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1 OVERVIEW
1.1 ICANZ SUPPORTS THE GENERAL CONCLUSIONS OF THE INTERIM REPORT
The interim report of the Garnaut Climate Change Review concludes that:
“Developments in mainstream scientific opinion on the relationship between emissions
accumulations and climate outcomes, and the Review’s own work on future “business as
usual” global emissions, suggest that the world is moving towards high risks of dangerous
climate change more rapidly than has generally been understood. This makes mitigation
more urgent and more costly. At the same time, it makes the probable effects of unmitigated
climate change more costly, for Australia and for the world.”
It identifies that Australia’s interests would be well served by the world adopting a strong
position on climate change mitigation due to:
“our exceptional sensitivity to climate change: and our exceptional opportunity to do well in a
world of effective global mitigation.”
The review also notes that the government policy target of 60% reduction by 2050 may
not be sufficient and proposes an Emissions Trading Scheme (ETS) as the centre‐piece of a
domestic mitigation strategy. The review notes that:
“To achieve effective mitigation at the lowest possible cost, the ETS will need to be supported
by measures to correct market failures or weaknesses related to innovation, research and
development, to information, and to network infrastructure.”
In the continuing community debate regarding climate change the cost to business and
individuals of developing a low emission energy supply network has figured prominently.
Special measures to assist the poor have been suggested due to the likely rises in energy
costs.
ICANZ supports the Interim Report’s conclusions that climate change is occurring more
rapidly than initially predicted, adding to the need for immediate and decisive action.
Similarly it shares the view that Australia’s interests are best served by a strong global
position on greenhouse mitigation. It endorses the need for an ETS and supporting
measures by government to eliminate market failures combined with assistance for the
less well off.
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1.2 ENERGY EFFICIENCY IS A KEY GREENHOUSE MITIGATION STRATEGY
The Interim Report did not include discussion on energy efficiency but states that this will
be evaluated in the course of the review. The members of the Insulation Council of
Australia and New Zealand (ICANZ) produce products which have a key role in enhancing
the energy efficiency of new and existing residential and commercial buildings and some
industrial processes. ICANZ believes that energy efficiency is the single most important
policy response to achieve effective climate change mitigation. While energy supply
measures will increase the cost of energy, energy efficiency measures reduce the amount of
energy consumed and so help to minimise the overall cost of climate change mitigation.
ICANZ concurs with the Stern Report’s conclusions:
“… energy efficiency has the potential to be the biggest single source of emissions savings in
the energy sector. This would have both environmental and economic benefits: energy
efficiency measures cut waste and often save money.”1
There are a number of reports produced in Australia and overseas that show energy
efficiency is a negative cost climate change mitigation measure that promotes economic
growth. The Australian reports include:
•

•

•
•

The economic modelling conducted for the evaluation of the Victorian 5 star energy
efficient housing regulations showed that these regulations would promote mild
economic growth worth $500 million over 20 years. This is double the economic
growth produced by 4 stars (see Section 4.3)
The Council of Australian Government’s Ministerial Council on Energy evaluated the
impact on the Australian economy of implementing a range of strategies to improve
the efficiency of our energy use in 2003. It found that 12 years into the energy
efficiency program, GDP would be $1.8 billion higher and over 9000 jobs would be
created while saving 32,000,000 tonnes of greenhouse gas emissions. The net
present value of growth in GDP over 23 years is $10.5 billion (see Section 4.3)
The NSW Cost Curve for Greenhouse Gas Abatement also shows that energy
efficiency in new and existing residential and commercial buildings can produce
significant savings at negative costs (see Section 4.4).
The McKinsey Company produced an Australian Cost Curve for Greenhouse Gas
reduction which shows that reducing emissions in the building sector has both
significant potential for reduction and a high negative cost (see Section 4.5),

And the benefits may well be greater than these reports show:
•

•

The impacts of reducing peak electricity power demand are overlooked by many
reports. For every kW saved the avoided generation and distribution costs are in
the order of $1,500 to $3,000. In many instances peak load reduction produces a
greater benefit than the cost of the efficiency measure.
The benefits of efficiency are compared to a static Business as Usual (BAU) scenario
when all indications are that the demand for airconditioning, heating and cooling
energy use in buildings is rising at an alarming rate and that energy prices will rise
well above the inflation rate.

Stern, N (2006), The Economics of Climate Change, October. (http://www.hm‐
treasury.gov.uk/independent_reviews/stern_review_economics_climate_change/stern_review_report.cfm)
1
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•

An inappropriately high discount rate and low investment life are often used for
Cost Benefit Analyses: most insulation products are effective for the lifetime of
building.

It makes sense to focus our immediate response to climate change on efficiency measures.
By moderating demand now efficiency helps to buy time for the development and
construction of a cleaner energy supply network in future. Field studies indicate that
energy efficiency improvements do achieve significant reductions in energy use.
Of key interest to the Insulation Council of Australia and New Zealand (ICANZ) is the
potential role of insulation to reduce energy use and greenhouse gas emissions,
particularly in the building sector where most emissions are currently rising relatively
quickly, both in absolute and percentage terms. Insulation is a fundamental element of any
successful building emission reduction program. It does not just involve reduction of heat
flows through the building envelope; insulation of pipes, ducts, storage tanks and fittings
also plays a major role in cost‐effective reduction of greenhouse gas emissions. Addressing
emissions from buildings is of vital importance as data shows these emissions are growing
well in advance of earlier projections. Further, Australian standards for building energy
efficiency are significantly lower than international standards in countries with similar
climates and cost of energy.
ICANZ’s experience in the energy efficiency field shows that there are massive market
failures. Despite millions of dollars in industry marketing campaigns over decades and
strong promotion by government through provision of independent information on the
benefits of insulation, millions of Australian buildings remain uninsulated and more are
poorly insulated. Split incentives in rental accommodation, lack of access to capital and
imperfect understanding of key market intermediaries such as builders and designers are
some of the market failures that contribute to this problem. ICANZ was therefore pleased
to note the Interim Report’s acknowledgement that the ETS will need to be supplemented
with measures to correct market failure. It is essential that the ETS delivers real
reductions in energy use and greenhouse gas emissions and price signals alone (even quite
hefty ones) often do not achieve such reductions.
ICANZ was also pleased to see the direction in Review Discussion Paper on an emissions
trading scheme towards achieving comprehensive coverage of sectors in the economy,
covering stationary energy, industrial processes, fugitives, transport and waste from the
scheme outset, with agriculture and forestry to be included as soon as practicable.2
Severely limiting the coverage of the ETS at the outset would greatly reduce its
effectiveness and exacerbate market failure.
1.3 RECOMMENDATIONS
ICANZ concurs with the findings of the Garnaut Review Interim Report on the urgency of
the need to mitigate greenhouse gas emissions. There is very significant scope to introduce
a wide range of cost effective energy efficiency measures based upon existing technology
and management techniques. In particular, the building sector offers great opportunities
for quickly implementable and negative cost energy efficiency opportunities.

2

Garnaut Climate Change Review (2008), Emissions Trading Scheme Discussion Paper, March
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The Australian Government has committed to “be at the forefront of OECD energy
efficiency improvement” (Section 4.8). Data since 1990 suggests Australian energy
efficiency has been improving at only one‐third of the OECD average. Energy efficiency
offers the cheapest near‐term opportunities for greenhouse gas abatement. Currently
energy consumption in Australia is growing about 2 per cent per annum. Commencing on
a path to deep cuts in greenhouse gas emissions will require not just a cut in the energy
intensity of GDP but also reductions in total national energy consumption.
Recommendation 1: In concert with the likely establishment of 2020 and 2050 greenhouse
gas emission targets the Australian Government establish accompanying targets for national
energy consumption. Progress towards these targets should be audited on an annual basis.
Recommendation 2: The Government establish a date within the next few years to end
continuing growth in Australian energy consumption. Beyond that date energy consumption
should be reduced in a manner consistent with meeting the targets established through
Recommendation 1.
Many examples of market failure of energy efficiency opportunities for greenhouse gas
abatement are given in this submission (Sections 3.2, 4.13). Because many energy
efficiency opportunities are available for implementation in the short term and able to be
implemented with significant macroeconomic benefits there would be merit in considering
establishing, from the proceeds of the ETS a stable funding mechanism to assist their
implementation.
Recommendation 3: Part of the proceeds from the Emissions Trading Scheme be used to
establish an Energy Savings Fund. The Fund should be used for energy efficiency programs
with significant potential to reduce greenhouse gas emissions.
It is essential that strict standards to apply performance claims for insulation and other
energy‐efficiency products and to their installation. There is some existing market failure
brought about through misleading claims and sub‐standard installation.
Recommendation 4: To help ensure achievement of energy efficiency and greenhouse gas
mitigation, insulation and energy efficient products be certified. Those involved in service
delivery and installation should be accredited to a competent level of skill and knowledge.
Buildings offer large and immediate potential to improve energy efficiency and mitigate
greenhouse gas emissions (Section 4). Current minimum energy performance standards
for Australian buildings lag behind those in other developed countries and are not being
consistently applied across all State/Territory jurisdictions3 (Section 4.7). Greenhouse gas
emissions from buildings are growing faster than those for other sectors (Section 4.6). All
of these factors are inconsistent with the Australian Government’s National Energy
Efficiency Goal (Section 4.8). They are significantly more out of step with the need to make
deep cuts in greenhouse gas emissions. Some countries are adopting policies for buildings
consistent with “deep cuts” goals. For example, the UK policy is for new houses to be
carbon‐neutral by 2016 and is looking at carbon neutrality for commercial buildings by
2020.
Recommendation 5: Australian minimum energy performance standards for new buildings
be reviewed as a matter of urgency, with a view to making them consistent with current and
In particular, the State with fastest growing housing market (Queensland) and the most populous State (New South Wales) have still
not even mandated 5 Star as a minimum standard for houses.

3
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emerging greenhouse gas emissions targets. The utility of nearmedium term carbonneutral
standards should be examined in the review. It is important that any new standards be
applied with consistency across all States and Territories.
Large numbers of Australian houses are uninsulated (Section 4.13). For most of these the
installation of ceiling insulation is uncomplicated. Research commissioned by ICANZ
(Section 4.9) shows significant net economic benefits from providing government grants to
assist with installing ceiling/roof insulation in houses.
Recommendation 6: The Government establish a goal of all readily‐retrofitted
uninsulated Australian homes having roof/ceiling insulation installed by 2020.
Recommendation 7: That a valid study be undertaken to determine levels of insulation in
Australian commercial buildings, as a basis for framing practical measures for improving
their thermal efficiency.
Under the National Framework for Energy Efficiency, the Ministerial Council on Energy
agreed to have a “nationally consistent legislated regime for mandatory disclosure of energy
performance of residential and commercial buildings in place no later than December 2007”.4
This has not occurred. The Australian Government’s National Energy Efficiency Goal states
it will “work with the housing and real estate industry to encourage pointoflease scorecards
on a voluntary basis”, although it does mention mandatory point‐of‐sale scorecards. This
helps the market to choose better solutions, however, such is the urgency of reducing
emissions that ICANZ believe a minimum rating should be required before sale or lease.
Recommendation 8: the Australian, State and Territory Governments move quickly to
implement their commitment to mandatory disclosure of the energy performance of buildings
offered for sale or lease.
Energy cost curves most commonly reveal that energy efficiency measures with
concomitant greenhouse gas abatement are the cheapest means of satisfying the end uses
supplied by energy services. However, while government supplies some comprehensive
information services to assist with securing energy supply there is no significant
equivalent for energy efficiency. For example, the Australian Government spends over $60
million per annum on Geoscience Australia providing information to miners and oil and
gas explorers – yet no equivalent services are provided to help energy efficiency providers
to identify optimal targets for ‘mining’. Similarly, the National Electricity Market
Management Company (NEMMCO) provides a ‘Statement of Opportunities’ for those
considering investment in energy supply infrastructure. A comprehensive equivalent for
demand side investment is needed.
Recommendation 9: Consistent with the principles under which government supplies
information to assist with the identification of new sources of energy supply and to inform the
market of opportunities for those considering investment in energy supply, the Australian
Government develop mechanisms identification of energy efficiency opportunities and to
inform potential investors of those opportunities.
The Review has rightly emphasised the need to make sure that the most vulnerable in our
society are not further disadvantaged by increasing energy prices associated with the
Ministerial Council on Energy (2004), Statement of National Framework for Energy Efficiency Overall Plan for Stage 1 Measures 2005
2007, December.
(www.mce.gov.au/assets/documents/mceinternet/FINALFINAL0Dec04MCEStatementonNFEEOverview20050926160618.pdf)

4
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introduction of an ETS. British Gas supplies free insulation to households with members
on disability‐ or income‐related support, or over 70 years of age.5
Recommendation 10: Part of the proceeds for the Emissions Trading Scheme be used to
establish an effective program for providing free insulation to lowincome households.

5

British Gas, Here to Help Programme, (www.britishgas.co.uk/energy‐efficiency/products/home‐insulation/help‐on‐benefits.html)
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1.4 THIS REPORT
ICANZ has commissioned Dr. Bro Sheffield‐Brotherton, Director of Sustainable Solutions
Pty Ltd, to prepare this submission with assistance from Tony Isaacs, Director of Tony
Isaacs Consulting.
This report is broken into 4 sections:
1. Comments on the findings regarding the extent of global warming in the Interim
report:
•
•
•

The Garnaut Review’s Interim Report to Australian Governments correctly
identifies that the scale and imminence of climate change risks is greater
than has generally been understood;
Additionally, the scale and imminence of these risks, particularly associated
with ice cap melt and sea level rise, may be greater than outlined in the
Interim Review;
Consequently, the need for actions to mitigate greenhouse gas emissions is
more urgent that has generally been understood;

2. Evidence of market failure in energy markets and with respect to energy efficiency
in buildings:
•
•

An efficient, comprehensive emissions trading scheme (ETS) is a necessary
but insufficient element of an effective response to climate change risks;
It is insufficient because there is a long‐established history of market failures
with respect to implementing cost effective energy efficiency measures, a
factor which has often been overlooked in top‐down energy and economic
forecasting;

3. Discussion of the potential scope of benefits and costs of energy efficiency:
•
•
•
•
•

•

The scale and imminence of climate change risks advance the utility of
available, quickly implementable, low cost (or, even better, negative cost)
actions to reduce greenhouse gas emissions;
A significant proportion of current anthropogenic greenhouse gas emissions
is associated with operation of buildings, both residential and commercial;
There is significant negative, zero and low cost potential for increasing the
energy efficiency of buildings, and lowering the greenhouse gas emissions
associated with them;
This includes improving the thermal efficiency of building operations, in
which insulation has a major potential contribution;
This major contribution will only be harnessed if elements of market failure
are addressed through building standards and regulations being
substantially upgraded and part of the financial dividend from an ETS being
invested in creating new, more energy efficient buildings and retrofitting
existing stock to make them more energy efficient; and
Because buildings have a long average lifetime it is important to get them
right at the outset. Failure to do so can lock in excessive greenhouse gas
emissions for decades at worst, or require more costly retrofits to partially
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correct the situation at best. Neither of these outcomes is consistent with the
findings of the Garnaut Review to date.
Material from ICANZ submissions to the Productivity Commission Inquiry on Energy
Efficiency on economic analysis, benefits of efficiency and market failure with respect
to energy efficiency.
• The group found that current assessments of energy efficiency measures
significantly underestimate the benefits due to assuming static baseline energy
use, failing to account for economic growth benefits and benefits to the energy
supply network from reducing peak load,
• An alternative view to the Productivity Commission’s evaluation of market
failure explaining where and why market failure has occurred in energy
efficiency, and
• Comments on appropriate discount rates to use for evaluation of energy
efficiency projects. With inappropriate rates in cost benefit evaluations many
opportunities could be overlooked.
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2 ASSESSMENT OF GLOBAL WARMING BY THE GARNAUT INTERIM
REPORT
2.1 A DIABOLICAL PROBLEM
During Garnaut Review Forum No. 3 Climate Change: What is the science telling us? Is there a
need for new emissions scenarios?, Prof. Garnaut stated:
“The view I have formed is that climate change presents a truly diabolical policy problem.”
He went on to observe that this truly diabolical problem incorporated the prisoner’s
dilemma6 and the tragedy of the commons7 as key elements and that to begin responding
to it effectively will require “really strong political will”.
Some hints as to the strength of political will required to begin responding effectively to
the challenges of climate change, which Australia has not done to date, are contained in the
Garnaut Review’s Interim Report. This Report suggests:
“the world is moving towards high risks of dangerous climate change more rapidly than has
generally been understood. This makes mitigation more urgent and more costly. At the same
time, it makes the probable effects of unmitigated climate change more costly, for Australia
and the world.”
While this is an important message to the world, it almost certainly has even greater
relevance for Australia. The Interim Report also points to two realities driving Australia’s
interest in “really strong political will” leading to the “world adopting a strong and effective
position on climate change mitigation”:
i.

ii.

our exceptional sensitivity to climate change; and

our exceptional opportunity to do well in a world of effective global
mitigation.

The Interim Report points to an almost three‐fold increase in the rate of growth of global
carbon dioxide emissions in the period 2000‐06 relative to 1990 and notes that “this
increase occurred despite the dampening effect of extraordinarily large increases [our
emphasis] in petroleum prices, and through shortterm crosssubstitution, prices of other
fossil fuels”. Thus there are powerful, up‐to‐the‐minute real‐world data indicating that,
although very substantial increases in the prices of carbon‐emitting fuels are a necessary
element of strategies to reduce greenhouse gas emissions, they are most unlikely to work
unless they are buttressed by other policy mechanisms.
Since 2000 global GDP growth, underpinned by very high growth rates in China and India,
has been faster than that assumed in the Intergovernmental Panel on Climate Change’s
6

. The prisoner's dilemma is a type of non-zero-sum game in which two players may each "cooperate" with or
"defect" (i.e., betray) the other player. In this game, as in all game theory, the only concern of each individual player
("prisoner") is maximizing his/her own payoff, without any concern for the other player's payoff. The unique
equilibrium for this game is a Pareto-suboptimal solution—i.e, rational choice leads the two players to defect even
though each player's individual reward would be greater if they both cooperated.
The Tragedy of the Commons is a type of social trap, often economic, that involves a conflict over finite resources between individual
interests and the common good. The term derives originally from a comparison noticed by William Forster Lloyd with medieval village
land holding in his 1833 book on population. It was then popularized and extended by Garrett Hardin in his 1968 Science essay "The
Tragedy of the Commons

7
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(IPCC’s) A1FI scenario. This has the highest emissions of all the IPCC scenarios and is noted
to have been “generally considered to be “extreme” prior to the work of this Review”. Clearly,
to date, the IPCC’s most extreme scenario has seriously underestimated near‐term events.
Figure 1 shows actual global greenhouse gas emissions at or above the high end of the
range of IPCC scenarios.

Figure 1
Comparison of World Greenhouse Gas Emissions (Gigatonnes C/year)
Versus IPCC Scenarios8

In addition to higher than forecast global GDP growth, two other main factors have driven
the recent large increase in carbon dioxide emissions growth rates:
1. a fall in the rate of decline in the energy intensity of global GDP, from 1.4 per cent
per year in the 1990s to 0.2 per cent per year from 2000‐2005 (compared to 0.8 per
cent per year assumed in A1FI for 2000‐2010); and
2. an increase in the emissions intensity of global energy supply of 0.4 per cent per
year from 2000‐2005 (compared to an assumed reduction of 0.2 per cent per year
in A1FI), whereas emissions intensity fell by 0.2 per cent per annum in the 1990s.

8 Canadell, P, Ciais, P, Conway, T, Field, C, Le Quere, C, Houghton, S, Marland, G, Raupach, M, Buitenhuis, E and N Gillett (2007, Recent
Carbon Trends and the Global Carbon Budget – updated to 2006, Global Carbon Project, 15 November.
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As noted by the Review, atmospheric concentrations of greenhouse gas emissions are a
function of the rates at which the gases are both emitted to and removed from the
atmosphere. Recent research9 implies not only “a decline in the efficiency of CO2 sinks on
land and oceans in absorbing anthropogenic emissions” but also “the magnitude of the
observed signal appears larger than that estimated by models. All of these changes
characterise a carbon cycle that is generating strongerthanexpected and soonerthan
expected climate forcing.”
The strong trend in the evidence, including some evidence which was not taken into
account in the IPCC’s 2007 reports and some published subsequently, is that both the
recent scale and rate of increase of tropospheric greenhouse gas concentrations are
significantly greater than anticipated by the IPCC. This means that both the scale and
urgency of the climate change response task are greater than has generally been assumed.
Consequently the potential value of contributions to mitigating climate change that can be
implemented quickly and profitably (or at low cost) is enhanced.
2.2 AND EVEN MORE STINGENT ACTION MAY BE NEEDED
To assess the relative costs of action and inaction on climate change, the Review has taken
advice from the Australian scientific community that it should, to the extent possible, build
the comparisons around the IPCC scenarios. It has decided to follow that advice, even
though the Review’s own work shows that the IPCC has underestimated emissions growth
since 2000 and that the IPCC scenarios are likely to underestimate growth for at least the
short‐medium term future. The Review notes that:
“The reality of observed climate change in recent years has surprised mainstream scientific
opinion, exceeding expectations from the increase in emissions concentrations that have
accumulated to date.”
An increasing number of scientists are expressing concern about the rate of loss of Arctic
summer sea ice, and the possible disintegration of the Greenland and West Antarctic Ice
Sheets. Last year, the IPCC stated that “late summer sea ice is projected to disappear
almost completely by the end of the 21st century”10 (see Figure 2). A detailed account of the
latest scientific literature and expressions of scientific concern has been provided by Spratt
and Sutton11. In summary, there are recent estimates suggesting possible complete loss of
Arctic summer sea ice within 5‐30 years and the possible loss of the Greenland Ice Sheet by
2100.

Canadell, JG, Le Quéré c, C, Raupach, MR, Field, CB, Buitenhuis, ET, Ciais, P, Conway, TJ, Gillett, NP, Houghton,RA and G Marland
(2007), Contributions to accelerating atmospheric CO 2 growth from economic activity, carbon intensity, and efficiency of natural
sinks, PNAS, October 25 (www.pnas.org/cgi/reprint/0702737104v1)
9

10

IPCC (2007), Climate Change 2007: The physical sciences basis, Working Group I Report, IPCC, Geneva

11

Spratt, D and Sutton, P (2008), Climate ‘code’ red’: The case for a sustainability emergency, Friends of the Earth, February
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Figure 2
Rate of Observed Loss of Arctic Sea Ice Versus IPCC Scenarios12

The Interim Report notes IPCC estimates of sea level rise ranging from 0.18 to 0.59 metres
“due to thermal expansion of the oceans, and some consideration of ice flow from
Greenland and Antarctica”. While noting that the threshold temperature for melting the
Greenland ice sheet could be as low as 1oC of warming from pre‐industrial levels and that if
the sheet were to melt about seven metres would be added to sea levels it states that this
would be “over a long period’, a premise that is now being challenged strongly in the
scientific literature.
Recognising the limitations and exclusions of the IPCC’s analysis of ice melt1314 it would be
imprudent to ignore these recent expressions of scientific uncertainties and concern. Even
Spratt D and P Sutton, The big melt – lessons from the Arctic Summer of 2007, Carbon Equity, Yarraville, 5 November
(www.carbonequity.info/PDFs/artic.pdf)

12

It is important to note that the IPCC synthesis report5 included the qualification that “because understanding of some important effects
driving sea level rise is too limited, this report does not assess the likelihood nor provide a best estimate or an upper bound for sea level
rise. Many people seem to have assumed that that the upper figure in the range 0.18‐0.59m for sea level rise was an upper bound
estimate. It is clear that it is not, and given the qualifications placed upon it the utility of the range is questionable.

13

14

IPCC (2007), Climate Change 2007: Synthesis Report, IPCC, Geneva
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if only a minor fraction of them prove to be well‐founded they would add significantly to
the scale and urgency of the task in tackling climate change and further underscore the
value of quick, low‐cost mitigation options
On this basis, it would be prudent for the Government to prepare a contingency strategy
that sets a more aggressive target consistent with Australia’s fair contribution to limiting
climate change to a 0.5‐1C rise above pre‐industrial levels.
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3 EVIDENCE OF MARKET FAILURE
3.1 ENERGY MARKETS
In delivering the Royal Economic Society Lecture in Manchester in November 2007, Sir
Nicholas Stern said:
“Climate change is a result of the greatest market failure the world has seen. The evidence on
the seriousness of the risks from inaction or delayed action is now overwhelming. We risk
damages on a scale larger than the two world wars of the last century.”15
Historically, energy supply from the combustion of fossil fuels has been the major source of
greenhouse gas emissions leading to anthropogenic climate change. Massive subsidies to
fossil fuel industries and externalisation of the costs of the combustion of fossil fuels have
been major components of the market failure referred to by Stern. Additionally, many
players at all levels in the energy market have been and continue to be very poorly
informed. They are thus in a poor position to make choices to minimise the financial,
environmental and social costs associated with services that may be supplied by energy or
some other means.
The combination of a playing field tilted in favour of fossil fuel energy supply and a poor
level of knowledge across much of the market, has led to major failure to invest in cost‐
effective energy efficiency. The extent to which this has occurred has been significantly
under‐estimated by bodies such as the Australian Bureau of Agricultural and Resource
Economics and the Productivity Commission on the presumption that there could not be
substantial chunks of cost‐effective energy‐efficiency available for, if there were, they
would already have been implemented.
Historically, most official energy forecasts which have driven government policy in
Australia have been based upon topdown modelling. Top‐down modelling is based upon
empirical calculations with two major components: energy intensity (energy demand
divided by GDP) and elasticities (changes in energy demand in response to price
movements). Such forecasts generally conclude that cost‐effective improvements in energy
efficiency leading to reduced greenhouse gas emissions are relatively limited and,
concomitantly major reductions in greenhouse gas emissions can only come at significant
financial cost.
A very different approach, pioneered by Leach et al16 in the United Kingdom in the mid‐late
1970s is based upon detailed bottomup analysis of the end use of energy in the economy
and whether the services provided by that energy can be provided more energy efficiently.
Leach et al’s original study indicated that using cost‐effective existing technologies and
management techniques could allow British energy efficiency to be increased three‐fold, a
result which has been replicated or exceeded in a large number of national and sub‐
national studies published subsequently.

Benjamin, A (2007), Stern: Climate change a ‘market failure’, 29 November.
www.guardian.co.uk/environment/2007/nov/29/climatechange.carbonemissions

15

Leach, G; Lewis, C; Romig, F; van Buren, A and G Foley (1979), A low energy strategy for the United Kingdom, International Institute for
Environment and Development and Science Reviews Ltd, London.

16
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The notion of large amounts of cost‐effective energy savings based upon existing
technologies and management practices is challenging for many market analysts. It not
only suggests market failure on a scale unimaginable to many in an era when the virtues of
supposedly free markets have probably never been more widely held, but it also creates a
suspicion that a belief in free lunches is being advanced. However, free lunches are not
being touted; as one of the world’s foremost energy analysts, Amory Lovins (CEO of the
Rocky Mountain Institute) has been saying for around 20 years: “It’s better than a free
lunch; it’s the lunch you are paid to eat”.17 Be that as it may, there are many factors
involved in getting food and diners to the table, and while eating a lunch may be profitable
it does not guarantee that it will be eaten.
For both firms and households, energy costs are a minor part of the budgets of most
market participants in developed countries, including Australia (see Table 1)18. For many
firms in the commercial and services sector, which dominates the economies of many
developed countries including Australia, energy bills are often of the order of a few per
cent of wages bills and are often largely overlooked in business performance. However, for
energy‐intensive businesses and energy suppliers, energy costs are an absolutely key issue
and Australia’s national greenhouse policy over the last decade or more has been highly
influenced by energy‐intensive businesses and energy suppliers.

Table 1
Share of Energy Costs in Total Expenditure 1998/99
Sector

Share of Energy Costs in Total
Expenditure (%)

Residential

2.5

Industrial

6.8

Commercial

1.6

Transport

4.5

Australia

3.1

Source: Productivity Commission Estimates from Australian Bureau of Statistics (2004)19

Lovins, A.B. and Browning, W.D (1992), Negawatts for Buildings, Urban Land, July. www.rmi.org/images/PDFs/BuildingsLand/D92‐
22_Negawatts4Bldgs.pdf
17

Productivity Commission (2005),The Private Cost Effectiveness of Improving Energy Efficiency, Productivity Commission Inquiry Report
No. 36, 31 August

18

19

Australian Bureau of Statistics (2004), InputOutput Tables, Cat. No. 5209.0.55.001, Canberra.
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3.2 ELEMENTS OF MARKET FAILURE WITH RESPECT TO ENERGY EFFICIENCY
AND GREENHOUSE GAS MITIGATION IN BUILDINGS
Amongst several other major aims, the Interim Report states that the Review will provide
an Australian perspective on:
“the development of marketbased approaches to mitigation and adaptation for Australia
wherever these are likely to be effective, and the recommendation of other forms of
intervention where there is clear evidence of market failure, which can be corrected
efficiently by such intervention.” (our emphasis)
In the Review Issues Paper from Forum 5, Transport Planning and the Built Environment,
the following barriers to lowering greenhouse gas emission opportunities in buildings are
listed and discussed briefly:
1. Split incentives – where one person makes decisions about building design and
appliances and another pays the ongoing costs of using the building. For example, a
landlord may limit the amount/performance of building insulation to save upfront
cost while tenants are faced with increased ongoing costs of heating/cooling and/or
suffer the disbenefit of reduced comfort;
2. Information barriers – building market players, including professionals, are
sometimes poorly informed about the life cycle benefits of low emission options and
choose higher emission options with lower up‐front costs. While it is hard to argue
that information on the benefits of insulation is not readily available, many
architects, engineers and builders appear not to be availing themselves of it fully.
Once a building is constructed, purchasers and renters, very often do not have the
information to weigh up the purchase/financing or rental cost against the cost of
energy bills, which can often lead to lower up‐front cost decision being made on the
basis of ignorance rather than informed choice;
3. Risk ‐ architects, engineers and builders may avoid adopting products based upon
new technology where they have difficulty in assessing its reliability. This should
not be a major barrier to installing insulation;
4. Local impacts ‐ nearby buildings, infrastructure and land use can impact on the
ability to heat and cool a building passively. Unless building professionals are
engaged in the design of whole neighbourhoods, the building’s environment is a
constraint and an opportunity to which they have to respond, although the
performance of buildings is often modelled in relative isolation of such local
impacts;
5. Access to capital – individuals and firms, particularly low‐income households and
small businesses; may have insufficient capital for upfront investment in lower
emission options such as improved building insulation; and
6. Consumer preferences – there is a range of factors such as size, style and location
which may drive consumers’ preferences in choosing buildings. Energy efficiency
and greenhouse gas mitigation most certainly have not been a primary driver in
most building purchasing and renting decisions in Australia to date.
Of the market barriers identified by the Review, items 1, 2, 5 and 6 appear to be the
most important barriers working against effective insulation of buildings.
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In addition to the items listed above, Chapter 6, “Residential and Commercial
Buildings”20 of the Working Group III Report Mitigation of Climate Change of the IPCC’s
Fourth Assessment Report lists barriers to lowering greenhouse gas emission
opportunities in buildings, including:
•

•

•

Limitations of the traditional building design process and fragmented market
structure‐ Buildings are complex systems and the typical design process is linear
and sequential. Additionally, the building industry is fragmented, which causes
difficulties when decisions at each stage of design and construction involves
multiple stakeholders. Overall system optimisation rarely occurs.
Subsidies ‐ energy subsidies to rural/remote consumers, low income households
and others reduce the incentive for energy efficiency. So do non‐time‐
dependent tariffs which do not reflect the real cost of electricity (in particular)
at times of peak power demand, which is driven by demand to cool and heat
buildings at times of extreme ambient temperatures. Significant cost savings
could be made in electricity supply infrastructure through improving the
thermal performance of buildings which are not currently reflected in the tariffs
while significant numbers of households simply do not pay energy bills or ‘skip’
from a dwelling in order to avoid paying energy bills. It should be noted,
however, that the existence of energy subsidies often reflects important equity
issues that require effective policy responses in forms that do not undermine
efforts to mitigate greenhouse gas emissions
Small project size and transaction costs ‐ it may be expensive, difficult or
impossible to find a tradesperson to do fiddly jobs, such as installing wall
insulation in many existing buildings. Tradespeople may add a premium, cut
corners or convince the client that the proposed path is full of potential
problems. Costs of verification, supervision, tradesperson travel, sourcing
products and services etc can also overwhelm benefits, especially when projects
are few in number, are randomly located, and implementation is uncoordinated.

The IPCC also identifies a number of co‐benefits from improving energy efficiency of (and
reducing emissions from) buildings; including improved productivity; improved health,
comfort and quality of life; reduced air pollution; employment creation and new business
opportunities; energy security; and improved social welfare and poverty alleviation. These
have typically not been considered in economic analyses of building regulations in
Australia.
In a public lecture last November21 Prof. Garnaut made the following additional comment
on market failure with respect to infrastructure provision for greenhouse gas mitigation:

20

Levine, M., D. Ürge‐Vorsatz, K. Blok, L. Geng, D. Harvey, S. Lang, G. Levermore, A. Mongameli Mehlwana, S.
Mirasgedis, A. Novikova, J. Rilling, and H. Yoshino (2007): Residential and commercial buildings. In Climate
Change 2007: Mitigation. Contribution of Working Group III to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change [B. Metz, O.R. Davidson, P.R. Bosch, R. Dave, L.A. Meyer (eds)],
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA
(http://www.ipcc.ch/pdf/assessment‐report/ar4/wg3/ar4‐wg3‐chapter6.pdf)
Garnaut, R (2007), Will Climate Change Bring and End to Platinum Age?, Paper presented at the inaugural S.T. Lee Lecture on Asia and
the Pacific, Australian National University, 29 November.

21
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“There are also market failures in the transaction space – that is, the market alone may fail to
create the opportunities for transactions to take place. There may be a need for government
participation in establishment of efficient networks for electricity transmission, gas
transportation and agglomeration of carbon dioxide for sequestration.”
While the cost and system‐wide impacts of individual building transactions are much
smaller than for major infrastructure elements of energy supply and potential carbon
sequestration, buildings have infrastructure‐like lifetimes. Consideration of long‐term
costs is essential if optimal decisions are to be made. As pointed out above, split incentives
are involved as those involved in the decisions during design and construction (and even
the initial purchasers) rarely pay the ongoing running costs or have to deal with problems
that emerge over time. The fragmentation of the building industry, and the long lives of
buildings relative to the length of tenure of the first buyers/occupiers, mean that long‐term
costs and benefits are unlikely to be fully considered from a societal perspective, as they
should be for infrastructure decisions.
Thus it is important to capture the opportunities for building energy efficiency and
greenhouse gas mitigation up front to reduce overall costs and to provide multiple benefits
to society (as exampled by the chapter on Buildings in the IPCC’s 2007 Mitigation Report ).
The key question is how important is the role that buildings could play in climate change
mitigation policy. The evidence is that there is significant scope to reduce greenhouse gas
emissions associated with buildings using existing technologies and management
practices, and that many of the reduction opportunities can be achieved at negative or low
cost.
Additional information on energy market failure can be found in Appendix A.
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4 THE POTENTIAL IMPORTANCE OF BUILDINGS FOR CLIMATE
CHANGE MITIGATION
4.1 IPCC ASSESSMENT OF POTENTIAL FOR GREENHOUSE MITIGATION
The IPCC has assessed potential greenhouse gas emissions reductions to 2030 from a
range of sectors.22 The building sector was assessed as having the highest potential for
abatement, with a significant proportion available at low cost (see Figure 3).
Figure 3.
Economic Mitigations Potential by Sector to 2030 Estimated from BottomUp Studies

4.2 AUSTRALIAN NATIONAL FRAMEWORK FOR ENERGY EFFICIENCY
In Australia, the Energy Efficiency and Greenhouse Working Group of the Ministerial
Council on Energy has identified the residential and commercial sectors as having the
greatest potential for cost‐effective energy consumption (and associated greenhouse gas
emissions) reduction through to 202023 (see Figure 4). The Low Energy Efficiency
Improvement Scenario was based upon then (2003) currently commercially available
technologies with an average four‐year payback. The High Energy Efficiency Improvement
Scenario was based upon existing or developing technologies potentially available within
the study timeframe with an average eight‐year payback period. The Working Group
stated:

Intergovernmental Panel on Climate Change (2007) Climate Change 2007: Synthesis Report Summary for
Policymakers IPCC Fourth Assessment Report (www.ipcc.ch/pdf/assessment‐
report/ar4/syr/ar4_syr_spm.pdf)
22

Energy Efficiency and Greenhouse Working Group (2003), Towards a National Framework for Energy Efficiency – Issues and Challenges.
Discussion Paper (www.nfee.gov.au/public/download.jsp?id=183)

23
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“energy efficiency has the potential to deliver significant net economic benefits while
generating significant reductions in greenhouse gas emissions. Put simply, there should be no
net cost of appropriate action on energy efficiency – but there are real costs associated with
inaction.”

Figure 4
CostEffective Energy Consumption Reduction Across Sectors

4.3 AUSTRALIAN STUDIES ON THE ECONOMIC IMPACT OF ENERGY
EFFICIENCY
The Allen Consulting Group used the MMRF Green model of the Victorian economy to
estimate the impacts of the 5 star housing building fabric regulations on Victorian
economic growth24. Allen also used the same model to estimate the economic impacts of a
range of national energy efficiency measures for the Energy Efficiency and Greenhouse
Working Group of the Ministerial Council on Energy’s National Framework for Energy
Efficiency (NFEE)25. The energy savings potential reported by NFEE is shown in section 4.2.
Both these studies found that the modelled energy efficiency measures created economic
growth. The principle mechanisms of this growth were:
•

Transfer of resources from the capital‐intensive energy sector (lower energy bills)
to the more labour‐intensive building and manufacturing sectors (installing the
insulation, weatherstrips, more efficient appliances).

The Allen Consulting Group, “Cost Benefit Analysis of New Housing Energy Performance Regulations, Impact of proposed
Regulations”, March 2003, prepared for the Sustainable Energy Authority of Victoria.

24

25 Energy Efficiency and Greenhouse Working Group of the Ministerial Council on Energy National Framework for Energy Efficiency,
“Towards a National Framework for Energy Efficiency – Issues and Challenges” Discussion Paper, November 2003.
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•

Reduction in energy demand lowers the upward pressure on energy prices.

In the case of the NFEE measures the modelling predicted that 12 years into the energy
efficiency program, GDP would be $1.8 billion higher and over 9000 jobs would be created
while saving 32,000,000 tonnes of greenhouse gas emissions. The net present value of
growth in GDP over 23 years is $10.5 billion. This represents a 9% reduction in stationary
energy use and its associated GHG emissions. This modelling focussed on measures which
have very short payback periods (2 to 4 years), suggesting that there is substantial
potential for even greater savings.
In Victoria the introduction of the 5 star regulations was projected to add $566 million
(Net Present Value) to Gross State Product (GSP) by from 2002 to 2015. By contrast the 4
star option was predicted to produce only a $257 million increase to GSP. This finding has
particular significance:
“The simple payback for 4 stars was 11 years, while for 5 stars it was 16 years. Such
measures would have not have ‘made the cut’ for the NFEE evaluation and on the basis
of payback period alone 4 stars would be preferred to 5 stars. The report examined the
impact of the changes on annual household cash flow i.e. by how much were mortgage
prices increased compared to the reduction in fuel bills. It found that in both 4 and 5
star cases the impact was marginal: +/ $50 per annum for each level. Given such a
small impact on the household budget the Victorian government preferred the option
that made the greatest contribution to GHG emission reduction and economic growth.”
There may be many energy efficiency measures which on the face of payback alone may
not be considered but which will nevertheless allow substantial GHG emissions reduction
and produce significantly higher economic growth than more modest measures. Given the
imperative for action in emission reductions it is important that we are not blinded by
simplistic performance measures such as simple payback periods and evaluate the full
impacts of all measures so that we can maximise the efficiency savings that produce
growth or at the least do not reduce growth.
Both these reports were conservative. Benefits were underestimated because real energy
prices were not assumed to rise, whereas they can be expected to increase substantially
under an ETS, and the impacts on peak power loads were ignored. For every kW saved the
avoided generation and distribution costs are in the order of $1,500 to $3,000. In many
instances, peak load reduction produces a greater benefit than the cost of the efficiency
measure.
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4.4 NSW GREENHOUSE GAS ABATEMENT COST CURVES
Greenhouse gas abatement cost curves suggest that many of the most profitable
opportunities for reducing greenhouse gas emissions are associated with residential and
commercial buildings (Figures 5 and 6).
Figure 5
NSW GHG Abatement Cost Curve to 201426

In the NSW study energy efficiency measures under “new and remodelled home energy
efficiency” included improvements in insulation, building orientation, shading, HVAC
equipment, water heating, hot water usage and appliances. Significantly, it did not include
any improvements beyond current rating schemes for new buildings, which are well below
standards already applying in many overseas countries (see below). “Existing home
energy efficiency” is restricted to higher efficiency electrical appliances and lighting with a
maximum simple payback time of 6.5 years. Measures for “commercial energy efficiency”
include insulation and other improvements to building thermal performance, more
efficient HVAC and lighting design, systems and controls; more efficient equipment for
water heating, lifts and other services; and more efficient office equipment – all based on a
cumulative average four‐year simple payback.

26
Next Energy (2004), Cost Curve for NSW Greenhouse Gas Abatement. Prepared for the NSW Greenhouse Office
2004, 3 November (www.greenhouse.nsw.gov.au/__data/assets/pdf_file/0017/4544/cost_curve.pdf)
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4.5 MCKINSEY ESTIMATES OF GHG ABATEMENT COSTS IN AUSTRAIA
The major building greenhouse gas mitigation opportunities factored into McKinsey’s
Australian study (Figure 6) are improvements in commercial air handling, air conditioning,
residential water heating, insulation of commercial building and houses, and more efficient
lighting and electrical equipment.
The Review Issues Paper – Forum 5 states that many estimates of large cost‐effective
emissions opportunities:
“do not account for the full range of transaction costs faced by firms and individuals before
they take up these lower emission opportunities. However, even if these costs are considered
there may still be significant opportunities for emission reductions that would quickly provide
financial benefits for building occupants, partially protecting against the effects of potential
energy price rises.”
Additionally, streamlining the capture of these opportunities through larger scale
implementation, local targeting supported by incentives, or other strategies could reduce
the transaction costs, making the opportunities more attractive.
Additionally, such benefits will accrue to the national and international emissions
mitigation effort and can be accelerated and enhanced by appropriate policy initiatives. It
should also be pointed out that the studies are based upon existing technologies and
techniques that are available for implementation now. They are also often very
conservative in their assumptions of near‐term technological trends and movements in
policy, which can reasonably be expected to accelerate as awareness increases of the
Review’s clear message that we are “moving towards high risks of dangerous climate
change more rapidly than has generally been understood”. As this message sinks in, the
value of near‐term cost‐effective mitigation actions can only increase.
Figure 6
Australia: Greenhouse Gas Emissions Reduction Opportunities and Cost by Sector27

Mckinsey and Company, An Australian cost Curve for Greenhouse Gas Reduction, 15 February.
(www.mckinsey.com/clientservice/ccsi/pdf/Australian_Cost_Curve_for_GHG_Reduction.pdf)

27
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4.6 BUILDING SECTOR GHG EMISSIONS GROWING AT HIGH LEVELS
Despite widespread agreement on the significant potential for cost‐effective greenhouse
gas emissions reductions from buildings, such emissions have been growing strongly in
Australia (Figure 7).28 Between 1989/90 and 2005/06 total emissions associated with
buildings grew by 60% or 3.0 per cent per annum. Moreover, the share of Australia’s total
greenhouse gas emissions attributable to buildings has been increasing in recent years and
building loads have been a major driver of increasing peak power demand.
Figure 7
Trends in Greenhouse Gas Emissions for the Building Sector in Australia
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4.7 ENERGY EFFICIENCY PERFORMANCE OF AUSTRALIAN BUILDINGS IS WELL
BELOW INTERNATIONAL LEVELS
There is very strong evidence that the energy efficiency of new Australian housing is
currently well below performance in other developed countries. Hayles et al29 compared
the performance of a sample of 51 houses in the UK, USA and Canada spread across eight
climate zones with the Building Council of Australia’s 5 Star requirement. The mean Star
rating of the overseas houses was 6.8 and the median Star rating was 7.5 (see Table 2)
Hayles et al state:
“the results indicate that current standards of house designs used in this study are
significantly higher than the proposed 5 Star standard and will use significantly less energy30
than 5 Star Australian homes.
“The house designs obtained from the UK and Canada suggest that in these countries, houses
are built to very high standards, in compliance with more stringent building code
requirements. In the USA the picture is less clear, although two general conclusions can be
drawn here. Firstly, houses in the US tend to be more akin to those in Australia, being of very
lightweight construction, although typically having a slab floor. Secondly, although there are
local variations, the overall performance is comfortably above Australian 5 Star equivalent.
“The question that must therefore be asked is why houses from the USA perform better,
despite similar basic characteristics. It is clear from the design ratings that, in general, these
buildings are simply heavily insulated (our emphasis). They do not have sustainable design
principles outside of high performance building elements. They are, however, insulated to (on
average) R2.5 in the walls, R5.5 in the ceilings and have double or double or double low E
glazing. One or two houses in Texas have single glazing, but otherwise all are double or
double low E glazed.”
Table 2
Star Rating for Houses in US, UK and Canada

Hayles C, Horne R, Jensen C and Wakefield R (2006) An International Comparison of Housing Energy Efficiency
and Performance Standards, Construction and Building Research Conference of Royal Institution of Chartered
Surveyors 7-8 September, London (www.rics.org/NR/rdonlyres/1543A637-520D-42F0-A9CE4F925B4613CD/0/COB06Hayles.pdf)
29

30

30‐50% less on average
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The Building Code of Australia sets building energy efficiency standards that are available
for adoption by State/Territory jurisdiction. Table 3 shows the current and projected state
of adoption of the national star ratings and shows that these are currently being adopted
differentially, in timing and stringency across jurisdictions. This is despite the Ministerial
Council on Energy having agreed that nationally‐consistent standards would be adopted by
August 2007.31 To the extent that there are lags in adopting BCA standards, Australia’s
relative international performance on building energy efficiency performance is further
diminished.
International best practice for regulating building energy efficiency and greenhouse gas
mitigation is now moving significantly beyond incremental improvements in star ratings.
In late 2006, the UK Government announced that it would require all new houses to be
carbon neutral by 2016.32 Late last year the UK Department of Communities and Local
Government published a report recommending that all new non‐domestic buildings in the
UK be carbon neutral from 2020.33

Ministerial Council on Energy (2004), Statement of National Framework for Energy Efficiency Overall Plan for Stage 1 Measures 2005
2007, December.
(www.mce.gov.au/assets/documents/mceinternet/FINALFINAL0Dec04MCEStatementonNFEEOverview20050926160618.pdf)

31

Osborne, H (2007), Building trade enlists for carbon targets, 9 January
(www.guardian.co.uk/environment/2007/jan/09/energy.greenpolitics)

32

Communities and Local Government (2007), Report on carbon reductions in new nondomestic buildings. Report from the UK Green
Building Council, 17 December (www.communities.gov.uk/documents/planningandbuilding/pdf/carbonreductionsreport)

33
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Table 3
Current and Projected Energy Efficiency Standards for New Buildings3435
NEW CONSTRUCTION
Residential
Location Current
star
National 5
QLD

Commercial

2006

6&>
LCA*
2010

Current
star
3.5

2010

>4
star*
2012

4

2008

2010

3.5

2010

2012

NSW

3.5

by 2010

2012

3.5

2012

ACT

5

2010

3.5

2012

VIC

5

2010

3.5

TAS

4

2012

3.5

2012

SA

5

2010

3.5

2012

WA

5

2010

3.5

2012

5 star*

by 2010

4 Star*

2010

2012

Much of the discussion in Australia around the 5 Star standard quite erroneously appears
to assume that it is a form of building sustainability best practice standard (5 gold stars to
us!). In fact, it is a minimum energy performance standard which severely lags behind best
international practice to prevent construction of energy inefficient housing. American
tropical housing standards range between 5.4 and 7 stars yet in Queensland we have not
yet gone to 5 stars. ICANZ believes that the benefits of 5 star were underestimated because
of the use of a static BAU where neither energy demand nor the energy price is assumed to
rise, and the failure to take into account peak load benefits for energy supply networks – as
mentioned previously this is a common oversight in many reports. This is particularly
concerning as Queensland has high building volumes and has had sharp rises in
airconditioning ownership. Moreover, minimum standards applying to new commercial
buildings are even lower than those applying to new housing. It is thus scarcely surprising
that greenhouse gas emissions associated with Australian buildings are continuing to
climb, both in absolute terms and as a percentage of total national emissions. This
represents a significant failure and opportunity lost to date; more importantly, it
represents a major opportunity for greenhouse gas emissions reduction.

34
35

Darcy, D (2008), pers comm
At the time of writing, Queensland has still not announced the introduction of the 5 Star housing standards
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4.8 AUTRALIAN GOVERNMENT POLICY ON ENERGY EFFICIENCY
In its policy statement A National Energy Efficiency Goal issued prior to the 2007 federal election
the current Australian Government stated:
“Australia has lagged behind other nations in the efficiency of our homes, businesses and
industries and we have harnessed new opportunities at a rate of onethird of the OECD
average between 1990 and 2004.”
And further:
“Federal Labor will put Australia on track to being at the forefront of OECD energy efficiency
improvement.”
The long list of initiatives under the program includes (where emboldened the emphasis is ours):

•

In the residential sector, harmonising key regulations across jurisdictions;

•

Working with State and Territory Governments to implement compulsory point‐of‐
sale sustainability scorecards, based on a transparent and nationally consistent
protocol for home energy and water efficiency ratings, and work with the housing
and real estate industry to encourage point‐of‐lease scorecards on a voluntary
basis;

•

Offering $8,000 rebates for household solar panels, $1,000 rebates for solar hot
water, $500 rebates for rainwater tanks and greywater recycling, and rebates of up
to $500 to help landlords install energyefficient insulation in rental homes (ie,
the insulation rebate does not apply to most Australian homes);

•

Tackling climate change by example, including increasing current requirements for
new Commonwealth office buildings and leases to have a minimum five‐star
Australian Building Greenhouse Rating (or equivalent);

•

Driving efficiency gains and cut red tape in national commercial building standards
by harmonising the regulation of commercial building construction, refurbishment,
performance assessment and rating, including national rating tools for the
sustainable design and performance, and recognition of market leaders; and

•

Requiring disclosure of energy or environmental ratings for appropriate types of
large commercial buildings at point of sale and point of lease. Mandatory disclosure
will be phased in gradually, beginning with office buildings above a threshold of
5,000m2.

All of the above are worthy initiatives, as are other elements of the policy not listed here.
However, many of the initiatives are cautious and incremental relative to the scale of the
climate change mitigation effort recognised as necessary in the Interim Garnaut Report.
Moreover, much of the policy and the funding allocated to its implementation is directed
towards renewable energy rather than to energy efficiency. While the renewable energy
initiatives are welcome, the balance of funding may reflect an underestimate of the
capacity of energy efficiency to drive climate change mitigation efforts.
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4.9 ICANZ PROPOSAL FOR RETROFITTING CEILING INSULATION
ICANZ commissioned Deloitte Insight Economics to model the impacts of a $500 per
household government grant to drive the installation of ceiling insulation of 760,000
households (approximately 28 per cent of the currently uninsulated stock) in Australia
over three years36.
The total net cost of the policy was negative, at ‐$47 per tonne of greenhouse gas avoided.
Extending the period of analysis to 2050 to accommodate for the long lifetime of housing
stock lead to an estimated net cost to government of $11 per tonne of greenhouse gas
avoided.
The report found substantial benefits through reductions in investment in infrastructure to
meet peak power demand, with estimated total net present value (NPV) (at a discount rate
of 5 per cent) of savings being $85 million for the period 2008‐2030.
In term of macroeconomic impact, the policy proposal was also found to impact positively
in NPV terms (2008‐2030, 5 per cent discount rate) on GDP and total real consumption.
Over the 22‐year period to 2030, GDP increase was assessed as $384 million and total real
consumption increase as $465 million, while 9 million tonnes of greenhouse gas are
avoided.
4.10 STUDIES SHOW THAT ENERGY EFFICIENCY DOES PRODUCE SIGNIFICANT
ENERGY SAVINGS
There is tremendous variability in the way in which households use energy. Identical
houses may have very different bills simply because the occupants use their appliances
differently. Such variability can make it difficult to see any benefits in field studies. Where
longitudinal studies are used i.e. tracking the change in energy use in the one household
this variability is reduced. The following sections present data from a variety of Australian
studies which have overcome the methodological issues in accounting for household
variability.
4.10.1 GAS AND FUEL CORPORATION GAS DEMAND MANAGEMENT PROJECT IN
VICTORIA
The Gas and Fuel Corporation undertook a number of significant studies of residential
energy use in the 1980s and early 1990s. The Gas Demand Management Discussion Paper
No. 9 released in December 1991 analyses the saving in gas heating due to the installation
of ceiling insulation. This was a longitudinal survey of 300 houses households. It analysed
the winter energy consumption of these households before and after they had installed
ceiling installation. The project also surveyed these households to determine the type of
heating, the extent of use in terms of rooms heated and times of operation, and whether
the occupants had changed the way they heat their houses after the installation of
insulation.
Longitudinal studies give a much better indication of the impact of House Energy Ratings
because they demonstrate how building fabric improvement affects the energy
Deloitte Insight Economics (2007), An economic assessment of the benefits of retrofitting some of the remaining stock of uninsulated
homes in Australia: summary of ICANZ’s $500 subsidy proposal, June.
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consumption of the same cohort of houses rather than try to draw inferences on energy
savings by comparing different cohorts.
The study found that ceiling insulation did result in statistically significant energy savings
at the 95% confidence level in centrally heated homes. The observed average saving of
22% is virtually identical to the theoretical savings that might be calculated using heat flow
analysis, indicating that there was little if any rebound effect.
The study also found that in space heated homes a saving of 6% was observed, but that this
did not meet statistical confidence tests. This surprised the researchers who quote two
earlier studies from 1982 and 1989 which found a statistically significant saving of 8%.
Further, they were confounded by the lower percentage savings thinking that the
theoretical saving should approximate 25%. In fact theoretical savings would be closer to
12% in a space heated home because it there is proportionally less heat loss through the
ceiling of a space heated home than a centrally heated home. Furthermore the study failed
to take into account the energy use of the space heater pilot light and overestimated
heating energy. When this is properly accounted for the level of savings they actually
observed is around 10% i.e. close to the full theoretical value.
Because savings in space heating energy use appeared lower than expected the researchers
also asked a number of questions to determine whether people had changed the way they
used their heaters after the installation of insulation. Table 4 presents these results:
Table 4
Impact of ceiling insulation on occupant use of heaters
User
behaviour
affected
Hours of use
Heating
thermostat
Area heated

% of centrally heated homes

% of space heated homes

Increase
11
7

No change
45
60

Decrease
44
33

Increase
5
5

No change
60
50

Decrease
35
45

17

76

7

21

71

8

Table 4 demonstrates that after installing insulation the majority of the sample did not
change the way they use heating. For those households which did change most of them:
•

reduced their thermostat setting: the better heat distribution afforded by insulation
meant that the house could be heated to a lower temperature and still remain
comfortable,

•

reduced the hours of use: the ceiling insulation meant that the house did not cool
down as quickly and so maintained comfortable conditions without heating for
longer, and

•

around 1 in 5 households increased the area heated.

The first two factors listed should act to reduce energy use while the increase in area
heated will increase energy use. Taken together these changes to user behaviour suggest
that there is NO REBOUND EFFECT that can be associated with the installation of
insulation. This is in stark contrast to the evidence submitted by Williamson and quoted by
the Commission in its report.
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4.10.2 STUDY OF PUBLIC HOUSING IN TASMANIA
After earlier research projects into the energy use of public housing tenants failed to
establish statistically significant trends in energy use, Australian Housing Research Council
Project 106 by Melbourne University (Coldicutt et al, 1983)37 was carefully designed to
ensure that such effects could be observed. Earlier research used utility bills to estimate
heating, hot water and other energy uses. This proved problematic because all energy uses
are included in the consumption figures and consumption for individual appliances is
difficult to estimate with accuracy. In this project, a sample of around 140 houses was
fitted with meters which measured the energy use of individual appliances: off peak
heating, auxiliary heating, hot water, lighting, cooking and general power for a period of 21
months. Meters were read on the same day for each house at monthly intervals.
Householders were interviewed about the extent of their energy use and their
understanding of and attitudes toward energy use. The sample was selected to include only
a handful of house design types and only two types of off peak heaters were used. This
limited the variability of the sample in terms of heater type, area of house, design features
and construction materials. Further the use of public housing tenants reduced the socio‐
demographic variability of the sample.
This study found that houses with wall and ceiling insulation used 12% less energy than
houses with ceiling insulation only. This is close to the full theoretical value which again
indicates that there is little rebound effect. Furthermore, respondents who considered that
their living rooms received ‘plenty of light’ had a much higher proportion of north glass
than the rest of the sample and used 14% less heating energy than other houses. This
indicates that the north glazing when unshaded i.e. it ‘provided plenty of light’ led to
significant heating energy savings.
4.10.3 EVALUATION OF THE HOME ENERGY ADVISORY SERVICE IN VICTORIA
The Home Energy Advisory Service was established in Victoria to provide energy saving
advice and retrofitting for Commonwealth Health Card holders. To ensure the program
was effective the energy use before and after receiving the service was analysed for 3000
clients i.e. a longitudinal study. Having a large sample allowed the researchers to ensure
that the comparison of energy use eliminated other extraneous variables while still
providing samples of sufficient size to ensure statistical significance.
The phase 2 report (DITR, 1985)38 showed that households that received ceiling insulation
had 9.2% lower gas usage and 7.6% lower electricity usage indicating that supplementary
heating using fans heaters etc. was also reduced. As described above, the full theoretical
saving for a space heated home will be in the order of 12%, so again close to the full
theoretical savings have been obtained with little or no rebound effect. This is a
particularly important finding for if any sample is likely to be under‐heating ‐ and would
therefore show potential for rebound ‐ it would be those with lower incomes such as the
clients of this service. It is evidence again that the rebound effect is not as large as many
have claimed it to be.

37
38

Department of Industry Technology and Resources, 1985, Executive Summary: Phase 2 HEAS Energy Savings Report.
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4.10.4 IMPACT OF RETROFIT WALL INSULATION IN THE ACT
The ACT Government offers a rebate to those who install Cavity Wall Insulation. This
product is a loose fill insulation which can be blown into existing walls. The ACT
government engaged consultants to examine the impacts of the retrofit wall insulation on
the energy use of a sample of households (Beckman, 2003)39. Over the 72 houses in the
sample the total energy saving including gas and electricity was 15%. While this is less
than the ACT Greenhouse Plan forecast, it is in line with the theoretical savings that simple
heat flow calculations would indicate. This aggregate saving was observed despite the fact
that some households had installed new appliances, a small proportion of the sample
admitting they had turned up their heater thermostat, and the fact that 1/3 of the houses
performed other alterations to the house over the period.
4.10.5 GAS DEMAND FIGURES SUGGEST VICTORIA’S INSULATION REGULATIONS
REDUCED GROWTH IN GAS CONSUMPTION
Figure 840 shows average domestic gas consumption per gas‐connected household in
Victoria from 1980 to 2001. Over this period the penetration rate of gas central heating
increased substantially from 15.6% in 1983 to 37% in 1999, with the penetration rate in
new housing at 66.5%. Survey results from the Gas & Fuel Corporation (G&FC) show that
central heaters typically use twice the energy of space heaters. Despite this substantial
growth in the use of central heating the average gas consumption after 1991 shows far
lower annual growth. While there may be many other factors involved, communication
with researchers at the G&FC suggested that they believed that the insulation regulations
played a role in this trend. This demonstrates that in addition to any ‘natural’ improvement
to energy efficiency the impact of government intervention over this time is also
significant.
Figure 8
Domestic Gas Consumption
Average gas consumption
per connected household in Victoria
65
Insulation
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GJ average consumption
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39 Beckmann & Associates, 2003, ACT Cavity Wall Insulation Subsidy Program: Householder & Energy Use Survey, Report to
Environment ACT
40

Pers .comm. A Pears, based on Gas and Fuel Corporation published statistics
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4.11 DELAYS IN IMPLEMENTING ENERGY EFFICIENCY HAVE MAJOR IMPACTS
Dr. Graeme Pearman made a presentation to the Garnaut Review forums41. In this he
shows the ‘Wedges’ approach to climate energy futures and climate change based on an
approach developed by Princeton University. It demonstrates just how important energy
efficiency is to emission mitigation (Figure 9):
Figure 9
The Wedges Approach

The Centre for International Economics (CIE) has estimated that 30‐35% of building sector
greenhouse gas emissions can be reduced using technology available today with positive
financial returns.42 The CIE used conservative modelling approach, which discounted
economic gains from building sector greenhouse gas emissions abatement, to calculate the
costs of a 60 per cent reduction of emissions in Australia by 2050. They concluded that
building sector energy efficiency reduced the cost for everybody by approximately 14 per
cent, with an overall improvement in GDP of $38 billion per annum by 20250.

Pearman, G (2007), The Global Science of Climate Change: Beyond IPCC and Stern, Presentation to Garnaut Review Forum 3: “Climate
Change: what is the science telling us? Is there a need for new emissions scenarios?” Melbourne, 14 November

41

Centre for International Economics (2007), Capitalising on the building sector’s potential to lessen the costs of a broad based GHG
emissions cut, prepared for ASBEC climate Change Task Group, September (http://www.asbec.asn.au/files/Building‐sector‐
potential_Sept13.pdf)
42
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ICANZ43 undertook indicative analyses of this approach to determine the impact of a delay
in implementing energy efficiency options. Figure 10 shows that a 10‐year delay in
implementing energy efficiency would require a 30 per cent increase in clean energy
projects in order to achieve a 60 per cent reduction by 2050. The reality recognised by the
Review, i.e. that a 60 per cent reduction by 2050 would lead to an unacceptable risk of
dangerous climate change, means that the priority for advancing cost‐effective energy
efficiency measures is enhanced:
Figure 10
Impact of delays in implementing efficiency measures
Efficiency reduces the need for energy insulating us from price increases. It buys
time to plan for clean energy and develop more cost effective technologies.
Even under this scenario net emissions do not fall till 2020 – maybe too late?

A delay in implementing efficiency of 10 years means we have to find a massive
30% more clean energy projects by 2050

While this is only indicative it does show that there is no time for delay. Implementation of
energy efficiency measures is key to achieving emission reduction targets.

Unpublished from presentation “Upgrading building performance: A key climate change strategy”, presented by D. D’Arcy to the
Business Council for Sustainable Energy, March 2007

43
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4.12 BETTER END USE ENERGY DATA IS NEEDED
Because of the longevity of buildings (around 70years on average for houses and 40 years
for commercial), new buildings account for about two per cent of the building stock each.
While the greenhouse gas emissions intensity of Australia’s new buildings lags behind the
performance of other developed countries, the existing stock of buildings have much
poorer operating performance. To properly evaluate the practical potential to mitigate the
greenhouse gas emissions associated with buildings it is essential to have good data on the
thermal performance of the buildings and the energy‐consuming activities occurring
within them. Unfortunately, data on these matters are very poor in Australia – a matter
which is often not widely appreciated when significant policy decisions are made on
assumed “facts”. Figure 11 compares two bottom up estimates of energy use by activity in
the Australian commercial sector for 1999/2000. It can readily be seen that the results are
very different.
Figure 11
Australian commercial sector greenhouse gas emissions by activity, 1999
(Wilkenfeld and ES, 2002)44, total 46.4 Mt per annum and EMET (1999)45 for 2000
converted from energy to emissions by Pears46, total 46.7 Mt pa.

Energy cost curves most commonly reveal that energy efficiency measures with
concomitant greenhouse gas abatement are the cheapest means of satisfying the end uses
supplied by energy services. However, while government supplies some comprehensive
information services to assist with securing energy supply there is no significant
44

George Wilkenfeld & Associates and Energy Strategies (2002) Australia’s National Greenhouse Gas Inventory
1990, 1995 and 1999 End Use Allocation of Emissions Report to Australian Greenhouse Office (available at
www.greenhouse.gov.au)
EMET Consultants and Solarch Group (1999), Baseline Study of Greenhouse Gas Emissions from the Commercial Buildings Sector with
Projections to year 2010, Australian Greenhouse Office, Canberra. May

45

46

Pears, A. 2006, Energy efficiency improvement in the commercial sector, Unpublished Draft.
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equivalent for energy efficiency. For example, the Australian Government spends over $60
million per annum on Geoscience Australia providing information to miners and oil and
gas explorers – yet no equivalent services are provided to help energy efficiency providers
to identify optimal targets for ‘mining’. Similarly, the National Electricity Market
Management Company (NEMMCO) provides a ‘Statement of Opportunities’ for those
considering investment in energy supply infrastructure. A comprehensive equivalent for
demand side investment is needed.
4.13 ABS DATA SHOWS EVIDENCE OF MARKET FAILURE
The Australian Bureau of Statistics has been running surveys on Environmental Issues:
People’s Views and Practices since 1986. Four of these surveys (1994, 1999, 2002, 2005)
have asked questions on housing insulation and energy use within houses. The surveys are
based upon reportage from household occupants, rather than inspection and/or auditing
by trained personnel. Tables 5 and 6 provide information on household insulation from
the surveys.47
Table 5 shows that over the years, between 15 and 20 per cent of interviewees did not
know whether they had insulation: some house occupants never look in their roof spaces
and some roof spaces and most wall spaces are not easy to investigate. Between June 1994
and March 2005 the number of Australian households reported to have insulation
increased from 52 per cent to 61 per cent. Despite the uncertainty of the reporting
methods it is clear that a significant proportion of Australian households are completely
uninsulated.
Table 6 provides data on those households reported to have insulation. Unsurprisingly,
throughout the reporting period 96‐97 per cent of households with insulation had
roof/ceiling insulation. Over the 10‐year period the proportion of insulated houses with
wall insulation increased slowly but steadily from around 25 per cent to 32 per cent, as
would be expected with modern insulation practices for new homes and some retrofitting
of old homes. There may be some under‐reporting of wall insulation due to occupants not
knowing what is in their walls, but without detailed surveying based upon physical
inspections this remains unknown. Floor insulation is very rare and is found in one per
cent of houses or less, although the percentage of houses with timber floors and sub‐floor
air spaces is declining as slab floor construction increases. Within the significant
uncertainty of many of these numbers it is clear that the overwhelming majority of
Australian have no insulation outside the roof ceiling.
The ABS series has also been tracking information on installed household energy‐
consuming equipment. Figure 12 compares shows that the rate of increase in household
air‐conditioners dwarfs the rate of increase in insulation, with consequent negative
impacts on household energy efficiency, greenhouse gas emission and peak power
demand. In Queensland, which contains some of the hottest climates in Australia, the
picture is even more striking. There are now more houses in Queensland with air
conditioning than with insulation.

47
Australian Bureau of Statistics (2005), Environmental Issues: People’s View and Practices, March 2005. Cat. No.
4602.0

(www.ausstats.abs.gov.au/Ausstats/subscriber.nsf/0/4B2EFD806DDA33CBCA2570C700729463/$File/46020_mar%202005.pdf)
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Table 5
Household Insulation by State/Territory

Table 6
Houses with Insulation: Where Insulation Installed
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Figure 12
Comparison between number of households with insulation and number of
households with airconditioning in Australia
Households with Insulation vs Air Conditioning - National
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Source: ABS Environmental Issues March 2005

Figure 13
Comparison between number of households with insulation and number of
households with airconditioning in Queensland
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5 APPENDIX A: EXTRACTS FROM GILMORE GROUP FINDINGS
PRESENTED TO THE PRODUCTIVITY COMMISSION INQUIRY
INTO ENERGY EFFICIENCY
ICANZ, the Australian Glass and Glazing Association and the Business Council for
Sustainable Energy commissioned a group of experts (the Gilmore Group) in energy
efficiency and economics to evaluate the Productivity Commission’s issues paper and draft
final report. The findings of this expert group identify a number of important issues which
ICANZ believes are of vital importance in estimating the benefits of energy efficiency
measures.
FINDINGS FROM GILMORE GROUP WORKSHOP IN RESPONSE TO THE
PRODUCTIVITY COMMISSIONS ISSUES PAPER
THE ECONOMIC VALUE OF ENERGY EFFICIENT BUILDINGS IS SIGNIFICANTLY
UNDERESTIMATED
The value of saving energy in buildings is traditionally modelled by discounting the value
of consumer energy savings over the life of a building to a Present Value and comparing
this to the expenditure required to achieve these energy savings. The workshop found that
this perspective does not adequately account for all the benefits of energy saving and that
energy savings are often significantly underestimated as heating and cooling energy
demand is not assumed to grow.
FINDING 1 : GROWTH IN DEMAND FOR HEATING AND COOLING IS NOT MODELLED
There are many measurable trends which will lead to an increase in household energy use
for heating and cooling over time and consequently and increase in energy savings due to
efficiency standards such as Increasing market penetration of air conditioners and central
heating, growth in house size, and increased home occupancy due to the aging and The
trend to telecommuting/working from home.
Some of these trends have already been evaluated by some parts of government but this
has not been accounted for by regulatory impact statements, e.g. the stock of air
conditioners is predicted to grow by 60% in the next ten years.48
Assuming modest rates of increase in energy use for heating and cooling of between 1%
and 3% would increase the amount of energy saved over 40 years by between 23% and
94% respectively.
FINDING 2 : POTENTIAL FOR ECONOMIC GROWTH SHOULD BE MODELLED
Economic modelling for the Victorian 5 star regulations49 and the National Framework for
Energy Efficiency has shown that well designed energy efficiency measures lead to

48 Australia’s Standby Power Strategy 2002-2012, AN INITIATIVE OF THE MINISTERIALCOUNCIL ON ENERGY

FORMING PART OF THE NATIONAL GREENHOUSE STRATEGY, June 2004
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economic growth. In Victoria a 4 star stringency level has a superior Net Present Value to 5
star on the basis of costs and benefits to consumers, yet produces $300 million less
economic growth. The potential for economic growth was not accounted for in the
development of national house efficiency regulations for the BCA.
FINDING 3 : IMPACTS OF IMPROVED BUILDING FABRIC EFFICIENCY ON PEAK UTILITY
LOADS IS NOT MODELLED
More efficient building fabric provides more comfortable internal temperatures and
therefore lower peak loads. Indicative calculations for Victoria show that the annual value
of deferred plant construction from the 5 star regulations is similar in size to the total
value of energy savings to consumers. In climates with lower total space conditioning
demand it is likely to be of much greater value than the current energy savings to
consumers. Furthermore, work by MMA for the NFEE50 suggests that operating,
maintenance and fuel costs savings from improved energy efficiency are worth 4 to 5 times
the capital cost savings from deferred generation and transmission. Further benefits such
as reduced appliance cost, greater ease of implementation of load control, reduction in the
cost of energy and protecting economic capacity from power interruptions have also not
been evaluated.
FINDING 4 : COSTS OF ENERGY EFFICIENCY ARE OFTEN OVERESTIMATED
Costs of building improvements are often taken from standard industry references yet it is
well known that far more competitive pricing is available in the market, particularly for
volume builders. Economies of scale created by increased demand for energy efficient
products will lower prices but this is rarely accounted for. Experience with performance
rating shows that skilled of rating tools use can assist builders to substantially lower
compliance costs. Henley Properties reports that the cost of achieving 5 stars in Victoria is
less than half the cost predicted by the government’s cost benefit study. More efficient
buildings can reduce the capacity of heating and cooling plant leading to cost savings but
these savings are rarely accounted for. Overestimation of the cost of energy efficiency will
lead to suboptimal policy outcomes.

The Allen Consulting Group, Cost Benefit Analysis of New Housing Energy Performance Regulations, prepared for
SEAV, March 2002
49

50 McLennan Magasanik and Associates 2004, National Energy Efficiency Target, Report to the Sustainable Energy
Authority of Victoria, http://www.seav.vic.gov.au/energy_efficiency/NFEE/index.asp. This study calculates the
benefits of achieving a range of energy savings targets
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MORE RESOURCES ARE NEEDED TO PROVIDE INDUSTRY CAPACITY AND
INCENTIVE FOR ENERGY EFFICIENT BUILDINGS
FINDING 5 : INADEQUATE BUILDING INDUSTRY SKILLS AND TRAINING AND PRODUCT
CERTIFICATION LIMIT THE ABILITY TO ACHIEVE POLICY OUTCOMES
While both graduate and professional development training courses for builders and
designers include information about the principles of energy efficiency few if any provide
quantitative advice based on understanding of house energy rating techniques.
Trade education also provides little information on correct installation procedures for
energy efficient products. Incorrectly installed product will significantly limit the energy
savings achieved.
There is inadequate information available to designers, builders and suppliers on the
performance of energy efficient products. Regulations and standards need to set effective
and verifiable product performance targets which are rigorously enforced. Demand for
product performance evaluation has been so low that CSIRO recently redeployed staff
away from their product testing facilities.
FINDING 6 : BETTER DATA COLLECTION IS REQUIRED TO ENSURE ACCURATE
EVALUATION OF POLICY
There is virtually no recent, national and comprehensive data on how Australians heat and
cool their homes. The last national survey of hours of use of domestic heating and cooling
equipment was released by the ABS in 198851. The Victorian 5 star cost benefit evaluation
was based on this information, yet it is clear that Victorians use their heating and cooling
far more than they did almost 20 years ago. Further there is little data on extent of houses
heated and cooled, thermostat settings, ventilation strategies used to avoid artificial
cooling, sales weighted energy efficiency of appliances and comfort preferences. Good
policy is based on sound data. More resources must be allocated to the collection of this
information.
FINDING 7 : BETTER VALIDATION OF RATING TOOLS IS REQUIRED
While the validation of existing rating tools has met international standards several
sections of industry believe that their products are not adequately modelled. This leads to
delays through disputes with industry and weakens industry’s confidence regarding the
effectiveness of policy. This distracts industry from the task of modifying their practices to
achieve compliance leading to suboptimal outcomes.
While logic dictates that better fabric will result in lower energy use the exact amount of
savings will be influenced by appliance selection and user behaviour. There has been no
study in Australia on impact of improved fabric star rating on energy use. Such study
would identify key elements leading to effective delivery of outcomes and give confidence
to industry that their efforts to achieve compliance will achieve results.
51 ABS 8218.0, 1988, National Energy: Survey Weekly Reticulated Energy and Appliance Usage

Patterns by Season Households, Australia 1985-86, October 1988.
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Given the many billions of dollars spent on new housing each year and the important role
of these rating tools the expenditure on validation is patently inadequate.
FINDING 8 : LACK OF COORDINATION LEADS TO INDUSTRY CONFUSION
The effort to develop a nationwide approach to house energy efficiency has been slow and
unresponsive to industry concerns. The ability of ratings to adequately account for
ventilation strategies has been a concern of industry for over 6 years and is only now being
addressed. As a result there is inadequate correlation between Deemed to Satisfy
provisions and performance targets and many state jurisdictions and local governments
have taken matters into their own hands. The result is a plethora of different sustainability
requirements at both state and local government level. The president of the HIA has been
strident in his criticism of these outcomes and the confusion this has created.52 This
concern is not unreasonable and highlights the need for better coordination, consistency
and simplification of building energy efficiency and sustainability requirements.
FINDING 9 : INCENTIVE AND FINANCE OPTIONS HAVE NOT BEEN ADEQUATELY
EXPLORED AND CAN GREATLY ASSIST INDUSTRY TO ACHIEVE POLICY OBJECTIVES
Incentives are needed to achieve higher levels of energy efficiency commensurate with the
overall economic welfare benefits to society. There are a number of options, for example:

52

•

The amount of the 1st home buyers grant could be tied to the sustainability of the
home,

•

Infrastructure costs could be scaled to reflect the lower impacts of sustainable
development,

•

The current rebate schemes for solar hot water, phot voltaic systems and water
tanks could be consolidated into one grant and broadened to include further aspects
of sustainability such as building fabric and appliance efficiency, and

•

Mandating uptake of cost effective levels of energy efficiency, for example through a
'white certificate' requirement on energy retailers, could ensure improved energy
efficiency outcomes are achieved across the economy in an efficient manner. This
would contribute to the development of an energy services industry, which is a vital
component to deliver on the required new 'energy efficiency' culture.

Peter Griggs, National President HIA, Housing Magazine, April 2004, page 6
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EXTRACT FROM GILMORE GROUP SUBMISSION TO THE PC ON ITS DRAFT
REPORT

EXISTENCE OF MARKET FAILURE
THE COMMISSION’S EVALUATION OF THE EXTENT OF MARKET FAILURE
The Commission believe firms and households generally implement energy efficiency
improvements that are cost effective for them — ‘most do not deliberately waste energy’.
Hence the benefits of energy efficiency improvements may be overstated and the costs of
adoption underestimated. The real energy efficiency gap is therefore believed to be much
smaller than it appears.
The Commission conclude the most important barriers to improving energy efficiency
appear to be:
•

a failure in the provision of information; and

•

the different incentives facing those who take decisions about installing energy‐
efficient products (heaters, air conditioners, etc) and those who might benefit from
using them.

The Commission believe problems are most pronounced in the
residential/consumer/small business sectors. Information problems are less pronounced
for commercial and industrial firms, particularly firms with large energy bills because
managing this cost will be key to them maintaining their profitability.
The Commission asserts that the case studies intended to show the cost effectiveness of
energy efficiency do not point toward general market failure or give an indication of the
general magnitude of energy savings available. It believes that audit results are likely to
overstate the gains available for a sector as a whole, because the case study sample is likely
to have greater opportunities for energy efficiency than the sectoral population, and
because heterogeneity of energy consumption within a sector means that savings may be
incorrectly applied. Further, the very fact that such case studies may show significant
savings appears to indicate evidence that market forces are working. The PC believes that
it is likely that such firms would have undertaken this work without intervention and those
who have not undertaken such work have not done this because it is not economic for
them to do so.
The PC does not see the evidence presented regarding the failure of firms and
individuals to adopt energy efficiency measures as a convincing indicator of market
failure. If such measures are not adopted the PC argues it is because either the measure is
not cost effective for the individual or firm, or because there are other uses for the
resources needed to implement the measures which offer greater value or economic return
e.g. home buyers may prefer to install granite bench tops rather than double glazing and
the government has no business interfering in this choice. In other words: ‘Energy
efficiency opportunities are sometimes overlooked, but so too are other income or cost‐
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saving measures. There is nothing intrinsically different about energy in this regard, nor
does failure to take up such opportunities necessarily warrant policy intervention.’
Cost reflective energy pricing is supported by the Commission as the most effective
(‘first’ best) means to encourage appropriate investments in energy efficiency over
the longer term. While the Commission acknowledges that some regulatory responses to
market failure are appropriate it favours light‐handed responses and information
provision wherever possible, rather than overly prescriptive and intrusive approaches. It
argues that Mandatory measures override consumer and producer sovereignty, and are
inconsistent with the proposition that the energy efficiency improvements they promote
are privately cost effective.
CRITIQUE OF THE COMMISSION’S EVALUATION OF MARKET FAILURE

RELIANCE ON THE USE OF COST REFLECTIVE PRICING TO ADDRESS MARKET FAILURE.
The workshop agreed with the PC and a variety of submissions from the energy industry
that current energy prices are not cost reflective. Further it is acknowledged that more cost
reflective pricing would assist in sending better signals to the market and increase the
financial return of implementing energy efficiency measures. There are a number of
problems associated with relying on price signals alone to deliver energy efficiency
gains without more heavy handed government intervention:
•

Excess supply may have led to prices below long run costs, inappropriate price
expectations, less than optimal investment in energy efficiency, and an institutional
and cultural bias against energy efficiency. Cost reflective pricing alone may not be
sufficient to remove these market barriers.

•

Governments have a long history of enforcing low energy prices in order to achieve
a variety of economic objectives e.g. to maintain the competitive position of
Australian business; social objectives e.g. to ensure public essential services are
affordable even for low income households, and political objectives: governments
often believe that policies which increase prices to voters reduce their ability to be
elected. Governments across Australia have shown little inclination to reverse these
policies so the ‘first best’ strategy of cost reflective pricing may simply not be
available. By failing to take into account the political milieu in which energy
efficiency policy is implemented the PC has not provided government with
comprehensive advice on which to base policy decisions.

•

The PC has dismissed a number of overseas experiences with energy efficiency
because Australia’s energy prices are significantly lower. The energy efficiency
measures evaluated will therefore be less cost effective in Australia. Yet many OECD
countries with similar climates to Australia have far more heavy handed energy
efficiency regulations. This begs the question: “If in an environment with higher
energy prices overseas regulatory intervention is still needed, why would higher
energy prices in Australia remove the need for similar intervention in Australia?”
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•

As the Draft Report points out, energy costs are generally a low proportion of
business costs and household expenditure. As a consequence even substantial price
rises may fail to generate a significant enough shock to overcome market barriers.

•

Research into the impacts of energy price and the rate of innovation in energy
efficiency improvements in some products by Newell et al (1999)53 shows that
innovation did not correlate strongly with energy price but that innovation was
substantially increased after labelling was introduced.
EMPHASIS ON CONSUMER SOVEREIGNTY

The Commission seem to believe that producers have a right to sell highly inefficient
appliances or buildings to consumers. The Commission seems to believe that improvement
in energy efficiency generally comes at the expense of other attributes that may be valued
by consumers. In reality, this is rarely the case. Indeed many energy efficient products offer
improvement across a range of attributes (eg less noise, lower maintenance, etc). Where it
is the case, competitive pressures usually address the issue: for example, the cost of double
glazing is declining (driven by the strengthening of regulations) so home buyers face less
conflict between large windows and energy efficiency. There are very few scenarios where
the use of inefficient products would lead to net benefit unless the product is hardly used,
and this would be a small minority of cases. Despite acknowledging the failures in energy
efficiency relating to poor information disclosure, adverse selection, moral hazard, split
incentives and bounded rationality, it is argued by the Commission that governments
should not take action because we are denying consumers rights. This offers little
protection from moral hazard and even exploitation and could easily damage consumer
rights far more than the protection of sovereignty. Further it is founded on the false
assumption that a more efficient product is always more expensive. This is not the case:
•

In the case of Minimum Energy Performance Standards for appliances, more
efficient appliances offer the same level of service at lower energy use, but generally
cost no more. The Commission offers no evidence that consumers have had to forgo
product features as a result of MEPS.

•

In the case of buildings, MEPS are likely to improve services, given more natural
light from north facing windows and better occupant comfort. Further, Sustainable
Energy Authority of Victoria analysis of its 5 star housing regulations showed that
most consumers are better off in cash flow terms even in the first year because
increases to mortgage payments are more than compensated for by reductions in
energy bills.

The narrowness of the terms of reference logically leads to this emphasis on sovereignty.
For example, if an individual determines that there is greater benefit to them in installing
granite bench tops rather than double glazing – even if the double glazing is cost effective ‐
because private benefit is achieved there is no basis for intervention.
However, there may still be a case for intervention based on net social benefit. Although
some of the individuals may be worse off due to the possible need to forego expenditure on
53 Newell RG et al, “The induced innovation hypothesis and energy saving technological change”, Quarterly Journal of Economics, August
1999, v114 i3 p941(3), MIT Press Journals
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granite bench tops, many more are better off as the result of intervention, such that there is
a net social benefit overall. Further, from the point of view of responding to the greenhouse
effect, the private benefit is at odds with the social benefit and would be far better served
by the installation of the double glazing. It is precisely because of the misalignment
between private and social benefits that intervention in this case is warranted. This
potential clash of social and private benefit goes to the heart of the failure of the
market to more readily adopt energy efficiency and the rationale for intervention
but the PC’s ToR does not allow it to evaluate policy options from this perspective.
This restriction seems particularly strange because in other fields of policy development
the Government regularly restricts the sovereignty of some consumers in the interests of
achieving a social benefit, for example, seat belts, restrictions on smoking and fire
regulations.
RECOGNITION OF EXTERNAL TO THE FIRM ORGANISATIONAL FAILURES
The Commission completely ignores ‘market failures’ that have led to a lack of
institution and market development. In this context, the recent economic literature on
the importance of appropriate institutions and rules for well functioning markets applies,
as well as an understanding of the implications of ‘path dependence’.54
In the context of the building industry this path dependence is shown in the lack of
institutional development to support energy efficient building design which has
been in part responsible for the low take up of energy efficient solutions. The low
price of energy and the lack of government emphasis on energy efficient building until
recent times have meant that developing skills and provision of information in this field
has not been seen as important in the building industry. Consequently undergraduate
design courses and professional development courses for the building industry are only
now starting to catch up with the needs of optimising economic welfare. The quality and
reliability of product information provided to industry on energy efficient products has
also only just begun to reach the standard needed with the development of schemes like
the Window Energy Rating Scheme and new Australian Standards for the labelling of
insulation products. If the importance of energy efficiency been understood 20 years ago as
it is today the institutional and cultural frameworks of the building industry would have
been developed with a greater emphasis on energy efficiency with the result that the
building industry would find it much easier to adapt to the new regulations. Intervention
by government is needed to break the inertia of the status quo created by path
dependence. While one may argue that the development of these institutions will happen
over time the cost of delay to both individuals and community is very large, especially
because buildings have such long lives. Furthermore, in the absence of regulation, there
may be a number of other policies needed to ensure this institutional development does
happen.
The significance of path dependence can also be seen in the supply‐side focus of the energy
sector. This means it has not been inclined to focus on consumer efficiency. As originally
envisaged by Edison, electricity was to be an element in an ‘energy services’ industry that
54 See for example P. A. David, Path dependence, its critics and the quest for ‘historical economics’, in P.Garrouste and S.Ioannides 2001,
Evolution and Path Dependence in Economic Ideas: Past and Present, Elgar Publishing (available at http://www‐
econ.stanford.edu/faculty/workp/swp00011.pdf).
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would deliver light and other useful services: if this structure had been established
demand side efficiency would have had a far higher significance today as energy service
providers tried to minimise their overall costs of service delivery instead of focusing on
reducing energy price per unit and encouraging energy growth to capture economies of
scale.
Government intervention can assist market transformation to change the dynamics
of a market, allowing cost effective solutions to gain scale, overcome barriers and
gain familiarity and acceptance. There is large scope to transform markets for energy
services and provide substantial benefits for owners of existing buildings, as evidenced by
success in markets overseas. Market transformation can help to overcome the path
dependent inertia preventing uptake of clearly cost effective energy efficiency
technologies. By failing to adequately recognise path dependence the PC draft report
struggles to come to terms with why so many have overlooked available cost effective
solutions for so long.
RECOGNITION OF INTERNAL TO THE FIRM ORGANISATIONAL FAILURES
The Commission argue that internal organisational failures are not a concern for
policy, and that the best way to deal with these problems is to encourage
competition. Yet governments regularly work to improve business decision making
as part of industry extension services. The rationale is the spillover benefits that
prevent optimal uptake of systems and business practice innovation by firms. In this
context, governments do have a role to identify profitable energy efficiency investments
that have broad application, and facilitate their uptake by firms. As noted by Sorrell:
The target of the intervention can be both energy service markets and internal organisational decision‐making.
This rationale for the latter is that, as a consequence of bounded rationality and organisational failure,
governments can help individuals and organisations help themselves. For example, minimum efficiency
standards on certain types of motors may benefit both the purchasing organisation and society as a whole.
Whether the intervention improves net social welfare depends upon the consequences of the barrier and the
cost of the intervention and would need to be assessed in each case… There will not be a single best policy
solution for a particular problem. Instead, multiple approaches are likely to be required, addressing the specific
features of individual situations.55

In part the policy prescription is information provision, but it can also be actively targeted
as part of industry extension services. The Energy Efficiency Best Practice program
provided a good example of targeted support to encourage cost effective uptake of energy
efficiency, yet this program has since been disbanded by the federal government.
Organisational failures may mean the operations manager never sees the energy bill and is
therefore not aware of the importance of the energy cost. This may be as distorting as non
cost reflective energy pricing not sending a market signal to users of domestic air
conditioners. Yet the PC seems to consider the latter a basis for government intervention
but not the former. This is important because the nature of the market failure recognised
can impact substantially on the development of suitable policy approaches.
It was disappointing that the PC did not provide advice to government on how it
should deal with a situation where helping an individual to do something from
which they benefit (and which is costeffective on a ‘rational basis’) also helps
55 S.Sorrell, J.Schleich, S.Scott, E. O'Malley, F.Trace, U.Boede, K.Ostertag, P. Radgen, 2000, Barriers to Energy Efficiency in Public and
Private Organisations, SPRU Environment and Energy, www.sussex.ac.uk/Units/spru/environment/research/barriers.html, pxxvii.
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society. This is a real ‘policy hole’ into which many energy efficiency measures fall. If it
were definitely not cost‐effective for the individual but was beneficial (and sufficiently
important) for society, governments would use strong measures such as regulation or
incentives. And where individuals find a measure attractive for themselves they are likely
to do it. But where a measure is minor or only cost‐effective over a long period, it may still
be in their private interests but they may not undertake this measure. This creates a cost to
society and it would be useful for PC to provide some guidance as to what criteria might be
used to guide government action – rather than just dismissing it as ‘normal’ market
behaviour. For example, would government act if the community benefit were
substantially greater than the private benefit?
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DISCOUNT RATES
The Commission argues that individual’s implicit discount rate is more like 30%, rather
than the sub 10% values traditionally used for this type of analysis.
•

The federal government's own procedures state that the 'implied discount rate' used by
consumers is not appropriate for this sort of analysis. (see below)

•

Energy saving can be viewed as less risky than the core business of many firms.
Profitability of a business fluctuates with economic cycles while energy savings
continue independent of this cycle. Lower discount rates are therefore appropriate.

•

Because the NFEE measures use short payback period criteria most measures would be
justified at substantially higher discount rates. Economic modelling would still show
positive impacts on GDP even at 30% discount rates.
INVESTMENT ANALYSIS & DISCOUNT RATES

It is sensible to give more attention to big decisions than to small decisions. For example, if
there is an opportunity to invest $200,000 and earn $50,000/year for the next 10 years, it
would be sensible to investigate that opportunity more seriously than an opportunity to
invest $200 and earn $50/year ($1/week) for the next 10 years. Much more analytical
effort would be justified if the opportunity is to invest $200 million to earn $50 million per
year. What kind of investment is an investment in energy efficiency?
From the perspective of the individual household or business, energy efficiency requires a
multitude of small decisions ‐ about insulation, glazing, shading of windows and walls,
lighting, appliance efficiency, etc. It is not surprising that these decisions don’t attract much
analytical attention. Implicitly, very high rates of discount are applied. The investment has
to be abnormally attractive in order to be implemented. This does not mean that high
discount rates have actually been applied; it just means that the decision has been made
with minimum information and given minimum thought.
The following table provides some evidence on that point. It reports estimates of the
implied discount rate for alternative equipment, taken from a recent OECD review. It
suggests that implied discount rates are higher for equipment that uses less energy or are
less obvious users of energy (refrigerators), and lower for appliances that use more energy
(motor vehicles). The Commission seems to interpret this as evidence that consumers’ time
preferences change from one appliance to another. Why that should be is not clear. The
obvious interpretation is that the decision‐making effort increases with the size of the
purchase and the extent to which energy use is an obvious issue, and better decisions are
made as a consequence. Better decisions present as reductions in the implied discount rate.
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Source

Appliances

Estimate

Train (1985)

Refrigerators

40%‐
>100%

Meier and Whittier (1983)

Refrigerators

58%

Gately (1980)

Refrigerators

> 45%

Dubin and McFadden (1984)

Space Heating and Water Heating

20%‐30%

Hausman (1979)

Air Conditioners

25%

Ruderman et al (1987)

Heating & Cooling Equipment and
Residential Appliances

> 20%

Verboven (1999)

Motor Vehicles

5%‐13%

TABLE 1 ESTIMATES OF IMPLIED DISCOUNT RATES FOR VARIOUS CONSUMER DURABLES 56

We emphasise that the table provides no evidence that actual rates of discount are high. It
simply says that, if the decision was taken in a fully informed and rational manner, the only
way to explain the outcomes is to assume that a high discount rate has been applied. If the
decision is not taken in a fully informed and rational manner, the high discount rate is
simply a proxy for:
o lack of information;
o lack of confidence in the information;
o lack of expertise in interpreting the information and making the required
calculations;
o lack of time or interest in interpreting the information and making the required
calculations.
An energy efficiency regulator approaches these same investment decisions from a quite
different perspective. The multitude of small individual decisions across the country – each
costing hundreds, thousands or tens of thousands of dollars – present to the regulator as
investments that cost hundreds of millions of dollars. It is appropriate that the regulator
adopt a much more rigorous approach than the individual. This includes consideration
of a range of options, detailed costing of options, intensive energy modelling, consideration
of the avoidable costs of energy, and adoption of best‐practice investment criteria.
Regarding the latter, the Department of Finance (Handbook of CostBenefit Analysis, 1991)
recommends application of the Capital Asset Pricing Model (CAPM).
WHY THE CAPM DISCOUNT RATE FOR ENERGY EFFICIENCY IS UNDER 10%
SOURCE: OECD (2002) DECISIONMAKING AND ENVIRONMENTAL POLICY DESIGN FOR CONSUMER
DURABLES, PAGE 12
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The Department’s handbook says that, in the absence of project‐specific benchmarks, the
CAPM framework suggests a discount rate of 10‐11%. This number seems to have been
obtained by adding the average market risk premium on equity investments (6%) to an
estimate of the risk‐free rate (5%) – see chapter 5 of the handbook. The handbook goes on
to recommend a rate of 8%, taking the view that activities of the general government
sector are characterised by less than average market risk.
However the Department still seems to have erred on the high side. The account given in
the handbook ignores the fact that listed companies are partly financed by equity and
partly financed by debt, and that the debt component has a much lower return than the
equity component. (The average debt component is about 50% but can be higher for
companies that are less exposed to market risk. Eg, basic food industries may be less
exposed to market risk than tourism or housing industries.) The cost of capital is a
weighted average of the costs of debt and equity. It is lower for investments that are less
exposed to market risk because such investments typically have a larger component of
debt and a smaller premium on the remaining component of equity.
To put this another way, estimates of the average market risk premium would be much
lower – at around 3% ‐ if listed companies were entirely financed by equity and no part of
the income stream was pre‐committed to bondholders. The starting point for the present
discussion would then be a discount rate of 8% (5% + 3%), before allowing for the fact that
investments in energy efficiency are characterised by below‐average market risk.
Better insulation of domestic storage water heaters provides a good example of
energy efficiency investments with low market risk. It is reasonable to assume that the
use of domestic storage water heaters is not sensitive to the state of the economy; heaters
keep bubbling away in the laundries across the country regardless of the level of
unemployment or the level of consumer confidence. Similarly, basic heating and cooling
services are just that – basic. These investments can therefore be highly leveraged and the
required rate of return would be low.
The Commission has also suggested that a higher discount rate be adopted to allow for
various risks. The Handbook is clear on this point, in its discussion of techniques for
handling risk and uncertainty (chapter 6). It specifically recommends against loading
the discount rate. … The technique of ‘loading’ – that is, adding a premium to – the discount
rate has proved tenacious because of its simplicity but its use is often problematic (page 64).
Sensitivity testing of assumptions is preferred. The Commission can’t have it both ways,
loading the discount rate for risk and also requiring extensive sensitivity analysis.
The general point is that, if the Commission has identified a discount rate that it prefers, it
should also identify all other elements of the associated decision making process and
recommend the alternative process in its entirety. It is wrong to recommend one element
of an alternative assessment process but put aside other elements of the alternative that
the Commission finds less appealing. The less appealing elements may include that there is
no information on the energy efficiency of the alternative appliances, or there is no attempt
to analyse the information that is available, or there is no sensitivity analysis.
DO THE POOR HAVE HIGHER DISCOUNT RATES?
The Commission seems impressed by studies, reviewed by Train (1985), that find an
inverse relationship between implied discount rates and consumer income. That is, the
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poor discount the future more heavily. The poor are therefore more likely to be worse off
as a result of the regulations. There are two obvious counter arguments:
1. The poor may simply have less information or less capacity to process the
information, and make worse decisions as a result. The poor quality decision
emerges as a high implicit discount rate.
The poor also tend to be tenants and are therefore do not face the cash management
problems associated with investments in energy efficient dwellings or the purchase of
some energy efficient appliances that are required to be installed in such dwellings, such as
space heaters. They don’t make an investment and wait for the benefits to arrive. Instead,
the landlord makes that investment on their behalf and raises the rent to make a return on
the additional capital. The poor pay the higher rent but simultaneously benefit from a
reduction in energy costs.
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