial support, investing in energy efficiency, and increasing access to 
essential energy intensive services (such as public transport).  Levels of financial and other support 
could be explicitly linked to the impacts of emission trading on prices and affordability over time, 
and take account of potential general inflationary impacts on low income and disadvantaged 
households.   

Such payments could be delivered through increases in social security entitlements (such as the 
aged pension) made directly to all households (akin to an ‘emission trading dividend’), and would 
only require a small share of the potential revenues from auctioning emission permits.  We 
calculate that a payment rising from $50 to $185 per annum by 2015 would be sufficient to fully 
insulate low and average income households from the impacts of the highest projected increases in 
energy prices (with carbon prices around $45-$55 in the first five years of emission trading), after 
which the value of the payment would be set in line actual changes in energy prices.  Providing this 
payment to all low income households would account for around 2% of the revenues from 
auctioning emissions permits over the period to 2025, or 8-12% if it was made to all households 
regardless of income – even if carbon prices are high (as high carbon prices increase permit auction 
revenues as well as the size of the affordability payment).   

Third, energy efficiency has a crucial role in protecting and improving affordability in the face 
of potential high world oil prices.   

Basic energy affordability is projected to decline in outlooks with high and medium-high world oil 
prices, involving nominal petrol prices of $1.90 – $2.50 per litre at the pump in 2020 and $2.40 – 
$3.50 per litre in 2030.  In these outlooks the share of income required to purchase the average 
2005 energy bundle increases by up to 1.3% in 2015, from 9.1% of income in 2005 to 10.4% of 
income in 2025.  Implementing projected energy efficiency measures can reverse this outcome, 
however, so that energy expenditure as a share of income falls by 0.7% – 2.0% by 2025, despite 
large increases in energy prices (see Figure 12 above).  The importance and impact of energy 
efficiency is shown in Figures 15 and 16 (below).   

Overall, we find that the introduction of a carbon price does not need to involve a social cost.   

Australia can make deep cuts in Australian greenhouse emissions without reducing living 
standards, and – with good policy design – can avoid net adverse impacts on low income or 
vulnerable households, even if carbon prices are very high.  We can protect people and the planet 
by reducing the risk of dangerous climate change without imposing costs on vulnerable groups – 
promoting sustainability and equity for current and future generations.   
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Figure 15 Energy expenditure as a share of income by household type, 2005-2050,  
moderate Australian carbon price outlook 

(a) Basic energy affordability   
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 (b)  Energy service affordability (with energy efficiency improvements)  
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Notes:  Share of household income required to purchase average 2005 energy bundle over time, given 

projected changes in incomes and energy prices.  Incomes are calibrated to real wages.  High world oil 
price increment for 2005 is the maximum difference between real petrol prices from 2005 to 2008.   

Source:  Data shown in Table 2, Figure 2, Figure 8 and efficiency assumptions discussed in text. 
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Figure 16 Energy expenditure as a share of income by household type, 2005-2050,  
high Australian carbon price outlook 

(a) Basic energy affordability   
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(b)  Energy service affordability (with energy efficiency improvements)  
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Notes:  Share of household income required to purchase average 2005 energy bundle over time, given 

projected changes in incomes and energy prices.  Incomes are calibrated to real wages.  High world oil 
price increment for 2005 is the maximum difference between real petrol prices from 2005 to 2008.   

Source:  Data shown in Table 2, Figure 2, Figure 8 and efficiency assumptions discussed in text. 
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APPENDIX  

Underlying data  
Table A1 provides ABS Household Expenditure Survey data from 2003-04 for household income quintiles and selected households with at least one dependent child.   
 

Table A1 ABS Household Expenditure Survey data on energy expenditure by income quintile and selected household types, 2003-04 (a) 

  Equivalised disposable household income 
quintiles Families with at least one dependent child 

 

All Qunitile 
1 

Qunitile 
2 

Qunitile 
3 

Qunitile 
4 

Qunitile 
5 

Single 
parent, 

all 

Couple,  
>90%of 

income from 
government 

Couple,  
50-90% of 

income from 
government 

Couple,  
all 

 A B C D E F G H I J 
Energy Expenditure            
  Electricity 17.03 13.30 16.48 17.74 18.89 19.59 16.35 16.62 17.05 22.30 
  Gas (all) (b) 6.47 5.30 6.44 6.68 6.85 7.30 6.01 5.02 6.01 7.67 
  Petrol and diesel 31.73 18.09 28.22 35.29 41.70 38.10 25.85 27.90 34.49 44.07 
  * additional fuel expenditure (c) 0.13 0.75 0.56 0.10 0.54 0.51 0.75 0.75 0.56 0.13 
  Other energy products 1.02 0.73 1.01 0.93 1.22 1.30 1.42 1.60 1.41 2.42 

  Total energy expenditure (d) 56.25 37.42 52.15 60.64 68.66 66.29 49.63 51.14 58.96 76.46 

Disposable Income  585 239 381 521 682 1100 781 479 698 1584 
  Change from 2003-04 to 2005  7.6% 5.0% 6.5% 6.3% 7.0% 9.5%     

Expenditure as a share of income            

  Electricity and gas  3.7% 7.2% 5.6% 4.4% 3.5% 2.3% 2.7% 4.5% 3.1% 1.8% 
  Petrol (d) 5.4% 7.6% 7.4% 6.8% 6.1% 3.5% 3.3% 5.8% 4.9% 2.8% 
  Total energy expenditure  
  as a share of income (d) 9.2% 14.8% 13.0% 11.1% 9.6% 5.7% 6.0% 10.3% 8.1% 4.6% 

Notes: (a) This data provides the basis for estimates presented in Table 2, as discussed;  (b) includes mains gas, bottled, LPG and BBQ gas;  (c) additional expenditure on petrol and 
diesel by households that do not spend anything on public transport;  (d) average across households regardless of public transport use  
Source:  ABS 2005, 2007a, 2008a 
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The summary data in Table A1 provides the basis for the expenditure estimates used in the 
affordability calculations, as shown in Table 2.  The household types shown in Table 2 were 
constructed as follows:   

 Expenditure and income for low income individuals matches Q1 (Column B).   

 Expenditure for low income family includes single parent and couple families, calculated as 
average of all single parent and low income couple families (G and H).  Income matches low 
income couple families (H).  

 Expenditure and income of all household average matches ‘all’ (A).   

 Expenditure for upper income family based on the average for all couple families (J), with 
expenditure on electricity and gas 10% higher than the average, petrol and diesel expenditure 
33%  higher than the average, and income 33% higher than the average.   

Expenditure levels for all households increased from 2003-04 to 2005 values in line with price trend 
for specific energy commodities:  1.2% for electricity and gas, 6% for petrol.   

Income levels were increased by 7.6% from 2003-04 to 2005 in line with average for all households. 

 

Table A2 provides additional detail on the price and income indicies shown in Figure 2, and used in 
the calculations throughout the report. 

Table A2 Overview of income and energy price indices, 2005-2050  
(2010 = 100)  

 2005 2010 2015 2020 2025 2030 2040 2050

Income metrics  

Private final consumption per capita (PFC.pc) 
low outlook 85 100 115 133 156 181 240 320
moderate 85 100 115 133 155 179 238 316

high outlook 85 100 115 132 154 178 235 312
Real wages  

low outlook 91 100 111 123 134 146 172 204
moderate 91 100 110 121 131 142 169 200

high outlook 91 100 109 119 128 139 165 197
Energy prices  

Electricity 
low outlook 99 100 105 108 118 126 130 132
moderate 99 100 116 128 142 148 153 153

high outlook 99 100 127 147 167 170 175 174
Natural gas 

low outlook 96 100 105 107 115 122 128 137
moderate 96 100 108 115 127 134 147 165

high outlook 96 100 112 123 139 146 166 193
Petrol (world oil price reference case)  

low outlook 98 100 102 102 108 114 120 129
moderate 98 100 105 111 122 128 140 159

high outlook 98 100 109 120 136 141 159 189
Petrol – increase in index relative to reference case for each carbon price outlook (2010-2030)  
Medium high oil outlook 0 15 20 20 22 na na
High oil price outlook 0 30 40 41 44 na na

Notes:  Real price impact of world prices above reference case for 2006-08:  2006 +9, 2007 +7, 2008 +13.   
Source:  Calculated from Hatfield-Dodds et al 2007 (see Table 1), and EIA 2007 for higher world oil prices.   
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Table A3 Car ownership in Australia by detailed household income, 2006  (A$2006)  

Household income ($’000) Number  
of cars < $15 $15- $25- $35- $50- $70- $90- $110- > $130

Not 
known 

(a) 

All 
households 

None 29% 13% 9% 5% 3% 1% 1% 1% 1% 6% 6%
One 50% 56% 51% 41% 32% 23% 18% 16% 14% 28% 31%
Two 15% 25% 31% 41% 49% 53% 54% 50% 46% 38% 40%
Three  3% 4% 7% 9% 12% 16% 18% 21% 22% 17% 14%
Four or more 1% 1% 2% 4% 5% 6% 9% 11% 17% 10% 8%
Including at least one large car, SUV or 4WD 
Any  19% 29% 31% 37% 38% 40% 41% 42% 41% 26% 33%
SUV or 4WD 4% 6% 8% 10% 10% 12% 13% 14% 17% 8% 10%
Population  
share  6% 8% 7% 9% 10% 9% 7% 5% 10% 29% 100%

Notes: (a) Did not answer household income question. 
Source: Roy Morgan Single Source Database – December 2006 
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Comparison with previous modelling results  
Figure A1 shows the increase in electricity prices for the three price outlooks used in this report and 
the two underlying scenarios from The Climate Institute modelling.  This indicates that price impacts 
in the moderate outlook are essentially the same as those in the leader scenario, which represents the 
most ambitious emission reduction scenario modelled for Australia to date (involving a 20% reduction 
in emissions from 1990 levels by 2020, and becoming carbon neutral – with zero net emissions after 
purchase of international emissions credits – by 2050 (see Hatfield-Dodds et al 2007)).   

Figure A1 Projected increases in energy prices - all outlooks and scenarios 
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Notes:  TCI Follower* variant scenario without tax reform 
Source:  Unpublished data from Hatfield-Dodds et al 2007, as described in Table 1 
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