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Executive Summary

This is a Decision Regulatory Impact Statement (RIS) which examines the impacts
arising from a proposal to change the star rating algorithm for the energy labelling
system and update the MEPS levels for air conditioners. It also proposes a number of
new requirements as part of the regulatory scheme for these products. The proposed
regulation is an element of the Equipment Energy Efficiency (E3) program, which is an
initiative of the Ministerial Council on Energy (MCE). With increasing growth in the
energy sector and associated greenhouse gas emissions, improvements in the energy
efficiency of end uses of electricity is one very effective measure to ensure that energy
consumption and emissions are stabilised or even reduced (Stern, 2006). Both
Minimum Energy Performance Standards (MEPS) and Energy Labelling have been
core to Australia’s commitment to increasing appliance efficiency and reducing
greenhouse gas emissions for over ten years.

Air conditioners are estimated to make up 6% of residential electricity consumption in
Australia in 2005, which is set to increase to 9% in 2020 (for heating and cooling), as
a result of increased ownership of these products, although this is tempered by growth
in electricity consumption of other end uses. Similarly, the share of electricity
consumption for air conditioners in NZ is estimated to be approximately 7% (primarily
for heating) and this too is expected to increase in the future.

Energy labelling for air conditioners has been in place in Australia since 1987, with a
revision of the energy label algorithm and label design undertaken in 2000. MEPS for
air conditioners was implemented in 2001 for three phase units and 2004 for single
phase units. These MEPS levels were made substantially more stringent in 2006 and
2007 through upgraded requirements. New Zealand made the MEPS scheme
mandatory in 2002 for three phase units and 2004 for single phase units, and the
energy labelling scheme mandatory in 2003.

While MEPS and labelling are not directly linked, any action regarding one will
influence the other. Labelling has encouraged more efficient models onto the market
and allows consumers to identify efficient models, while MEPS has removed the worst
performing products. Increasingly stringent MEPS has resulted in a market whereby
most products with lower star ratings under the 2000 algorithm have been eliminated,
leaving star ratings bunched for air conditioners, predominately with a rating of
between 3.5 and 5 stars. There are now a significant number of models that rate
beyond the current maximum scale of 6 stars.

Studies have shown that more than 90% of consumers can recall the energy label
unprompted, nearly 9 out of 10 consumers use the information on the energy label
when buying an appliance and 75% say that the energy rating label is very important
in the appliance purchasing process (Artcraft Research, 2006). The continuing impact
of the energy rating label as a driver of increasing energy efficiency for the air
conditioner market depends on several factors, including:
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e A reasonable spread of star ratings on the market for all classes and
capacities, so buyers are motivated to seek out more efficient options where
available. With the rapid increase in average efficiency in 2004 and 2005
due to MEPS, most lower star rating products have been eliminated. The
most common rating is now 4 stars. As consumers generally consider this a
satisfactory rating, there is less motivation to seek out more efficient
products. Paradoxically, the elimination of products with a lower star rating
has also narrowed the range of technical efficiency for some product groups
in the short term;

o Sufficient space at the top of the energy rating scale so that suppliers can
exploit the commercial value of introducing more efficient products (allowing
them to strive for higher star ratings which will remain available for a long
period);

e A good match between energy consumption under test conditions and
energy consumption under use conditions (at least in a comparative sense,
if not absolutely in all cases); and

e That both suppliers and consumers have continued confidence in the
integrity of the program.

One aim of this proposal is to implement an energy labelling proposal for air
conditioners that is both technically sound and that will provide a solid basis for the
rating of products in Australia and New Zealand over at least the next 5 years and
more likely for as long as 10 or more years. Ultimately the proposal will have to be a
compromise that maximises agreement between local manufacturers, importers,
government and consumer groups as well as meeting the objectives of an algorithm
revision with reasonable longevity that achieves the program objectives.

An equally important aim of this proposal is to introduce more stringent MEPS levels
for a range of products, primarily affecting single phase air conditioners. MEPS has an
impact on overall product efficiency by eliminating the lowest efficiency products from
the market. MEPS is a very effective tool to drive the market and to address pockets
of the market that may be unresponsive to the energy label message through market
failures such as split incentives. Other aspects of energy consumption for air
conditioners are also addressed such as power factor, demand response capability,
standby power and crankcase heaters. MEPS for heating mode, which has not been
previously regulated, is included in the proposal.

The Proposal

The RIS considers a range of regulatory and other options to improve the energy
efficiency and performance of air conditioners.

After consideration of the all the relevant factors, the recommended proposal is to
undertake a revision to AS/NZS3823.2 to include the following elements:

e more stringent MEPS levels for selected products for cooling mode;

e introducing MEPS levels for heating mode for the first time for all products
with a heating function;
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e measures that reduce standby power consumption and the energy used by
crankcase heaters for air conditioners, by inclusion of this energy into the
overall efficiency requirements of the products;

e a new energy labelling algorithm and energy label for air conditioners
together with a refined energy label design; and

e new requirements for minimum power factor.

These are set out in more detail in the following sections.

The impact on the star rating of new products under the new energy labelling
algorithm is set out below in Figure 1. For example, a product that current rates 2.5
stars for heating will rate 1 star under the new algorithm by 2010. Similarly, a product
that rates 6 stars for cooling will rate 2.5 stars under the new algorithm by 2010.

Figure 1: Air conditioners — Star Rating 2000 vs Star Rating 2010

6.0

——Cool
—Heat
——No change (45 deg)

50 4

4.0 A

2010 SRI

i _——

) / // ‘
- 1.0 2.0 3.0 4.0 5.0 6

.0
2000 SRI

Also included is a section on incorporating demand response enabling devices
(DREDSs) into new air conditioners. Demand response will become an important
means of reducing the impact of peak load on the electricity supply system created by
the use of air conditioners on extreme weather days. While the inclusion of these
devices in air conditioners is not a requirement under this proposal, the collection of
Information on any demand response capability is proposed as part of the registration
system for air conditioners. It is proposed that the revision of AS/NZS3823.2 include
the following provision:

7.0
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If an air conditioner complies with the requirements of AS4755.3.1, then:

e the absence or presence and level of demand response capability must be
reported at the time of registration for energy labelling and MEPS;

¢ the level of capability may be indicated on the energy label by means of a
marking regime; and

o if a level of capability is indicated on the energy label, an identical indication, in
the same format, may be permanently stamped on the compliance plate.

Analysis Options Considered

The current requirements for energy labelling and MEPS have been introduced
progressively over the years. Each element of the current requirements has
undergone a regulatory impact statement and has met the necessary requirements.
Therefore, the option of removal of existing regulations has not been considered
under this RIS. While such a proposal (removal of current regulations) has not been
quantified, it is likely to result in a degradation in air conditioner efficiency.

A non regulatory rebate scheme was considered, although a detailed analysis was not
conducted due to low overall cost effectiveness apparent in the initial analysis and the
high capital cost.

A range of other program options to improve energy efficiency of air conditioners were
considered. The analysis sets out detailed costs, energy and emissions for four main
combinations of policies:

Base Case: MEPS 2007, label 2000 - this is the Business As Usual (BAU) case, with
no changes for either the energy labelling algorithm or the current MEPS levels. This
would see a slowing in efficiency gains for air conditioners as the effect of previous
MEPS declines and products on the market become increasingly bunched towards the
upper end of the star rating bands resulting in an increasing ineffectiveness of the
energy label.

Scenario A: MEPS 2010 + label re-grade 2010 — in this scenario both energy labelling
and MEPS levels get upgraded to new levels. This would see a strong increase in the
efficiency of new air conditioners generated by both MEPS and labelling. It would
promote higher base efficiency levels due to more stringent MEPS in the shorter term
and also create a stronger pull for high efficiency product due to the re-grading of the
star rating algorithm over the longer term.

Scenario B: MEPS 2010, label 2000 — in this scenario MEPS levels are being
upgraded, while the labelling algorithm stays the same. This would see an increase in
the efficiency of air conditioners due to the implementation of more stringent MEPS
levels. However, the market pull from energy labelling in subsequent years would
become very weak as the bunching of star ratings in the higher star bands becomes
extreme.

Scenario C: MEPS 2007, label regrade 2010 — in this scenario the labelling algorithm
is upgraded, while the MEPS levels stay the same (2007 levels). This would see an
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increase in efficiency of air conditioners due to the increased market pull from the re-
grade of the energy label algorithm. However, the overall effect increase in energy
efficiency is relatively modest as there is no increase in MEPS levels.

Transition

They key regulatory dates in this proposal are 1 April 2010 and 1 April 2011 — by
these dates all new products imported must comply with the relevant upgraded
requirements. The follow stages have been identified in this transition process.

1
Table 1: Transition Stages — Registration

For obsolete registrations:
none

For models removed from
sale during overlap period (1):
none

For models continuing on
market after overlap period:
MEPS/label re-registration
and display transition costs (2)

For models removed from
sale during overlap period (1):
none

For models continuing on
market after overlap period:
MEPS/label re-registration
and display transition costs (2)

No additional costs

No additional costs

No additional costs

Notes:

1
Refer to Section 2.6 for details of registration requirements for energy labelling and MEPS.
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1) Overlap period (1 April 2009 — 30 September 2010): new registrations to old or new Part 2 accepted —
new labels may show transition data. Registrations to new Part 2 must also meet all new requirements
for MEPS, power factor, standby/crankcase heaters and demand response.

2) New label start date (1 October 2009): all new registrations must be to new Part 2 (AS/NZS3823.2-
2009). Only products that carry an energy label will have display transition costs.

3) Display transition period (1 April 2009 — 1 April 2010): labels changed from ‘old’ to ‘new’ on showroom
display models, or ‘new’ labelled models selected for display in preference to ‘old’ labelled models.
Mixture of labels on display.

4) For models listed in New Zealand, there is no expiry date. Future requirements for 2012 may be
considered in a subsequent RIS.

E3 has budgeted up to $500,000 for retailer information and other targeted publicity
for this ‘display transition’ program, the objective of which is that no labels should
remain on showroom display after 1 April 2010. Clearly, suppliers and retailers will
also bear some costs in printing, distributing and fixing over-sticking labels and in
managing the showroom stock more carefully during the transition process.

Costs and Benefits

Supplier costs regarding registration and re-labelling are summarised in Table 2
below. All values reported for New Zealand are in Australian dollars in this RIS.

Table 2: Total Costs per Element for Re-registering

Note — New Zealand is part of the above analysis, as the figures come from total approved registrations.
The same supplier costs apply to all scenarios except the Business as Usual.

The supplier (including manufacturer, importer and retailer) costs are estimated at
about $0.5 million. Given the normal retail mark-ups, this implies a potential cost
which could be passed on to appliance purchasers of over $1.0 million. The total costs
of the introduction of new labels would amount to about $1.7 million, 60% of which
would be passed onto consumers, the rest being government administration costs
which are covered internally. This cost equates to about $5.00 per appliance sold if
spread over one year and $0.50 per appliance sold if spread over 10 years (based on
2006 sales).

The analysis of benefits and costs has been completed from a consumer perspective.
It has been assumed in the Business As Usual (BAU) analysis that there is slow
improvement in energy efficiency after the introduction of MEPS 2006 and MEPS
2007, as these MEPS levels were stringent and there is now only a low incentive to
further improve star ratings as many products already receive high star ratings. It has
also been assumed for air conditioner types that there will be a 1% or greater
improvement in efficiency per annum from 2007 to 2010, for Scenario A (algorithm
change and MEPS level increase) over and above the Base Case. The improvement
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in efficiency is reduced in the years 2010 to 2020 as only energy labelling is the only
policy in force that continues to drive efficiency.
The following table outlines the BAU and Scenario A costs and benefits for Australian
air conditioners.
The main Scenarios are defined as (noting that a wide range of other cases are also
examined):
e BAU - Business as Usual case (no labelling algorithm change), using Base
Case assumptions
e Scenario A — expected impacts of the proposal, using the Base Case
assumptions. The Impact is the BAU Scenario minus Scenario A.

Table 3: BAU vs Scenario A Costs and Benefits for Australian Air Conditioners by Year

$0.0

$21.0

$23.3

$25.8

The below table outlines the cumulative costs and benefits for Australian air
conditioners for the years 2005 to 2020.

Table 4: Cumulative Costs and Benefits for Australian Air Conditioners — 2005 to 2020

Cost ($m)
$11,274

$11,406
$132

The table below summarises the cumulative costs and benefits for Australian air
conditioners for the years 2005 to 2050. The analysis examines the impact on new
appliances installed up to 2020. Appliances installed in 2020 will continue to have an
impact on the stock energy consumption up to around 2048, hence the cumulative
tables to 2050 give a more accurate overall program impact for the life of the products
that are affected by the program.

Table 5: Cumulative Costs and Benefits for Australian Air Conditioners — 2005 to 2050

Cost ($m)
$11,274

$11,406
$132
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The following table outlines the BAU and Scenario A costs and benefits for New
Zealand air conditioners. Note that most energy consumption for air conditioners in
New Zealand is for heating The New Zealand Government has stated that its
preferred discount rate for assessment of program financial impacts is now 5.0%. The
comparative discount rate is stated in the relevant tables.

Table 6: BAU vs Scenario A Costs and Benefits for New Zealand Air Conditioners by Year

- Additional
Appliance Cost

($m)

$0.0

$1.8

$1.9

$2.1

Note: figures in this table use a 5% discount rate for New Zealand as requested by EECA

The table below outlines the cumulative costs and benefits for New Zealand air
conditioners for the years 2005 to 2020.

Table 7: Cumulative Costs and Benefits for New Zealand Air Conditioners — 2005 to 2020

Cost ($m)
$1,188

$1,202
$14

Note: figures in this table use a 5% discount rate for New Zealand as requested by EECA

The tables below outline the cumulative costs and benefits for New Zealand air
conditioners for the years 2005 to 2050. The analysis examines the impact on new
appliances installed up to 2020. Appliances installed in 2020 will continue to have an
impact on the stock energy consumption up to around 2048, hence the cumulative
tables to 2050 give a more accurate overall program impact.

Table 8: Cumulative Costs and Benefits for New Zealand Air Conditioners — 2005 to 2050

Cost ($m)
$1,188

$1,202
$14

Note: figures in this table use a 5% discount rate for New Zealand as requested by EECA
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An analysis of actual price paid and the registered energy consumption on the energy
label was conducted on more than 1600 models sold in Australia in 2006. Almost no
correlation was found between the energy efficiency of air conditioners models and
their price. Therefore, it could be suggested, based on this extensive market data and
analysis, that the proposal will not intrinsically impact on product price if it is
implemented within the bounds of the small efficiency changes that are expected to
occur as a result of the energy labelling algorithm change and MEPS proposals.
However, for the purposes of this cost-benefit analysis, it has been assumed that
increasing efficiency of products above the BAU case will in fact result in some
increased costs of appliances (over and above the BAU case). These assumptions
are considered to be conservative in that increased appliance purchase costs are
likely to be significantly overestimated for the analysis in this study.

The following tables outline the Net Present Value (NPV) benefits and costs of the
Program for Australia and New Zealand.

Table 9: Australia and New Zealand NPV Benefits and Costs of Program — Cumulative to 2050

29

6.5

7.4

Figure 2 below shows the Scenario A energy savings in GWh by year for air
conditioners for Australia and New Zealand. It can be seen that there are steep
increases in savings up to the year 2020 as new appliances installed, and after which
these savings taper off to nothing by 2050 as the appliances are retired from the
stock. Only appliances installed up to 2020 are considered in the program modelling
and analysis, so overall savings decline after this date. Figure 3 and Figure 4 below
show energy savings in GWh by year for air conditioners for Australia and New
Zealand for Scenario B and C respectively.



DECISION RIS: AIR CONDITIONERS APRIL 2009

Figure 2: Energy Savings in GWh by Year for Scenario A for Australia and New Zealand.
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Figure 3: Energy Savings in GWh by Year for Scenario B for Australia and New Zealand
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Figure 4: Energy Savings in GWh by Year for Scenario C for Australia and New Zealand
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Table 10 below shows a summary of costs and benefits of the Scenario A, Scenario B

and Scenario C.

Table 10: Summary of NPV Benefits and Costs of Scenario A, Scenario B and Scenario C for
Australia and New Zealand

2.9

3.0

1.8

7.4

7.9

3.6

Note: figures in this table use a 5% discount rate for New Zealand as requested by EECA

While Scenario B has a slightly higher benefit cost ratio than Scenario A, Scenario A,
which includes both energy labelling and MEPS, is recommended as it has a greater
net benefit (but a lower benefit cost ratio) and also has other intangible and non-

financial benefits associated with the integrity of the energy labelling program.

Under Scenario B, MEPS levels are being upgraded, while the labelling algorithm
stays the same. This would see an increase in the efficiency of air conditioners mainly

11
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due to the introduction of more stringent MEPS levels. In Scenario B the expected
program impact is slightly reduced due to no label upgrade when compared to the
Scenario A. Under Scenario B, the benefit cost ratio has increased slightly due to the
lower program costs of avoiding a label change, but with very similar benefits.
Scenario B does not solve the issue of bunching of the energy star ratings towards the
more efficient end of the label, and therefore could not be said to increase or continue
consumer purchase discretion. Scenario B effectively makes the energy labelling
scheme ineffective and increasingly redundant over time and ultimately will mean that
it is increasingly more difficult for consumers to use as a product selection tool. A
consequence of Scenario B may eventually be a call to remove energy labelling
because of its small ongoing impacts, which will remove consumer information and
the ability to choose more efficient products. Therefore Scenario B could
unintentionally undermining the effectiveness of labelling which may hasten its long
term demise. Removal of energy labelling (consumer information to facilitate
consumer choice) is not likely to have government or consumer support and could in
fact have larger negative consequences in terms of energy consumption which have
not been quantified in this RIS.

Under Scenario C, the labelling algorithm is upgraded, while the MEPS levels stay the
same. This would see an increase in efficiency of air conditioners due to the evolution
of market due to a re-grade of the energy label algorithm. The overall effect is small
compared to the MEPS scenarios.

A wide range of parameters were examined to test the sensitivity and robustness of
the proposed program measures. The tables below outline some of the most
important results from the sensitivity analysis.

Table 11: Scenario and Sensitivity Analysis

Purchase price impact of 60% greater than the Base Case

Sliding scale shadow CO, cost 1

Energy tariff increasing at 1% per annum in real terms

Table 12: Summary of NPV Benefits and Costs of Base Case versus Sensitivity 4 for Australia and
New Zealand

2.9

1.8

7.4

4.6

Note: figures in this table use a 5% discount rate for New Zealand as requested by EECA

12
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Table 13: Summary of NPV Benefits and Costs of Base Case versus Sensitivity 5 for Australia and
New Zealand

2.9
3.0
7.4

7.7

Note: figures in this table use a 5% discount rate for New Zealand as requested by EECA

Figure 5: Summary of NPV Benefits and Costs of Base Case versus Sensitivity 7 for Australia and
New Zealand

2.9
3.3
7.4

8.6

Note: figures in this table use a 5% discount rate for New Zealand as requested by EECA

Under the expected possible range of sensitivities for each of the main input variables,
the benefit cost ratio stays well above 1.0 for Australia and New Zealand, indicating
that the program will result in overall benefits even under adverse market conditions
and assumptions.

Conclusions and Recommendations

A case for new MEPS levels and a change of algorithm for the energy star rating of air
conditioners for the Australian and New Zealand market is set out in this regulatory
impact statement. The need for these measures is widely acknowledged by
stakeholders and supported by industry. MEPS levels and new performance
requirements will drive increased energy efficiency and help resolve power factor,
crankcase heater and demand response issues. With energy labelling, the market is
tending towards a majority of products having star ratings that are bunched around the
range of 4 to 6 stars. Market research demonstrates that consumers use the star
rating labels in purchase decisions and that it also provides suppliers with a means to
differentiate their product with a view to increasing market share. To enable the
labelling program to continue to be an effective tool for all stakeholders, a change in
the star rating algorithm is required.

13
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Intensive modelling and analysis on the effects that these proposed changes would
have on the air conditioner market and on product prices has been undertaken in this
report. It was found there is only a weak correlation between product efficiency and
price. Even with the worst case scenario of greatly increasing the consumer costs
due to efficiency increases (above the levels derived from market analysis) (Sensitivity
4), the cost-benefit ratio for the proposal will still remain well above 1. This indicates
that the analysis and modelling underpinning the MEPS levels and algorithm change
and associated market effects is robust (in all likelihood only small price rises will
result from the increases in energy efficiency that are expected as a result of this
proposal as has occurred during the introduction of previous MEPS for air conditioners
and other products). The cost-benefit ratio of the proposal is 2.9 for Australia and 7.4
for New Zealand under modelled Base Case conditions. In the current policy climate,
scenarios with real increases in either energy tariffs or the introduction of some pricing
structure for CO, are more likely; in both of these cases the cost-benefit ratio
increases well above the Base Case. It should be noted that though Scenario B has a
slightly higher cost-benefit ratio, this Scenario does not include an change to the star
rating algorithm which could have a long term detrimental effect on the program.

The preferred proposal (Scenario A) would ensure that the energy labelling program
continues to be an effective measure for both consumers and suppliers in the air
conditioner market and that MEPS levels for Australian products continue to meet best
practice. The introduction of the changes to the MEPS levels and other performance
requirements have been bundled with the energy label change and star rating
algorithm change into a single regulatory requirement in order to minimise costs to
industry.

This report recommends:

¢ New energy labelling algorithms be implemented in AS/NZS3823.2-2009 for air
conditioners as set out in this report. This will have associated with it a new
label design, the details of which will be set out in a public comment version of
AS/NZS3823.2;

e The introduction of more stringent MEPS levels for selected products for
cooling mode;

e The introduction of MEPS levels for heating mode for all products with a
heating function;

e Introduction of minimum requirements for power factor;

e Introduction of measures to reduce both standby power consumption and
crankcase heater energy use by inclusion of this energy into the energy
labelling and MEPS requirements into an annual efficiency requirement which
will be used as the basis for both energy labelling and MEPS,;

e Introduction of requirements to report the presence of DRED (demand
response) capabilities in air conditioner units at the time of product registration
with regulators and supplier have the option to indicate that products are
demand response ready on the energy label;

14
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All products manufactured or imported after 1 April 2010 will be required to
have a current approved registration/listing for this label (including compliance
with new MEPS levels and the new energy label);

o Transition arrangements over the period April 2009 to April 2010 as set
out in this report be implemented;

0 All new registrations from October 2009 will required to meet all
requirements of the revised Part 2 standard including the new energy
label, MEPS and other performance requirements;

A retailer communication package to be developed to ensure that new energy
labels to appear on all new products on display as far as possible by April
2010.

Differences between Consultation RIS and Decision RIS.

There are a number of differences between the Consultation RIS (E3 report 2008/09
on www.energyrating.gov.au) and this Decision RIS. These differences have been

included as a result of intensive consultation with the air conditioner industry in order
to provide more time for industry to adjust to these new technical requirements. The
energy impacts of these changes are very small and have not been separately
quantified. In summary, the main changes from the original Consultation RIS are:

Inclusion of an interim MEPS level for 2010 based on operating EER/COP
(which does not include non-operative energy);

Delay in the introduction of MEPS based on annual EER/COP (which does
include non-operative energy such as standby and crankcase heaters) from
April 2010 to April 2011 (nominal levels are the same);

A delay in the power factor requirements from April 2010 to April 2011 together
with a technical clarification.

It should be noted that the energy labelling proposals are not affected.

15
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1. Scope

1.1 General

This Decision Regulatory Impact Statement (RIS) has been prepared to help
demonstrate the potential costs and benefits arising from revisions to energy labelling
algorithms, and the introduction of more stringent Minimum Energy Performance
Standards (MEPS) levels for air conditioners which are covered by existing
regulations and within the scope of AS/NZS 3823.2. A number of new performance
requirements for air conditioners are also proposed.

1.2 Australian and New Zealand Policy Responses to Global Warming

Australia’s greenhouse abatement and climate change policies have evolved steadily
since the release of the National Greenhouse Response Strategy in 1997. The paper
received overall bipartisan support, including support for national energy efficiency
measures. Appendix 6: Emissions Trading Schemes records some of the more
important stages in that development.

On 11 March 2008, Australia’s ratification of the Kyoto Protocol was officially
recognised by the United Nations Framework Convention on Climate Change
(UNCCC). Under Kyoto, Australia is obliged to limit its greenhouse gas emissions in
2008-2012 to 108 percent of 1990 emission levels. The Australian Government has
also released a report demonstrating how Australia intends to measure the reductions
in emissions required under Kyoto, titled ‘Australia’s Initial Report under the Kyoto
Protocol’.

In October 2008, the Council of Australian Governments (COAG) agreed to develop
the National Strategy for Energy Efficiency, to accelerate energy efficiency efforts
across all governments and to help households and businesses prepare for the
introduction of the incoming Carbon Pollution Reduction Scheme (CPRS).
Streamlined roles and responsibilities for energy efficiency policies and programs will
be agreed in early 2009. The strategy will be implemented by June 2009, ensuring
that programs assisting households and businesses to reduce their energy costs are
in place before the CPRS is introduced.

Most recently, the CPRS White Paper, released in December 2008 stated on page
110 (Vol 2) that:

“Energy efficiency is the final piece of the emissions reduction strategy. Energy use is
the key driver of emissions growth in Australia. The Renewable Energy Target and
Carbon Capture and Storage will reduce the emissions produced and released in
generating energy, but there is also considerable scope to increase the efficiency of
energy use. Using energy more efficiently can significantly reduce the cost of
greenhouse gas abatement and ease the transition to a low-carbon economy”

16
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and

“There are several impediments to the uptake of energy efficiency measures,
including gaps in the information available to households and businesses to make
informed decisions. By becoming more energy efficient, households can reduce the
cost impacts of the Scheme. Prior to the commencement of the Scheme, the
Government will deliver household energy efficiency initiatives building on existing
programs to help households do their bit to tackle climate change and reduce energy
bills”.

1.2.1 New Zealand’'s Response to Climate Change

New Zealand climate change policies have a similar history of long-term support by
government. New Zealand ratified the Kyoto Protocol in 2002, and has committed to
reducing its greenhouse gas emissions back to 1990 levels, on average, over the
period 2008 to 2012 (or to take responsibility for any emissions above this level if it
cannot meet this target).

Energy efficiency is one of a range of policy platforms designed to reduce greenhouse
gas emissions, consistent with meeting New Zealand’s commitments under the Kyoto
Protocol. Furthermore, the implementation of an emissions trading scheme is a key
feature of New Zealand'’s climate change policy response package. The consequent
price to be put on greenhouse gas emissions is expected to make the purchase and
use of energy efficient appliances and products more cost-effective, and helps justify
governmental actions under the E3 programme.

In 2007 the New Zealand Energy Strategy (NZES) vision committed the country to
implement “a reliable and resilient system delivering New Zealand sustainable, low
emissions energy services”. To do so the government committed to a range of
actions, including “maximizing the contribution of cost-effective energy efficiency and
conservation of energy” and “promoting the early adoption of environmentally
sustainable energy technologies”.

In October 2007 the New Zealand Minister of Energy released the New Zealand
Energy Efficiency and Conservation Strategy (NZEECS), an action plan to maximise
energy efficiency, energy conservation and the use of renewable sources of energy.
The NZEECS is a key part of the government’s response to meeting its energy,
climate change, sustainability and economic transformation goals. It has been written
as a companion document to, and will give effect to a number of the objectives set out
in, the NZES. It includes measures to reduce electricity demand, address energy use
in transport, buildings and industry, and promote greater consideration of sustainable
energy in the development of land, settlements and energy production. The strategy is
available at http://www.eeca.govt.nz/eeca-library/eeca-reports/neecs/report/nzeecs-

07.pdf .

The New Zealand Energy Efficiency and Conservation Strategy includes a focus on
better products as part of a range of initiatives to improve end-use energy efficiency in
the residential, commercial and industrial sectors. Using energy more efficiently in
products and appliances reduces greenhouse gas emissions and cuts energy cOsts,
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including the need to provide more costly electricity generation capacity. It also
reduces network congestion, makes the system more secure and makes it easier for
New Zealand to increase the proportion of electricity supplied from renewable
sources.

The introduction of MEPS and labelling for household appliances continues to form
part of New Zealand’s climate change strategy, as part of implementing the NZEECS.

1.2.2 The MCE Moves Beyond ‘No Regrets’ Energy Efficiency Measures

In October 2006, the Ministerial Council on Energy (MCE) of Australian federal, state
and territory and New Zealand government energy ministers agreed to new criteria for
assessing new energy efficiency measures. The MCE replaced its previous “no
regrets” test (that a measure have private benefits excluding environmental benefits
which are greater than its costs) with criteria that the MCE would consider “new
energy efficiency measures which deliver net public benefit, including low cost
greenhouse abatement measures that do not exceed the cost of alternate measures
being undertaken across the economy.”

This policy means the MCE will consider new regulatory measures that may have net
up front costs but have greater private economic and greenhouse benefits over the
long term. The policy is based on the principle that prudent investments now may
avoid more costly intervention later. This bipartisan agreement demonstrates that
ongoing commitment of all participating jurisdictions to using regulatory measures that
deliver effective, measurable abatement.

1.2.3 IEA Sees Improving Energy Efficiency as Top Priority

Australian and New Zealand policy is in accord with international endeavours in this
field.

“The IEA estimates that under current policies, global emissions will increase
50% by 2030 and more than double by 2050. However, if we act now, this
unsustainable and dangerous pattern can be curbed. IEA findings show that
emissions could be returned to current levels by 2050 and even reduced
thereafter, while an ever growing demand for energy services, notably in
developing countries, can be fully satisfied. Improving energy efficiency in the
major consuming sector — buildings and appliances, transport and industry —
must be top priority. While alleviating the threat of climate change, this would
also improve energy security and have benefits for economic growth.” —
Claude Mandil, Executive Director, International Energy Agency (IEA), Paris,
February 2007.

Australian and New Zealand policies are at the forefront of international work to
improve the energy efficiency of globally traded equipment, which lower trading costs
while still delivering environmental and economic benefits.
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1.2.4 Equipment Energy Efficiency Program

In Australia, regulatory intervention in the market for energy using products was first
introduced with mandatory appliance energy labelling by the NSW and Victorian
Governments in 1986. Between 1986 and 1999 most state and territory governments
introduced legislation to make energy labelling mandatory, and agrees to coordinate
labelling and minimum energy performance standards (MEPS) decision making
through the MCE. New Zealand has participated in monitoring the Australian program
for more than a decade and has been a partner in decision making for several years.
Regulatory interventions have consistently met the requirements to demonstrate the
actual benefit increasing energy efficiency standards, which address market failure
relating to life time energy cost information and appliances and equipment.

The proposed regulation is an element of the Equipment Energy Efficiency Program
(E3), formally known as the National Appliance and Equipment Energy Efficiency
Program (NAEEEP). E3 embraces a wide range of measures aimed at increasing the
energy efficiency of products used in the residential, commercial and manufacturing
sectors in Australia and New Zealand. E3 is an initiative of the MCE comprising
ministers responsible for energy from all jurisdictions, and is an element of both
Australia’s National Framework for Energy Efficiency and New Zealand's National
Energy Efficiency and Conservation Strategy. It is organised as follows:

e Implementation of the program is the direct responsibility of the Equipment
Energy Efficiency Committee (referred to as the ‘E3 Committee’), which
comprises of officials from Australian federal, state and territory government
agencies and representatives from New Zealand. These officials are
responsible for implementing product energy efficiency initiatives in the
various jurisdictions.

e The E3 Committee reports through the Energy Efficiency Working Group
(E2WG) to the MCE and is ultimately responsible to the MCE.

e The MCE has charged E2WG to manage to overall policy and budget of the
national program.

e The Australian and New Zealand member of the E3 Committee work to
develop mutually acceptable labelling requirements and MEPS. New
requirements are incorporated in Australian and New Zealand Standards and
developed within the consultative machinery of Standards Australia.

e The program relies on State and Territory legislation for legal effect in
Australia, enforcing relevant Australian Standards for the specific product
type. National legislation performs this task in New Zealand.
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The broad policy mandate of E3 has been regularly reviewed over the last decade and
was most recently refreshed in 2004. Not only is any energy using equipment type
potentially included in resulting work plans for possible regulation but air conditioners
were specifically nominated for regulatory impact assessment.

To be included in the program, appliances and equipment must satisfy certain criteria
relating to the feasibility and cost effectiveness of intervention. These include potential
for energy and greenhouse gas emissions savings, environmental impact of the fuel
type, opportunity to influence purchase, the existence of market barriers, access to
testing facilities, and considerations of administrative complexity. Policy measures are
subject to a cost-benefit analysis and consideration of whether the measures are
generally acceptable to the community.

E3 provides stakeholders with opportunities to comment on specific measures as they
are developed by issuing reports (including fact sheets, technical reports, cost-benefit
analyses and regulatory impact statements) and by holding meetings. Regulation of
air conditioners has been a topic of discussion with key industry leaders for many
years.
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2. The Problem

2.1 Energy and Greenhouse Gas Emissions

Climate change is a serious global challenge, requiring an effective global response
(IPCC 2007). There are now strong community concerns regarding the threats posed
by global warming, and governments are responding with a wide range of programs to
reduce greenhouse emissions.

The United National Framework Convention on Climate Change (UNFCCC) was
agreed in 1992 and came into force in 1994. It places much of the responsibility for
taking action to limit greenhouse gas emissions on the developed countries which are
collectively referred to as Annex 1 countries, including Australia and New Zealand.
Annex 1 countries are required to report each year on the total quantity of their
greenhouse gas emissions and on the actions they are taking to limit those emissions.

On 11 March 2008, Australia’s ratification of the Kyoto Protocol was officially
recognised by the UNFCCC. Under Kyoto, Australia is obliged to limit its greenhouse
gas emissions in 2008-2012 to 108 percent of 1990 emission levels

Similarly, New Zealand ratified the Kyoto Protocol on 19 December 2002, and has
committed to reducing its greenhouse gas emissions back to 1990 levels, over the
same time period or to take responsibility for any emissions above this level if it
cannot meet this target.

The introduction of minimum energy performance standards for inefficient energy
consuming equipment continues to form part of Australia’s and New Zealand’s climate
change strategies is described in Section 1.2.

Table 14 below shows the Australian greenhouse gas emissions by sector for 2005
from the National Greenhouse Gas Inventory 2005. It can be seen that although there
are obvious changes in the sectors where emissions have increased or reduced, the
net emissions for Australia in 2005 of 559.1 million tonnes of CO,-e has increased by
2.2% when compared to 1990 figures.

The generation of electricity makes the greatest contribution to Australia’s emissions
and has seen by far the largest increase in emissions (over a half increase in
emissions for 2005 compared to 1990). Electricity generation accounted for 194.3 Mt
COs-e or 34.7% of national emissions and 69.5% of stationary energy emissions in
2005. Electricity generation emissions increased by 0.7 Mt CO,-e (0.4%) from 2004 to
2005, and by 64.8 Mt CO;-e (50.1%) from 1990 to 2005.
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Table 14: National Greenhouse Gas Inventory 2005

90-05

36.3%

42.6%

50.2%

30.0%

7.3%

16.5%

0.2%

-5.8%

18.4%

-6.9%

-73.9%

-100.0%

-58.7%

2.2%

(Australian Greenhouse Office, 2007)

Figure 6 shows the Australian Bureau of Agricultural Resources Economics (ABARE)
projections for residential electricity consumption to 2020, which indicate an average
growth rate of 1.8% per annum. This growth will result in increased greenhouse gas
(GHG) emissions, although the amount of future emissions will depend on electricity
generation sources. Electricity use in the residential sector is projected to account for
around 23% of the increase in total electricity use over the period to 2030 (ABARE
2006). Slowing, and ultimately reversing, the growth in electricity related emissions is
a high priority in Australia’s greenhouse gas reduction strategy.
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Figure 6: ABARE Residential Electricity Consumption, Historical and Projected
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In New Zealand, thermal electricity generation accounted for 24.5% of CO, emissions
from the energy sector in 2005. In 2005, emissions from this source increased
significantly by 35.2% compared with 2004 due to increased consumption of coal. In
total, thermal electricity generation produced almost 8 Mt CO;-e in 2005. Total
greenhouse gas emissions from the energy sector is projected to grow by about 30%
between 2005 and 2030 (MED NZ 2006).

Projected total energy consumption for the residential sector from 2005 to 2020 has

been
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provided by EECA. This is shown in Figure 7 below.

Figure 7: Projected Total Residential Energy Consumption for New Zealand
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Increasing efficiency in each of the major end uses of electricity is one very effective
measure to ensure that growth in energy consumption is stabilised or reduced and
that any associated emissions are also kept in check. The Stern Report, prepared for
the UK government, notes that technical potential for efficiency improvements to
reduce emissions and costs is substantial (Stern, 2006). Studies by the International
Energy Agency show that, by 2050, energy efficiency has the potential to be the
biggest single source of emissions savings in the energy sector (IEA, 2006).

Australia’s main policy instrument for greater increasing the energy efficiency of
appliances is the Commonwealth-State Equipment Energy Efficiency Program (E3),
which continues and enhances Energy Labelling and Minimum Energy Performance
Standards (MEPS) policies first implemented in 1986.

2.2  Contribution of Air Conditioners to National Energy Use and
Emissions - Australia

Table 15 below shows the electricity consumption share of air conditioners in
Australia. It can be seen that over the course of time, that the absolute electricity
consumption of air conditioners is expected to increase rapidly as a result of rapidly
increasing ownership and larger house sizes. While MEPS and energy labelling
programs are having an impact in the reduction of energy compared to a scenario
without these program measures, there is still a large net increase in total air
conditioner energy consumption. The share of electricity consumption is also expected
to increase. As electricity as an energy source generally has a high greenhouse
emission intensity, the increased energy consumption of air conditioners translates in
to a large increase in associated greenhouse gas emissions.

Table 15: Projected Air Conditioner Share of Household Electricity Consumption — Australia
- Air Conditioner
Share (%)

6%

7%
7%
7%

7%
8%
8%
8%
8%
8%
8%
8%

24



DECISION RIS: AIR CONDITIONERS APRIL 2009

Air Conditioner
Share (%)

8%
9%
9%
9%

Source: Air conditioner figures from EES stock model estimates for BAU case. Residential Electricity
Consumption Projections from ABARE 2006. Electricity consumption includes both cooling and heating
where applicable.

Table 16 below shows the estimated air conditioner emissions for Australia. It can be
seen that like electricity consumption, emissions are estimated to be increasing over
time despite the impacts of MEPS and energy labelling programs.

Table 16: Air Conditioner Emission Estimates — Australia

-
Emissions - kt
3819
4033
4212
4371
4511
4615
4708
4795
4878
4957
5033
5085
5134
5182
5228
5270

EES estimates using emission factors in Section 6.10, BAU case, residential sector only.
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Figure 8 below shows the EES Baseline projections for residential electricity from
2004 to 2020 (EES 2008). It can be seen that residential electricity consumption is
projected to steadily increase, from about 220 PJ in 2005 to 290 PJ in 2020. The stock
model estimates for the BAU case for air conditioner electricity consumption are also
shown. Air conditioner electricity use is projected to increase rapidly primarily due to
rapid increases in ownership but also due to increases in average house size. An
additional concern is that air conditioners contribute greatly to summer peak load
issues, but this issue is not covered by this RIS. Therefore further (unquantified)
benefits in addition to those included in this RIS are likely to arise from the energy
saving measures proposed.

For New Zealand, electricity consumption of air conditioners amounted to about 3.0
PJ, which is about 7% of total electricity consumption for NZ. Data for New Zealand is
sparse and estimates have some uncertainties attached to them. For the purposes of
modelling in this RIS, it has been assumed that estimates for Tasmania provide a
reasonable indication of energy trends in New Zealand as both have similar climatic
factors, product ownership and household makeup.

Figure 8: ABARE Projections for Residential Electricity Consumption - Australia
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2.2.1 Interaction of an Carbon Pollution Reduction Scheme and MEPS Regulations

In 2007, the Australian Government formally announced its intention to introduce a
Carbon Pollution Reduction Scheme (CPRS) (previously known as the Emissions
Trading Scheme) by 2010. Economic literature suggests such a scheme can be used
as an effective policy tool for internalising the costs associated with greenhouse gas
emissions. However, even under a CPRS, there may still be a role for complementary
policies.

Energy efficiency measures have been proven in some circumstances as a Cost-
effective method for households and businesses to reduce energy consumption while
delivering greenhouse gas abatement. All other things being equal, the increase in
costs of energy resulting from a CPRS should encourage households and businesses
to improve the efficiency of their energy use. However, in some instances, market
failures and/or other factors may act to mitigate some of the impacts of a CPRS, and
therefore complementary energy efficiency measures may be appropriate.

For example, the presence of split incentives (such as between building owners and
tenants) may lessen the effectiveness of a CPRS in delivering an ‘optimal’ investment
in energy efficiency in tenanted dwellings.

In other instances, the transaction costs of investing in energy efficiency may
outweigh the marginal benefits of such investments, even in a CPRS environment. For
example, the potential energy savings to consumers may be small, relative to the time
and effort required to calculate the associated life cycle costs when purchasing a
product. In this circumstance, it is possible that a CPRS will not deliver an optimal
investment in energy efficiency. A similar situation can arise if there is imperfect
information, such as a lack of comparative energy consumption data on energy bills.

Taking into account the above factors, in some situations it is possible that the
increase in electricity prices induced by a CPRS may result in a relatively small rise in
demand for energy efficient products. Therefore it is possible that the carbon
abatement costs induced by complementary energy efficiency measures may be lower
than those induced solely under a CPRS. In such cases, it may be beneficial to
consider energy efficiency policies, including MEPS and energy labelling, in
conjunction with a CPRS.

Further, there is strong evidence to suggest that householders in general are overly
sensitive to capital costs and tend to ignore ongoing operating costs (effectively
making decisions with a very high discount rate of 20% to 50% in some cases)
(Goldstein & Hogarth 1997, Conner & Lucas 1994, Revelt & Train 1997). However,
such behaviour does not explain the market behaviour of many air conditioner
purchasers — in virtually all categories of products, sales data shows that very low cost
products with high efficiency attributes are available. There is only a weak correlation
between efficiency and price for most product types. However, given the high internal
discount rates used by many consumers, electricity tariffs would have to increase by
100% or 200% to be effective in forcing the purchase of high efficiency air
conditioners under these conditions. This is much higher than the possible tariff
increases of 12% to 25% under the base case for the CPRS by 2020 (ACIL Tasman,
2008).
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These factors, along with the market failures and information failure described in the
following sections, outline why there are large potential energy efficiency savings in
the market which are available at negative cost. The only effective way to deal with a
substantial part of the market that continues to make sub-optimal economic decisions
regarding the efficiency of air conditioner products is to introduce regulatory
requirements (such as those set out in this proposal) which effectively minimises the
ability of consumers to select a product with poor efficiency — Minimum Energy
Performance Standards.

Complementary measures such as MEPS, which reduce energy consumption at
negative cost, will in fact contribute to reducing the total economic cost of energy
supply and will help to reduce the future price of carbon required to meet a specified
cap under a CPRS. Therefore MEPS, and other regulatory programs that reduce
energy consumption, will help minimise the future economic impact of a CPRS by
reducing the market price of carbon at a lower rate than it would have otherwise been.
Also, future damping of the cost of carbon can in fact help to reduce the cost
associated with structural adjustments in the economy towards a low carbon future. In
fact an increase in the diversity of complimentary measures to reduce energy
consumption at least cost (whether regulatory or market based) will mean that the
overall energy market is optimised as far as is possible.

Elimination of complimentary measures to reduce energy consumption, leaving
reliance only on the CPRS to optimise market costs, will mean much higher (and
possibly more volatile) future carbon and the associated damage to the economy.

2.3 Ownership and Stock

The ownership of air conditioners in Australia and New Zealand has been increasing
rapidly. Between 1994 and 2005, the average number of air conditioners in Australia
per household increased from 0.34 to 0.76, which is more than double in 11 years.
This is equivalent to an annual growth of 8.3%. It is also worth noting that the number
of households with multiple air conditioners has also been increasing steadily over the
same period.

Table 17: Ownership of Air Conditioners

% of Households with Air Conditioners

1999 2005
1 Air Conditioner 81.8% 78.3%
2 Air Conditioners 13.6% 15.2%
3 or more Air Conditioners 4.6% 6.5%
Total 100% 100%
Ownership 0.43 0.76

Source: ABS 4602.0, March 2005: assumes ‘3 or more’ = 3
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The stock of air conditioners in Australia by state is illustrated in Figure 9 below.

Figure 9: Stock of Air Conditioners for Australia — All Types

Air Conditioners - Stock (All Types)

3.5
Total All States in 2020 = L0.2 million units
3.0 A
Actual Forecast ‘/././..
% 25 | -+ NSW
2 ——VIC
E | QLD
g 2.0 —>*=SA
g —— WA
S 1.5 A —+—TAS
Z
S o| = NT
% 1.0 ACT
0.5
0.0 —I>=
[(e}
[{e}
(o]
—

Note that forecasts are based on a trend analysis of historical data to 2005 as well as
market and sales trends over the past 10 years. They are based on the best available
data and the same future trend in ownership has been used for all scenarios modelled
in this RIS.

Ownership data for New Zealand is much less complete than for Australia. Although
there appears to be low penetration and ownership at the moment, the sales data
from New Zealand suggests that this is increasing at a rapid rate. Due to this lack of
trend data available for NZ, it has been assumed that ownership trends and energy
consumption for heating and cooling in NZ will be comparable to those in Tasmania
for the analysis period. Both markets have comparable climate and market structure
(dominated by sale of reverse cycle split systems) and the gas distribution system is
limited in both markets. New Zealand energy estimates have been estimated using
data on sales in both markets together with data on household numbers.

2.4 Technology and Energy Efficiency

2.4.1 Australian Data

For this Regulatory Impact Statement several sources of data have been used in
order to estimate the total market structure, size and characteristics of air
conditioners.
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Since 2003, the Australian air conditioner market has been systematically monitored
using sales data collected by GfK (a market research company). GfK air conditioner
sales data for the calendar years 2003 to 2006 inclusive, obtained in April 2007, has
been analysed and referenced throughout this report. The data provides brand and
model information together with average price and state of sale for over 600,000 air
conditioners in each calendar year. As the coverage of the GfK data tends to be
poorer for specialist retailers and does not cover wholesale operations, their sales
database is incomplete so GfK estimates are an understatement of total national air
conditioner sales. Their coverage of non-ducted units is quite good (80%+) but the
coverage for ducted systems is relatively low. GfK data has been used primarily to
provide accurate sales weighted estimates of energy efficiency, capacity and average
actual consumer price paid for air conditioners by type by year.

The Australian Bureau of Statistics (ABS) 4602 report — Environmental Issues:
People’s Views and Practices, is released every three years. This report outlines
ownership data for Australia for major appliances, using a sample of several
thousands households. It gives a good basis for historical ownership, although it gives
no indication of sales and is somewhat ambiguous with the definitions of some types
of units. Use of this data in a stock model can generate an implied sales stream which
has been used as a confirmation input for this process.

BIS Shrapnel publish an overall market report for climate control appliances every two
years and a long time series is available from previous editions. It documents
customer responses to a series of detailed questions regarding their purchases in the
year. Around 5,000 households are surveyed in this process for each report. BIS
Shrapnel also compile total product and import data from the ABS to estimate the
market size. BIS Shrapnel provide data on ownership, sales share by type and total
market estimates. This report has been used as a benchmark to confirm other data
sources.

Informark operates an internal industry subscription service which tracks market
supplies by type from all major suppliers in Australia. It reports yearly sales for
different types of air conditioners at a state level and provides good coverage of both
the residential and commercial markets. This data has been used as a primary data
source for total market sales for the few years where it has been available (1998 to
2006). However, it only covers those brands which subscribe to the service so market
coverage is partly incomplete.

Because registration with government is mandatory for MEPS and energy labelling,
detailed performance data for all models on the Australian market are supplied to
regulators as they enter the market. The number of registrations entering the market
in each year varies by appliance type (number of models on the market) and to some
degree this is also affected regulatory changes that occur from time to time.
Registration data contains model performance data and is used to cross maitch
against GfK sales data to provide a more complete market picture on general trends
for the performance and characteristics of air conditioners. Registration data is
available since energy labelling commenced in 1987 so it provides and accurate long
term data set for air conditioner performance trends. Using this data to estimate
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performance trends needs to be done with care as the sales share of each model
registered will vary from the market sales share.

In the case of New Zealand, the regulator (Energy Efficiency and Conservation
Authority, EECA) mandates the collection of sales data for models listed in New
Zealand. This data has been used determined sales weighted attributes for the New
Zealand market. No price data has been made available within the New Zealand
market, but given that all products are imported from comparable sources into both
countries, the relative prices are expected to be comparable.

It should be noted that there are discrepancies between all of these data sources and
none of them appear to be totally complete. The air conditioner market is large and
complex and there are some 200 brands now present, so obtaining complete market
data is fraught with difficulty for many reasons. For this RIS, the best available
composite data has been prepared to undertake energy estimates.

The main types of air conditioners examined in this RIS are illustrated below.

Table 18: Air Conditioner Types

- Other Criteria and Notes

New energy label and new MEPS
levels for heating and cooling

New energy label and new MEPS
levels for cooling

New energy label and new MEPS
levels for heating and cooling

New energy label and new MEPS
levels for cooling

Energy label is voluntary so this
element not covered by this RIS. New
MEPS levels for heating and cooling

Energy label is voluntary so this
element not covered by this RIS. New
MEPS levels for cooling

Note: Some other types are also common such as cassette and packed systems, but these tend to be
larger systems.

Air Conditioners — Sales Data

Air conditioner sales have increased in a spectacular manner over the past 25 years
from less than 100,000 units per year in 1980 to more than 900,000 units a year in
2006 (non-ducted types 1 to 4 and ducted types 5 & 6 only). Another 100,000 units
are also supplied primarily to the commercial sector (cassette and packaged units,
larger 3 phase systems, water cooled systems). Data compiled from all the major data
sources cited above have been used to prepare the time series in Figure 10.
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Figure 10: Estimated Sales of Air Conditioners — Australia (Types 1 to 6)
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For this RIS, air conditioners have been classified into one of six possible types that
will be directly affected by the proposal. These types are predominately made up of
three defining unit configurations — whether the unit is ducted or non ducted, the
internal configuration or construction (unitary = window wall or split system), and the
functionality (reverse cycle or cooling only).

Salient points to note are:

e Total air conditioner sales have doubled since 2000 (an increase of over
12% per annum).

o The market share of split system reverse cycle units (Type 1) has increased
steadily and now makes up over 60% of sales in Australia.

e The market share of split system cooling only units (Type 2) has been
declining steadily and now makes up 6% of sales in Australia.

e The market share of window wall reverse cycle units (Type 3) has been
declining steadily and now makes up 7% of sales in Australia.

e The market share of window wall cooling only units (Type 4) has been
declining slowly and now makes up 10% of sales in Australia.

o The market share of ducted reverse cycle units (Type 5) has been steady at
about 10% of sales. The sales of ducted cooling only units (Type 6) is very
small in Australia.
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Since their introduction in about 1980, split system reverse cycle units have grown in
market share rapidly as illustrated in Figure 11 below. It is important to note that over
the period depicted that the market has also increase in size by a factor 10 as well, so
the increased sales volume of split system reserve cycle models is even more
pronounced than depicted.

Figure 11: Changes in Market Share for Non-Ducted by Air Conditioners in Australia
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Key Characteristics — Air Conditioners

The changes in the capacity of air conditioners over the study period is complex. The
following figures show trends in air conditioner capacity — these have been compiled
from a wide range of available data sources. The capacity of split systems has been
increasing for many years but this has now peaked and is expected to decline in the
future, based on trends in recent years. The capacity of window wall systems was
steady for many years but started to decline in the mid 1990’s (as larger systems were
replaced by split systems). The capacity of window wall cooling only systems is
significantly smaller than for window wall reverse cycle models. In contrast, the
capacity of ducted systems has increased gradually for many years and is expected to
increase in the future. These trends are depicted in Figure 12 and Figure 13.

It is important to note that future capacity trends for air conditioners are expected to
remain unaffected by the MEPS and energy labelling proposals in this RIS as these
program measures target efficiency and not capacity.
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Figure 12: Trends in Non-Ducted Air Conditioner Capacity
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Figure 13: Trends in Ducted Air Conditioner Capacity
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Note: RCC = reverse cycle cooling, RCH = reverse cycle heating, CO = cooling only
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The historical and future trends in air conditioner efficiency are examined as part of
the impacts of the proposal.

2.4.2 New Zealand Data

The monitoring of sales in New Zealand started in 2002 by the Energy Efficiency and
Conservation Authority (EECA) as part of their regulatory powers with the introduction
of mandatory energy labelling. For this project, sales data for the year from April 2005
to March 2006 (referred to as 2006 sales in this report) was analysed in detail. Figure
14 below shows the market share by type for 2006 air conditioner sales in New
Zealand. The non ducted single split system reverse cycle type comprises quite easily
the greatest market share with just over 85%; all other types individually make up
close too or less than 5% of the market.

Figure 14: Market Share by Type for New Zealand 2006 Air Conditioner Sales
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No data on product prices or efficiency trends over time are available for New Zealand
for this study. However, trends are assumed to be comparable to those in Australia in
general and in Tasmania in particular as the mix of products sold in both jurisdictions
and the sales per household appear to be very similar. There is also a large overlap of
models registered for sale in both markets. As all products are imported into both
countries from the same sources and by the same suppliers, it is expected that prices
in Australia and New Zealand will be comparable.

Table 19 below shows the number of annual sales of air conditioners for New
Zealand. The annual sales of air conditioners appear to be increasing each year from
2004 to 2006. It can be seen that the overall market for air conditioners in New
Zealand is about 8% of the Australian market.
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Table 19: Number of Annual Sales of Air Conditioners for New Zealand

I II 2006 - Units I

Source: EECA

243 Comparison between NZ and Australian Key Data Attributes for 2006

Table 20 below shows the air conditioner types sales share comparison between
Australian and New Zealand sales for 2006. It is quite apparent that the main
difference between the Australian and New Zealand is for reverse cycle split systems
(Type 1). This Type comprises almost all of the market share for New Zealand and
over two thirds of the share for Australia (although this is growing). However, as noted
above, the market share by type in New Zealand is highly comparable to that in
Tasmania.

Table 20: Air Conditioner Type Share: Australian and New Zealand 2006 Sales

0.0%
0.0%

2006 GfK data for Australia and EECA sales data for New Zealand (note: the New Zealand data is not published).

Table 21 below shows a comparison of key characteristics for air conditioners for
2006 sales for Australia and New Zealand. The average heating and cooling
characteristics for split system reverse cycle (Type 1) air conditioners for (sales
weighted) are almost the same, although the efficiency of New Zealand models
appears to be slightly higher on average. This is notable as this type comprises the
largest market share for both Australia and New Zealand. The average characteristics
for other types (Types 2-6) are comparable for the most part. There are some small
differences, although the small sample size in New Zealand for these needs to be
taken into account. The overall averages for both Australia and New Zealand are
comparable, mostly due to the closeness of the characteristics of Type 1 (and its large
sample size).

The comparison of ducted systems needs to be treated with caution as the sample
size in both jurisdictions is small.

Table 21: Air Conditioner Characteristics Comparison Between Australian and New Zealand 2006

Sales — Type 1
3.8
4.5

2006 GfK data for Australia and EECA sales data for New Zealand (note: the New Zealand data is not published).
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Table 22: Air Conditioner Characteristics Comparison Between Australian and New Zealand 2006

Sales — Type 2

3.6
35

2006 GfK data for Australia and EECA sales data for New Zealand (note: the New Zealand data is not published).

Table 23: Air Conditioner Characteristics Comparison Between Australian and New Zealand 2006

Sales — Type 3

2.6

3.0
2006 GfK data for Australia and EECA sales data for New Zealand (note: the New Zealand data is not published).

Table 24: Air Conditioner Characteristics Comparison Between Australian and New Zealand 2006
Sales — Type 4

3.3
3.8

2006 GfK data for Australia and EECA sales data for New Zealand (note: the New Zealand data is not published).

Table 25: Air Conditioner Characteristics Comparison Between Australian and New Zealand 2006

Sales — Type 5

4.2

4.3
2006 GfK data for Australia and EECA sales data for New Zealand (note: the New Zealand data is not published).

Table 26: Air Conditioner Characteristics Comparison Between Australian and New Zealand 2006

Sales — Type 6

2.8
2.9

2006 GfK data for Australia and EECA sales data for New Zealand (note: the New Zealand data is not published).
There are few of these products in either market, so caution is required.
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For the purposes of data analysis in this report, the relative energy characteristics of
air conditioners between Australia and New Zealand in 2006 are assumed to remain
constant over the modelling period.

2.5 The Product Market

25.1 Suppliers

The air conditioner market for both Australia and New Zealand is one of many
suppliers and brands, with a range of prices. The picture is complicated by a number
of differing unit types, and the range of retailers. Retailers vary from small specialised
outlets stocking a handful of brands to large chain stores stocking a multitude of
brands and types. There are a very large number of registrations in the online
registration system, held by a large number of suppliers. This complexity in the market
for air conditioners means that obtaining an accurate and overall picture of the market
can be difficult.

Figure 15 below outlines the slowing in the trend of decreasing price. The prices
shown are in real 2005 dollars. The overall price decrease from 1995 to 2005 was on
average 7.6% per annum. However, trend data suggest that falls in prices are slowing
dramatically. Based on sales data from GfK it is estimated that current and future
prices trends will fall at a much slower rate into the future. Hence a real price decline
of 2% per annum has been assumed as the base case for future price modelling.
Reasons for this average price decrease may include the influence of an increasing
share of low cost imports from China and South Asia into the Australian market and
increased competition amongst retailers. The decrease in average price seems to be
slowing due to the increasing trend towards air conditioner types that contain inverter
functions and the saturation of the market by low cost suppliers from China and other
parts of Asia. It is also interesting to note that inverter models tend to be offered by
‘named’ brands and therefore may have a price premium associated with higher
quality products, further increasing their price above low end products.
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Figure 15: Real Purchase Price for Air Conditioner Types 1-4 by Year
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Table 27 below shows the country of origin of sales for air conditioners for Australia in
2006. Over a third of the market is supplied by China, with Thailand making up 25%
and Korea and Malaysia 18% and 11% respectively. Three countries contribute
between 2% and 4% of the market, with a multitude of countries supplying less than
1% (these have been aggregated into Other).

Table 27: Country of Origin of 2006 Sales for Air Conditioners for Australia

Share of Market for 2006
(% of total market)

35%

25%

18%

11%

4%

3%

2%

3%
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Table 28 below the country of origin of sales for air conditioners for New Zealand in
2006. Over a third of the market is made up of units supplied from Thailand, with
China contributing almost 20% and Japan 16%. Five countries supply between 2%
and 10% of the market, with a number of countries contributing less than 1%
(aggregated into Other).

Table 28: Country of Origin of 2006 Sales for Air Conditioners for New Zealand

N e
2006 (% of total market)
39%
19%
16%
9%
5%
5%
4%

2%

2%

2.5.2 Purchasers

Consumer research indicates that appliance purchasers divide into four broad
segments; the hip-pocket orientated who tend to look for models that cost the least to
buy, the efficiency orientated who tend to look for models that are the most energy
efficient, the environment orientated who tend to look for models that will do least
harm to the environment, and those that don’t look at any of the three aforementioned
reasons. Those customers who are efficiency orientated are more likely to be aware of
the energy label and to believe that it was important in the appliance purchase
decisions than either the environmentally or hip-pocket orientated consumers (Artcraft,
2006).

Nearly 9 in 10 (88%) of the Australian consumers surveyed, state that they use the
information on the energy label when buying an appliance (around 50% for New
Zealand), and 75% say that the energy label is very important in the appliance
purchasing process, although these numbers are for appliances generally (mainly
whitegoods) and are likely to be somewhat lower for air conditioners. Consumers
engage in a two stage buying process for appliances. In the first stage they assess a
number of aspects of an appliance such as the capacity, features, type (cooling only,
reverse cycle) design, configuration (non-ducted, ducted) etc. Having then identified
the suitable options among possibly two or three appliances, then consumers tend to
begin comparing value, performance, running costs etc. It was found that 44% of
consumers refer to the energy label in the first stage of this two stage appliance
buying process and 75% of consumers refer to the energy rating label during the
second stage of that process as well (Artcraft, 2006).
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2.6 Operation of Energy Labelling and MEPS

2.6.1 Existing Labelling and MEPS Regime

The mandatory star rating energy label was first introduced for air conditioners in 1987
in NSW and Victoria and was progressively adopted by other states through the
1990’s. In 2002 New Zealand introduced a mandatory energy labelling scheme that
aligned with the existing program. Energy labelling is now accepted by consumers as
an authoritative method of communicating the comparative energy efficiency of air
conditioners, as well as the other products to which labelling applies (refrigerators,
freezers, dishwashers, clothes washers and clothes dryers).

Mandatory energy labelling of appliances is widely seen as a necessary element in a
properly informed and functioning market. It requires suppliers to declare, on a
standardised basis, their products’ energy consumption (shown as kW input on the air
conditioner label) and efficiency (on a 6 star scale) so that consumers are able to
compare them. The cost of energy is the major ongoing cost of operation for a air
conditioner and the energy cost over the product’s life can be more than the purchase
cost. The energy consumption of a product is not visible by inspection, so a
mandatory declaration is essential to enable consumers to consider total life cycle
cost during their purchasing deliberations, if they are so motivated. The presence of
the label itself alerts consumers to running cost and energy efficiency, and increases
the probability that they will take these factors into account.

The ‘algorithm’ is the formula or equation which relates the electricity consumed by a
particular model under standard test conditions to the number of stars to be displayed
on the label. The original star rating algorithm, which was in use from 1986 to 2000,
had a single equation to determine star ratings for all types and groups. This algorithm
was made more stringent in 2000, although it still followed the same structure.

MEPS were first introduced for three phase air conditioning products in 2001 and
single phase products in 2004, with the aim of taking the less efficient products off the
marketplace. More stringent MEPS levels were introduced in April 2006 for most
single phase products and October 2007 for all remaining product types (including
three phase products). In 2003 New Zealand introduced a mandatory MEPS scheme
that aligned with the existing program in Australia.

Although the MEPS levels are not formally related to the number of stars on the
energy label, the introduction of more stringent MEPS level has removed many
products with a lower star ratings from the market. This has narrowed the range of
ratings that buyers encounter during their search and has thus made the label less
effective.

State regulations for energy labelling and MEPS include the requirement that test
results, energy label ratings and declarations of compliance with MEPS must be
registered with one of the four regulatory authorities empowered to register products
in Australia or they must be listed with the New Zealand regulator. The four Australian
regulatory bodies are:
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e New South Wales
e Queensland

e South Australia

e Victoria

A registration for energy labelling or MEPS in any of these states, or a listing in New
Zealand, are accepted and valid in all Australian states and territories and New
Zealand. There are special rules regarding listing with the New Zealand regulator and
supply of products to the Australian market under the Trans-Tasman Mutual
Recognition Arrangement (TTMRA) (essentially products that rely on a NZ listing and
which are sold in Australia must be supplied through NZ).

Applications for registration may be made on paper or electronically on the website
www.energyrating.gov.au. These applications need to include:

e The reports of product characteristics, energy consumption and any other
performance tests carried out in accordance with the relevant standard;

e A declaration that the product meets all relevant performance requirements;
e A sample label (if applicable);

e A declaration that the product meets MEPS requirements (if applicable); and
e The prescribed fee.

Regulatory authorities are empowered to take a range of actions in the event of false
labelling, non-labelling or breaches of label display requirements, including the
following:

o If a person is found to supply (ie sell) a ‘specified’ article which is not
registered for energy labelling or MEPS (where applicable) or where the
registration has been cancelled,;

o If the energy label is found to be obscured (where the product is on display for
sale);

o |If other information is found displayed near the label that conflicts with the data
on the energy label; or

o If the supplier is found to have made a false or misleading declaration.
Other obligations for registration holders include:

¢ Notifying the regulatory authority of any changes in contact details;

e Supplying product for testing if requested by the regulatory authority; and

¢ Liability for costs of check testing by the regulatory authority if tests show that
the product does not comply with requirements.

(E3 Administrative Guidelines, 2005)

The ultimate sanction for proven breaches of labelling or MEPS requirements is
deregistration of a product and/or prohibition of its supply.
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The Equipment Energy Efficiency Committee (E3) manages both the energy labelling
and MEPS programs for Australia. It works in concert with the Energy Efficiency and
Conservation Authority (EECA) of New Zealand which is responsible for program
implementation in NZ. The two countries have a policy of harmonisation of labelling
and MEPS requirements and regulations. Formerly known as the National Appliance
Equipment Energy Efficiency Committee (NAEEEC), E3 is ultimately responsible to
the Ministerial Council on Energy (MCE) which includes the energy ministers of the
Commonwealth, the States and Territories and New Zealand.

2.6.2 Regulatory Instrument AS/NZS 3823 — Its Parts and their History

In the mid 1990s, government and industry agreed on a common format for all
standards which covered products to be regulated for energy efficiency. The so called
2 part standard structure was devised as follows:

e "Part 1" covers the test procedure and ambient conditions such as the test
method, performance measures and test materials;

e "Part 2" contains the detailed technical requirements for energy labelling and
MEPS (where applicable).

In the case of air conditioners, several Part 1 standards (test methods) have been
adopted, based on ISO test procedures, for these products as follows:

e AS/NZS3823.1.1 — Non-ducted air conditioners (1ISO5151)
e AS/NZS3823.1.2 — Ducted air conditioners (1ISO13253)
e AS/NZS3823.1.3 — Water sourced heat pumps (1ISO13256-1)

These test methods are compatible with ISO test methods apart from some small
adjustments to tolerances permitted for some test conditions and local voltage
specifications.

The regulatory Part 2 standard originally contained the energy labelling algorithm
(which was first adopted in 1987 in state regulations) was first published in 1998. The
2000 edition contained the revised energy labelling algorithm introduced in that year.
The 2001 edition contained MEPS levels for three phase products which were
introduced in 2001. The 2003 edition contained MEPS levels for single phase
products were that were introduced in 2004 as well as revised MEPS levels for single
and three phase products in 2007. The 2005 edition contained accelerated levels for
non-ducted single phase products less than 7.5kW output) forward to April 2006 and
also contained notice of MEPS levels for 2008 as well as the new energy labelling
algorithm. The 2008 MEPS levels were withdrawn in Amendment 3 (29 February
2008) with the intention of delaying these for up too two years (the subject of this
Regulatory Impact Statement). Amendment 3 also introduced new more stringent part
load MEPS requirements for models with variable output compressors for products
that do not meet MEPS at rated capacity.

There is also a Part 3 standard which specifies simulation requirements for larger
products and provides an alternative to physical testing for the purposes of
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registration. This standard is only applicable to selected products which do not carry
an energy label (either on a mandatory or voluntary basis, in which case the rating
must be based on physical tests rather than simulation).

All parts of AS/NZS3823 go through the normal public consultation process within
Standards Australia. In addition, E3 hold stakeholder forums from time to time to
discuss regulatory and related issues. There is a close and ongoing dialogue between
industry and government on air conditioner efficiency issues.

A revision of Part 2 containing the revised energy labelling algorithm, label design
changes, new MEPS levels and transition arrangements will be prepared and
released for public comment in early to mid 2009, subject to the satisfactory
completion of this RIS process. Publication is expected in mid 2009.

2.6.3 Membership of EL15/16

Standard AS/NZS 3823 comes under the jurisdiction of Standards Australia
committee; EL 15/16. As with all standards committee constituted under Standards
Australia, EL15/16 has a broad representation from a wide range of industry including
importers, manufacturers and other suppliers, the Retail Traders Association,
consumer groups such as the Australia Consumers’ Association as well as a number
of government representatives, primarily representing energy regulators and E3.

EL15/16 originated as committee ME-016 in the 1980’s (reflecting the mechanical
origin of early air conditioning products) and this was placed under the coordination of
EL-015 (household appliances) in the mid 1990’s as EL15/16 as part of the committee
restructure for government regulation. EL15/16 is a constituted sub-committee of EL-
015 — this means that it is made up of representatives of specified national
organisations (such as peak industry associations and governments) and it has the
ability to prepare and vote to approve standards without reference to a parent
committee (however, EL-015 receive copies of all EL15/16 documents and are
permitted a courtesy vote on any ballot).

As required under Standards Australia rules, all proposed standards, revisions and
amendments are issued for public comment for a period of 9 weeks (this time can be
reduced only in special cases). The committee is required to consider all public
comments on standards and to make any changes that are warranted prior to
publication.

Committees are expected to operate on a consensus basis wherever possible. A
positive ballot of members on the final text for publication is required before a
standard can be published. A majority of members is required for a successful ballot
but if there are negative votes from any significant stakeholder group, Standards
Australia would normally only allow a standard to proceed to publication once a
submission had been made to and approved by the Electrotechnology Standards
Sector Board (E-000). A special Memorandum of Understanding between Standards
Australia and the Department of Environment, Water, Heritage and the Arts (DEWHA)
(on behalf of E3) requires E3 approval prior to the publication of any specified “Part 2”
regulatory standard, including AS/NZS3823.2.
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2.7 Market Failure

Despite the presence of energy labelling for air conditioners, it appears that a
substantial minority of purchasers appear to be uninterested in the efficiency of the
products they purchase. These are either owners who do not care about energy costs
(or the associated environmental impact — see next section on information failure) or
where the products purchased are subject to one of a number of possible market
failures.

Common market failures in the air conditioner market, where there is a disconnect
between the capital cost and the operating cost, all relate to the case of split
incentives. For example:

¢ Jlandlord\tenant problem - where owners are interested in the lowest capital
cost and do not have to pay ongoing energy bills — this is especially prevalent
in commercial establishments but also some residential properties,

o the supply of air conditioners by builders in new homes - where minimal capital
cost is the primary consideration but owners or occupiers pay the ongoing
energy bills; and

¢ selection and installation of an air conditioner by a specialist supplier (in this
case they tend to recommend the product with the highest sales margin and
lowest warranty call-out rate) where the purchaser does not actively engage in
the product selection.

All of these factors can work against the selection of high efficiency products.

It is important to note that all split systems and other large air conditioning units must
be installed by a licensed refrigerant handler. Purchasers often leave it to these
specialists to select and install a suitable unit for their application. Unless the
consumer specifically requests an energy efficient unit and actively specifies this
through the installer or supplier, the most convenient model for the supplier is likely to
be selected (products in stock and models that they know). In addition, sizing of
products is very complex and most purchasers will defer to the expertise of specialists
(who have a vested interest in over-sizing products to ensure performance and to
increase profit margins), which essentially results in a further distancing between the
owner (who pays the ongoing energy costs) and the purchasing decision.

The detailed analysis in Section 6.12 and Appendix 4 show that for many air
conditioner types there is only a weak correlation between price and energy efficiency.
For some types of air conditioners, there is no apparent correlation. However, even in
the case of a weak correlation between price and efficiency, the tendency will be to
install the lowest capital cost option and hence the efficiency will be lower on average
(irrespective of the cost effectiveness of more efficient products).

In the case where there is ho apparent correlation, the problem is less severe, but in
theory the lowest cost options should be of a random efficiency, meaning that these
types of installations should be of average efficiency (rather than low efficiency).
Therefore, both cases still constitute a market failure because both result in an overall
sub-optimal economic outcome when capital and operating costs are considered
together.

45



DECISION RIS: AIR CONDITIONERS APRIL 2009

Air conditioners are subject to several possible market failures, and together with the
information failure outlined in the next section, makes the energy label ineffective in
many cases (where it is present, noting that many air conditioners are not required to
carry an energy label). An effective way to overcome these failures is through the
introduction of MEPS, which eliminates low efficiency products, removing them from
consumer choice. More stringent MEPS levels is therefore a core component of the
proposal to improve the efficiency of air conditioners and to overcome these market
failures.

2.8 Information Failure

This section outlines the limitations in providing information to consumers to help them
optimise their purchasing decision with respect to minimising long term operating
costs. There is no suggestion that information is not important or that energy labelling
should be withdrawn or modified. A large proportion of consumers use this information
in a range of ways and programs like energy labelling and the associated Energy
Rating website are heavily used by consumers (especially for air conditioners).
However, there are limitations on the effectiveness of information awareness (outlined
below) which suggest that complementary program measures may be required to
ensure that cost effective energy savings are implemented.

As outlined in the previous section, there are a number of market failures associated
with air conditioner purchase and ownership, including cases where there are several
types of split incentives (where the purchasers does not directly pay the ongoing
energy bills). Also, although not necessarily a market failure in the strict sense, there
also appears to be many cases where information or voluntary measures are likely to
be ineffective in the air conditioner market.

Research has shown that as many as 30% of air conditioner purchases are impulse
buys where no research or information is sought before purchasing (typically during
hot weather), which indicates that voluntary or information type programs will be
ineffective for a substantial part of the market.

This RIS shows in the section on market analysis, that even where good information is
available on air conditioner energy consumption and efficiency, processing this data to
determine an optimal life cycle cost is complex and is possibly beyond the capability of
many customers. The overall result is that many air conditioner purchasers do not
consider the efficiency of the product when making a purchase, even where
information is available. This is despite the fact that some air conditioners of
comparable price use half the energy and have half the ongoing operating costs for
the same service. Unfortunately for such consumers, the provision of information
appears to be ineffective.

In the case of ducted systems (around 12% of the market) or larger three phase
systems (about 25% of the market), products are not required to carry an energy
label. As these types of products are almost exclusively selected and installed by
specialist suppliers, and these products are rarely on display in retail outlets,
government regulations have not required these products to be labelled — only MEPS
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is mandatory and effective for these products. While some information is available in
product literature and on the Energy Rating website, this is less accessible than the
information on the energy label.

Analysis later in this RIS details the efficiency of products within each of the main
product categories. In a functioning market,(where long term operating costs were
carefully considered) consumers would take the energy efficiency of products into
careful consideration when making a purchase and select high efficiency and low cost
products. Detailed market analysis suggests that this is not always the case, although
there are always other purchase-deciding factors which are also considered such as
brand and features.

It is instructive to consider the market research conducted on recent non ducted air
conditioner purchasers by BIS Shrapnel (2006). While they found that 50% to 60% of
purchasers across all states considered energy efficiency to be very important or
critical in their purchasing decision. they also reported the following data:

e 28% of all purchasers did not consider the energy label at all — for some
brands (noticeably low end brands) nearly 50% of purchasers did not consider
the energy label at all;

o 31% of air conditioner purchases were an impulse buy (no lead time);

e 30% of purchasers did no research at all and nearly half of the remaining
purchasers spoke only with the retailer or supplier;

e 69% of first time air conditioner purchasers were in existing households
(associated with neither a new household or a renovation);

e A significant minority of purchasers were responding to short term weather
events.

All of these factors tend to suggest that many consumers do not consider the energy
efficiency of the products they purchase, suggesting that energy labelling and
associated information has limited or no impact in some cases. This quantitative data
fits well with anecdotal evidence from retailers — if a summer is hot, retailers are
unable to meet consumer demand for air conditioners and they are able to sell
everything in stock. As most air conditioners are imported, the lag time for supply can
be many months. Under these market conditions, consumers use no discretion in
their purchasing approach — they buy whatever is immediately available.

An associated issue is that taking the energy efficiency of a product into account in the
purchasing decision is complex. Once a product is correctly sized for a particular
application, estimating the annual heating and cooling requirement is a non trivial task
and this varies substantially around Australia and New Zealand. Despite tools being
available to assist consumers in the sizing of products (eg www.fairair.com.au) and to
calculate annual operating costs (eg cost calculator on www.energyrating.gov.au), few
tools to estimate annual energy used by an air conditioner by climate zone are
available. This may partly explain why some consumers find taking the energy label
for air conditioners into account more difficult than for other products.
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The energy label for air conditioners undoubtedly has a strong impact in some
segments of the market as is demonstrated by detailed market research of consumer
purchasing patterns by BIS Shrapnel. However, in the case of air conditioners,
around 35% of products are not required to carry an energy label as they are not on
display in retail outlets. A substantial minority of consumers who do buy a labelled air
conditioners do not consider the energy label and fall into the category of being
energy label insensitive or resistant. Their purchasing decisions are either impulse
buys or they do not consider any information such as an energy label or product
efficiency. In the case of weather driven purchases, consumers tend to buy whatever
product is available.

2.9 Bunching in the Higher Star Rating Bands

One reason for the continued market impact of energy labelling over such a long
period was the adjustment of the energy labelling algorithm in 2000 so that product
suppliers retained a commercial incentive to supply more efficient products, and
buyers were still able to identify the most efficient models against a background of
general efficiency improvements.

MEPS have also had a significant impact on the energy consumption of air
conditioners, through the mechanism of removing the least efficient models, rather
than increasing customer demand for the more efficient models, as is the case with
energy labelling.

Because they affect the market in different ways, the impacts of changes in energy
labelling take longer to become evident compared with the introduction of MEPS,
which are tied to specific compliance dates and efficiency levels for all products. The
label-related energy savings accrue gradually over a longer period as consumer
preference for more efficient products grows, and as suppliers and manufacturers
undertake a range of evolutionary changes to their products in order to achieve higher
star ratings. In general terms, the energy impacts from energy labelling also tend to be
smaller overall, especially when compared to stringent MEPS levels, but persist over a
longer period.

Evidence shows that when the intention to introduce or change labelling or MEPS
regulations are communicated to industry in advance, suppliers generally respond by
introducing changes to their products well before the actual date of the regulatory
change. This is generally desirable to ensure that products meet compliance criteria
by the time of introduction of the actual regulation (EnergyConsult, 2006). While this
lead time will affect the characteristics of some products prior to the introduction of the
program measure, the bulk of the program impacts (either energy or cost savings,
changes in emissions or changes in product characteristics) usually occur after the
changes in regulation have been implemented and the new products which are
affected by the changes have been installed for some time.

While labelling and MEPS operate on a product market in different ways, they are
obviously interrelated. At the technical level, they generally rely on the same
legislative instruments, administrative structures, and energy and performance tests.
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At the market level, an introduction of MEPS (or more stringent MEPS) can reduce the
impacts of energy labelling, because it will remove labelled products with lower star
ratings from the market and decrease the range of product efficiency on display. This
will reduce the range of star ratings which the buyer sees in the showroom, and so
reduce the apparent energy value of seeking out a higher-rated product.

The continuing impact of the energy label as a driver of increasing energy efficiency
for the air conditioner market depends on several factors.

e A reasonable spread of star ratings on the market for all classes and
capacities, so buyers are motivated to seek out more efficient options;

e Sufficient space at the top of the energy rating scale so that suppliers can
exploit the commercial value of introducing more efficient products over time;

e A good match between energy consumption under test conditions and
energy consumption under use conditions, at least in a comparative sense;

e That both suppliers and consumers have continued confidence in the
integrity of the program.

Government indicated its desire to review the energy labelling algorithm for air
conditioners as early as 2004 in anticipation of revised 2006 and 2007 MEPS levels. A
new algorithm was discussed and agreed with industry in 2005 and this was included
as Appendix F of AS/NZS 3823.2-2005. It was originally scheduled for implementation
in 2008. During 2006 E3 agreed that the introduction of the new energy label
algorithm should be delayed until 2009 or 2010 following discussions with industry.

Many of the lower efficiency products have been eliminated with the introduction of
these new stringent MEPS levels. There are now a limited number of products with
less than 3 stars on the market in any type for either cooling or heating and for some
product types and sizes the minimum efficiency permitted under MEPS is 4.5 stars.
With the revised MEPS proposal included in this RIS, the minimum permitted star
rating will be almost 5.5 stars (out of a maximum total of 6 stars) for some product

types.

Table 29 below shows the current MEPS levels and the equivalent star ratings for air
conditioners. The bulk of registrations are for small (greater than 4kW) split system air
conditioners, although sales of the smaller split systems is also large.

Table 29: Current MEPS Levels and Equivalent Star Ratings for Air Conditioners

Registrations *

180

550

950

660

Note: * Number of approved registrations as of April 2008, rounded. # Rated cooling output in kW.
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Figure 16 below shows the current star ratings for approved single phase non ducted
split system air conditioners. This particular grouping (types 1 and 2) are of greatest
interest as they combined comprise by far the greatest market share for air
conditioners for Australia and New Zealand. It can be seen that the majority of
approved units under the current algorithm achieve four stars or greater, this is due to
the current MEPS levels. A number of products rate well in excess of 6 stars under the
2000 star labelling algorithm. Although it is not defined on the below figure, the effect
of these MEPS levels can be seen through the ‘steps’ in approved models plots in the
figure (the steps go down as the cooling capacity increases). Figure 17 better
demonstrates this trend.

Figure 16: Current Star Ratings (2000) for Approved Single Phase Non Ducted Split System Air
Conditioners — Cooling EER
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Figure 17 below shows the current MEPS levels for approved single phase non
ducted split system air conditioners for Cooling EER. Like Figure 16 above, the
models displayed are of types 1 and 2. The red line indicates the MEPS level for
2004, the pink line the MEPS level for 2007 and the green line the MEPS level for
2010, which is covered by this proposal. The ‘steps’ that can be seen in Figure 16 are
all the more apparent and the reasons for these are clear, as the MEPS level
decreases due to capacity reasons, the lowest cooling EER for registered models
meet the line.
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Figure 17: Current Star Ratings for Approved Single Phase Non Ducted Split System Air
Conditioners
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Figure 18 below shows the current star rating bands for approved single phase non
ducted split system air conditioners for Heating COP. As for cooling, a number of
products currently on the market exceed 6 stars under the 2000 star rating algorithm.
It is worth noting the lack of ‘steps’ for heating mode as there is currently no MEPS
requirement for heating.

Figure 18: Current Star Ratings (2000) for Approved Single Phase Non Ducted Split System Air
Conditioners — Heating COP
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The main project aim is to show the case for an introduction of new MEPS levels
together with a revised energy labelling algorithm for air conditioners, that is both
technically sound and will provide a solid basis for the rating of products in Australia
and New Zealand over the next 5 to 10 years. Ultimately the solution will have to be a
compromise that maximises energy savings within the bounds of technical feasibility
while forging agreements between local manufacturers, importers, government and
consumer groups.

The issue of clustering of stars at top of the energy rating label scale and hence
declining impact of labelling on suppliers and buyers, was noted as early as 1991 for
refrigerators and freezers (GWA, 1991). Air conditioners have followed the same trend
as that found in refrigerators and freezers; as MEPS levels have been made more
stringent, the star ratings of available products have clustered at the higher levels with
the lower star rating bins empty.

Even without MEPS through the 1990's, a general re-scaling for all labelled
appliances was necessary by 1998 and this was implemented in 2000. When energy
labelling was first introduced, there was one algorithm for all types. This has continued
through all algorithm changes. When MEPS for single phase products was first
introduced in 2004, it eliminated the least efficient and lowest rated air conditioning
products from the market. This caused some clustering of stars towards the top of the
energy rating scale. More stringent levels in 2006 and 2007 have made this effect
even more pronounced.

Energy labelling and MEPS programs are complementary. If there were only MEPS,
suppliers would have no incentive to increase the efficiency of their products past the
minimum performance levels required by law. This means that efficiency
improvements would rely primarily on a continuous series of revised MEPS levels.
Conversely, if there were only energy labelling, there would be nothing to stop the
ongoing supply of low star rating and low efficiency products to those segments of the
market that are not sensitive to lifetime operating costs or energy efficiency concerns
(so called label resistant segments and those with market failures).

Together, the two programs not only exclude the least efficient products, but also
motivate suppliers to gain market share by increasing the star ratings of their
products.

The spread of star ratings on the market has narrowed over the past 4 years as seen
in the below figures. Figure 19 shows the national sales distribution of air conditioners
by star rating for cooling. It can be seen that the majority of the market for 2006,
around 45%, was for 4 star models. It is important to note that sales data can lag
behind the introduction of new MEPS levels — some models that were approved and
imported prior to the 2006 MEPS levels and can still be sold after their introduction.

Figure 20 shows the national sales distribution of air conditioners for heating. It can be
seen that the majority of the market for 2006, around 40%, was for 3.5 star models (in
previous years it was 4 stars, the change can be put down to the prevalence of
‘Private Label’ models in the preceding years). Although these figures are only for 4
years, it can be seen that there is a clustering of star ratings towards the higher end,
this will only be accentuated in the future with the introduction of more stringent MEPS
levels.
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Figure 19: Australian Sales Distribution by Star Rating — Air Conditioners - Cooling
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Figure 20: Australian Sales Distribution by Star Rating — Air Conditioners — Heating
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Figure 21 shows the distribution of the current star rating algorithm for cooling mode
(2000) for approved registrations as at April 2007, which includes listings in New
Zealand. It can be seen that although the distribution varies according to type, the
majority of approved registrations are for 3.5 to 4.5 star models. These figures exclude
all models that have been grandfathered as a result of 2006 and 2007 MEPS levels
and reflect current products now on the market. Figure 22 shows the distribution of the
current star rating algorithm for heating mode (2000) for approved registrations as at
April 2007, which includes listings in New Zealand. It can be seen that the distribution
varies according to type, the majority of approved registrations are for 3.5 to 4.5 star
models.

Figure 21: New Zealand Sales Distribution 2007 by Star Rating — Air Conditioners - Cooling

[SubmitStatus[Approved]Current-n[(All)[Pass-3P[(All) Pass-1P](All)]

Count of Type-n

500

450

400

350

300

Type-n

04
o3
|2
o1

_In
il
"l

250

200

150

100 = =

50

15 2 25 3 35 4 4.5 5 55 6

New Star Cooling

54



DECISION RIS: AIR CONDITIONERS APRIL 2009

Figure 22: New Zealand Sales Distribution 2007 by Star Rating — Air Conditioners - Heating
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With the rapid increase in average air conditioner efficiency over the period 2004 to
2006 due to MEPS, the number of lower star-rated products on the market has
declined, and the most common rating facing customers is now between 3.5 and 4.5
stars for both cooling and heating products, mostly due to the introduction of stringent
MEPS levels. Even energy-aware customers generally consider 4 stars a satisfactory
rating, so the motivation to seek out more efficient products is diminished. This effect
will continue as sales-weighted star ratings gradually creep up in the coming years. It
is also worth noting that there are currently some units on the market that have a
current Star Rating Index of well over 6 (some are as high as 10), which is also a
strong indicator that the star rating algorithm requires re-grading.

As was found in 2000, re-scaling may again be necessary to maintain the
effectiveness of labelling. Given the lead time for any change star rating algorithm,
customers will not see any new labels until 2010, so this would be about nine years
from the last re-grading. This is about the optimum interval between algorithm
updates, allowing the market to mature in terms of star rating distribution, and giving a
better picture of whether any changes to the algorithm are required.

2.10 Pushing Towards Higher Energy Efficiency for Cooling Mode

The wide range of efficiencies still on the market, despite the introduction of several
MEPS levels over the period 2001 to 2007, show that there is still a lot of room for
further improvements in energy efficiency in the air conditioner market. It is important
to maximise this impact from an energy and greenhouse policy perspective. One of
the most effective ways of achieving this is through more stringent MEPS levels.
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MEPS results in substantial energy savings through removal of the least efficient
products on the market.

Part of the proposal in this RIS is to also introduce more stringent MEPS levels for a
range of air conditioners in 2010. This will push the average efficiency of available
products to even higher levels and will ensure further savings are made. It will also
make the proposed energy label re-grade even more urgent. Despite the higher MEPS
levels proposed, there are still a large number of products on the market that meet the
new requirements.

The aim of MEPS levels in Australia and New Zealand is to meet world’s best
practice. Australia and New Zealand cannot drive the efficiency of the world air
conditioner market to levels that are higher than products that are commercially
available as we are a relatively small importer of products. However, governments still
have a responsibility to regulate products and to promote high levels of energy
efficiency. In the case of air conditioners, setting higher MEPS levels is highly feasible
as there is a very wide range of product energy efficiency already on the market.
Setting new more stringent MEPS levels will mean that there will still be a wide range
of product choice available to consumers. With sufficient notice, importers can alter
the specification of minimum efficiency for products they import at minimal cost.
Increasing appliance efficiency has substantial benefits in terms of reduced energy
and greenhouse emission reductions that generally outweigh program and purchase
costs.

New MEPS levels proposed in this RIS were set out in 2005 in AS/NZS3823.2-2005,
originally for implementation in 2008. They were originally proposed in the
consultation RIS released in mid 2005 (Syneca 2005). The proposed date for
implementation has been delayed after consultation with industry to ensure that they
have enough lead time. However, analysis of the market data suggests that a wide
range of products already meet the proposed new MEPS requirements so the
technical feasibility is no longer in doubt.

One important element in this proposal is to lift the MEPS level (minimum EER) to a
uniform minimum of 2.75 for all smaller ducted systems. Ducted systems are a
particular problem and may warrant even more stringent MEPS levels in the future as
their energy use is generally larger than non ducted systems (their capacity is larger
and they tend to be installed to condition the whole home) and losses from the ducting
system can typically be of the order of 30%, which means that the overall system
efficiency during normal use is 30% lower than the nominal tested system efficiency
used for regulatory purposes such as labelling and MEPS.

2.11 Energy Efficiency for Heating Mode

Since MEPS was first introduced for three phase air conditioners in 2001, there has
been no minimum requirement for heating mode efficiency for reverse cycle or heating
only products. In a well designed air conditioner which is optimised for both heating
and cooling operation, the technical efficiency under heating mode is usually slightly
higher in heating mode as the energy from the compressor operation (the heat
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resulting from the compression of the refrigerant) can contribute to the overall heat
load going into the conditioned space, which in turn increases the overall COP of the
system. For a given air conditioner compressor, the relative performance of heating
and cooling modes can be altered by changing the relative size of the indoor and
outdoor evaporator/condenser units and also to some degree by the configuration of
the refrigeration values and other controls.

It would appear that the introduction of stringent MEPS levels for cooling mode has
resulted in an overall substantial improvement in heating mode efficiency of most
products on the market, which is expected. However, of concern is the performance of
a small minority of products where it appears that the heating mode performance has
been downgraded substantially in order to meet the MEPS levels for cooling mode.

Figure 23 below shows the cooling EER versus the heating COP for approved single
phase non ducted split system air conditioners. The vast majority of products lie above
the red line which means that their heating performance is better than their cooling
performance (expressed as Watts/Watt). However, it can be seen that there are a
number of products that fall well below the red line, which means that their heating
performance is poor and in all likelihood has been compromised in some way to meet
the minimum efficiency (MEPS) requirements for cooling. If consumers are relying on
MEPS to guarantee minimum cooling efficiency, or where MEPS is introduced to
address market failures, it is reasonable that some equivalent guaranteed efficiency
for heating performance is also applied as part of the MEPS regime. Given that such a
requirement would only affect a small number of products which appear to have
compromised heating performance in any case, the market impact of such a
requirement is likely to be small. However it will offer a safety net of consumer
protection for heating performance.
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Figure 23: Cooling EER versus Heating COP for Approved Single Phase Non Ducted Split System
Air Conditioners
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Given that heating mode for air conditioners in many of the larger states accounts for
a substantial part of the total energy consumption, and the majority of energy
consumption in the ACT, Tasmania and New Zealand, it would appear that minimum
efficiency requirements (MEPS) on heating mode is warranted, even if only at a level
that offers some degree of consumer protection on heating efficiency (as opposed to
driving the efficiency of the market).

2.12 Demand Response Capability

Air conditioners play a large role in peak load issues experienced during times of high
electricity demand. Number studies have shown that air conditioners can account for
30% to 50% of total state demand on days of extreme weather (EES 2005a). In order
to reduce the capital costs of providing distribution infrastructure that will only be
utilised at peak times, electricity suppliers throughout Australia are exploring programs
to encourage users to manage their electricity loads at those times. The essential
elements of these programs are:

e Electricity pricing structures or other means to encourage customer to take
action at the time of high loads on the supply system (often called ‘critical
peak’ periods)

e Convenient ways for customers to respond

Signalling changing prices to consumers, eg via ‘in-home displays’ has been found to
have a limited impact, in the absence of means for consumers to pre-select
automated ‘demand responses’ or to voluntarily enter direct load control agreements
with their electricity suppliers (NERA, 2008).
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Demand Response is the automated alteration of an electrical product’s normal mode
of op%ration in response to an initiating signal originating from or defined by a remote
agent . At present, some air conditioners have a latent demand response capability in
their control software, but low-cost means to realise this capability have not so far
been available. A forthcoming standard will define the physical connections and
communicatsions protocols necessary to realise the demand response modes set out
in Table 30.

Table 30: Proposed Demand Response Modes, AS4755.3.1

I Description of Operation in this Mode

Compressor off

The air conditioner continues to cool or heat during
the demand response event, but the energy
consumed by the air conditioner in a half hour period
is not more than 50% of the total energy that would
be consumed if operating at the rated capacity in a
half hour period

The air conditioner continues to cool or heat during
the demand response event, but the energy
consumed by the air conditioner in a half hour period
is not more than 75% of the total energy that would
be consumed if operating at the rated capacity in a
half hour period

The potential net benefit of introducing demand response capability into between
7.5% and 15% of the air conditioner stock, in the context of a national rollout of smart
meters, has recently been estimated at between $250 million and $756 million NPV
(MCE, 2008). However, the standard demand response capabilities envisaged in the
above table could also be introduced without the presence of smart meters, or in
advance of later installation of such meters.

As not all models of air conditioner will have demand response capability, or the same
level of demand response capability, it is necessary to provide a convenient way for
buyers to identify such products prior to and at the time of purchase.

Just as energy labelling enables buyers of products to respond to expected energy
prices over the lifetime of the product, rather than (or in addition to) responding to
dynamic prices by altering their use of the product, labelling can also assist buyers to
select appliances with demand response capability. Their motivation to do so will
depend on the perceived benefit. This is likely to come from financial incentives from

? The signal may be an instruction such as ‘operate at 50% of maximum rated output for the next 30
minutes’. It may be originated by a remote agent, or by the software in the customer’s own equipment,
for example, if it receives an indication that pre-selected ‘critical peak price’ electricity levels have been
reached. Possible ways to signal, respond to and over-ride demand response are set out in AS4755-
2007 Framework for demand response capabilities and supporting technologies for electrical products.

3
The provisional title for the Standard, which is being developed by committee EL-054, is AS4755.3.3-
Interaction of Demand Response Enabling Devices and Electrical Products: Operational Instructions
and Connections for Air Conditioners. It is due to be released for public comment in May 2008.
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electricity suppliers (network operators, retailers or both) for participation in demand
response programs. The utilities which have trailed or are currently trailing such
programs include ETSA, Western Power, Ergon, Energex and Integral Energy.

Different utilities are likely to offer different levels of incentive according to their
preferred level of demand response capability. All products claiming demand
response capability under AS4755 must meet DRM 1 at least. However, the presence
of DRM 2 and/or DRM 3 may make the product more attractive to some utilities (eg
because it makes the air conditioner more likely to remain in a Demand Response
program because the original buyer or subsequent occupants of the house will have a
wider range of participation options) and less attractive to others (eg because total
shut-off in emergencies is not an option). Also, some utilities will have simple
communication systems that can only access DRM 1, while others will be able to
access DRM 2 and DRM 3 as well:

Communications networks will inevitably differ in different parts of the country
and may involve different and proprietary communications protocols, which
would therefore need to be inherent in the devices. This represents a significant
issue that would need to be addressed. It also represents a potential barrier to
customer take-up of DLC (direct load control) products, given that a customer
would need to ensure that the appliance they purchased was suitable for the
DLC system operated in their distribution region (NERA, 2008a, pp 166).

2.13 Standby and Crankcase Heaters

Since March 2006, it has been mandatory for new registrations for MEPS and energy
labelling to report data on the power consumption in standby and off modes as well as
information on the power consumption of crank case heaters (where applicable).
There are about 1850 approved records that contain this data to date (about two thirds
of current approved registrations). Some approved registrations entered before March
2006 do not have this data and still remain current. Around 20% of records with the
data entered have a crankcase heater, around 85% consume energy in standby, and
55% consume energy in off mode. It needs to be noted that there appears to be
discrepancies in the registration data for a few models, but this does not detract from
the general analysis and conclusions in this report.

Table 31: Air Conditioner Energy Consumption Values for Standby and Crankcase Heaters

N =

359
355
1205
313
710
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For products with a crankcase heater, only standby mode or off mode will be the
predominant power consumption when not in use. Similarly, for products without a
crankcase heater, only standby mode or off mode will be the predominant power
consumption when not in use.

Figure 24 below show the distribution of crankcase heater power for approved air
conditioners (only those 359 models with crankcase heaters). It can be seen that there
is a range of power levels (which will be present whenever the product is not
operating), although of concern is the number of units that use between 90 and 97.5
Watts; which also contains the highest share of units with a crankcase heater.

Figure 24: Heater Power in Watts for Approved Air Conditioners with Crankcase Heaters
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Figure 25 below shows the power consumption in standby mode for approved air
conditioners (for those 1560 models with a standby mode — includes some units with
crankcase heaters). It can be seen that there is a range of power consumption,
although of concern is the number of units that use more than 20 Watts, some of
which do not claim to have crankcase heaters.
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Figure 25: Energy Consumption in Watts for Registered Air Conditioners in Standby Mode
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Figure 26 below shows the power consumption in off mode (for those 1023 models
with an off mode — includes some units with crankcase heaters). It can be seen that
there is a range of power consumption, although of concern is the number of units that
use more than 50 Watts.

Figure 26: Energy Consumption in Watts for Registered Air Conditioners in Off Mode
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Many products (but not all models) have both off mode and standby mode present.

This data shows that the power levels in off mode, standby mode and for crankcase
heaters is substantial in some cases. At a power consumption of 50 Watts, the annual
energy consumption would be 388 kWh per year (assuming 1000 hours usage, or
7760 hours not operating), which is the equivalent energy consumption a large new
household refrigerator. At this stage, even though off mode, standby mode and
crankcase heater data has been collected since early 2006, there are no requirements
regarding this energy consumption in terms of an impact on energy labelling or MEPS
(which only use operational efficiency and at this stage ignore any power consumption
when not in use).

Figure 27 and Figure 28 below show the impact of crankcase heaters and standby
consumption on annual overall EER for 500 hours of operation per year and 1500
hours of operation per year respectively. The current regulatory system does not take
any non operational power consumption (so this is 0 Watts on the figures). It can be
seen the impact of crankcase and/or standby consumption on EER increases
markedly as the input size of the unit decreases. This decrease is accentuated as the
hours of use decrease and the on mode energy consumption also decreases. For
example, in the case of a 0.5 kW split system air conditioner with a crankcase heater
of 50 Watts, the annual EER falls from 3.5 down to 1.3 for 500 hours use a year at
rated capacity and in the case of a 75W crankcase heater the annual EER is 1.0,
which is the same as a resistive heater. This level of use would be typical for many of
these units. This example demonstrates the importance of including non operational
energy consumption in the overall annual efficiency for air conditioners to enable
consumers to make informed purchase decisions and to take this power consumption
into account for MEPS.
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Figure 27: Impact of Crankcase and Standby on Annual EER for 500 Hours of Operation per Year
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Figure 28: Impact of Crankcase and Standby on Annual EER for 1500 Hours of Operation per Year
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2.14 Power Factor

Since March 2006, it has been mandatory for new registrations for MEPS and energy
labelling to report data on the power factor during operation. The issue of power factor
is often raised in the context of peak load and utility distribution issues — a poor power
factor increases the current required (for a given input power) which can affect the
sizing of distribution transformers and other elements of the distribution system. Given
that many states now have summer peak loads and this is driven by air conditioning
loads, some consideration of power factor is a potentially important issue, mostly from
a peak load perspective.

The power factor of an AC electric power system is defined as the ratio of the real or
active power (the energy over a particular time) to the apparent power (the product of
the current and voltage of the circuit); the lower the ratio, the lower the power factor.
Currently there is no specific requirement for the allowable power factor for air
conditioners. Figure 29 and Figure 30 below show the power factors for approved air
conditioners for cooling and heating modes respectively. It can be seen that the vast
majority of units have a power factor greater than 0.9, but units that claim a power
factor of exactly 1 are perhaps suspect. Units claiming less than 0.85 are of some
concern for the reasons listed above. The few models with a reported power factor of
less than 0.5 may be spurious data.

There are about 1900 approved records that contain data on power factor to date.

Table 32: Air Conditioner Power Factor Values for Cooling and Heating
N =

1870
1677
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Figure 29: Power Factor (Cooling) for Approved Air Conditioners
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Figure 30: Power Factor (Heating) for Approved Air Conditioners
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Given that most units appear to have a satisfactory power factor already, it would
seem to be desirable, expedient and of low market impact to set a mandatory lower
limit on power factor as part of the new MEPS and labelling proposal to eliminate the
few models that have very poor power factor attributes. Such a proposal is expected
to have wide industry support as well as support from electricity supply utilities.
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3. Regulation Objectives

3.1 Objectives

The primary objectives of this proposal are to minimise the social costs (economic and
environmental) associated with the supply and use of air conditioning services and to
bring about reductions in Australia’s greenhouse gas emissions below what they are
otherwise projected to be (ie the “business as usual” case), in a manner that is in the
community’s best interests.

In addition to meeting the primary objective, any option for addressing the problems
identified in the previous chapter should also meet appropriate assessment criteria.

3.1.1 Assessment Criteria

The primary assessment criteria are the comparison of the projected costs and the
projected benefits of the proposal compared to the base case of the program
continuing unchanged.

Secondary assessment criteria are:
1. Does the option minimise negative impacts on product quality and function?
2. Does the option minimise negative impacts on manufacturers and suppliers?

3. Is the option consistent with other national policy objectives, such as reduction
in the emissions of ozone depleting substances?

4. The Proposed Regulation and Options

The options considered to achieve this objective are to continue driving energy
efficiency of the air conditioner market by the possible introduction of:

e non-regulatory approaches to achieve improved efficiency measures;
e more stringent MEPS levels for selected products in cooling mode;
e MEPS levels for heat mode for the first time for all products;

e measures that reduce standby power consumption and the energy used by
crankcase heaters for air conditioners or where compensating increases in
operating efficiency are required to counterbalance these elements;

e anew energy labelling algorithm and energy label for air conditioners; and\or

e a combination of some of these measures.
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Other technical requirements are included to improve the performance and function of
air conditioners but which do not necessarily result in any significant reduction in
energy consumption.

The specific objectives of the energy label algorithm re-grade would be to:

¢ Maintain a reasonable spread of star ratings on the market for all classes and
capacities, so buyers are motivated to seek out more efficient options;

¢ Provide sufficient space at the top of the energy rating scale so that suppliers
can exploit the commercial value of introducing more efficient products;

e Ensure a good match between energy consumption under test conditions and
energy consumption under use conditions, at least in a comparative sense;

e Assure that both suppliers and consumers have continued confidence in the
integrity of the program.

Air conditioners are different to other products considered for regulation as many air
conditioner types have been subjected to regulatory requirements since 1987. All
products within the scope of this RIS are now subjected to mandatory Minimum
Energy Performance Standards and almost all single phase non ducted units are
subjected to mandatory energy labelling. Other air conditioning products carry an
energy label on a voluntary basis as long as they meet the same requirements (testing
requirements, registration etc).

The different appliance types covered by this RIS have differing programs concerning
them. Single phase non ducted products4 have been all been subject to mandatory
energy labelling since 1987 and MEPS since 2004. Single phase ducted products may
now carry an energy label on a voluntary basis and they have also been subjected to
MEPS since 2004. All three phase products may carry an energy label on a voluntary
basis and they have also been subjected to MEPS since 2001.

Normally a RIS would require consideration of non regulatory options in order to
achieve the objectives stated by COAG. However, previous RISs have justified the
current regulatory regime and have all passed the required regulatory review process
in previous years as follows (refer to references for details — all reports are available
from www.energyrating.gov.au in the electronic library):

e Labelling algorithm change in 2000: GWA 1999a and GWA 1999b
¢ Introduction of MEPS for three phase air conditioners in 2001: GWA 2000

e Introduction of MEPS for single phase air conditioners in 2004: Syneca 2003

e Upgrading of MEPS levels for single and three phase air conditioners in
2006/2007; Syneca 2005

4
At the time of its introduction in 1987, all systems to 7.5kW had to carry and energy label. The scope of
energy labelling was changed from 7.5kW to single phase in 2000 while the requirement to mandate
energy labelling only for single phase non-ducted systems was introduced in 2003.
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Governments have indicated a strong desire to increase the energy efficiency of
products on the market and the active dismantling of the current regulatory regime of
energy labelling and MEPS, which has been very effective in reducing energy
consumption to date, is not being actively considered as part of this RIS. The
consequences of this option, which would be considerable in terms of a degradation in
energy efficiency, have not been quantified for this regulatory impact statement.

Two possible non-regulatory options are considered feasible to operate in parallel with
the existing regulations and these are outlined in the following section. Regulatory
options are outlined in the subsequent sections.

4.1  Non Regulatory Options

41.1 Voluntary Labelling Algorithm Change

The first option is that the labelling algorithm change proposed be made voluntary
rather than mandatory as is proposed. While conceptually this may be attractive,
there are a number of serious ramifications from such an approach. The energy
labelling regrade reduces the number of stars allocated to a particular product.
Therefore suppliers will actively resist moving to the new energy labelling algorithm as
they will receive a lower number of stars under the new algorithm compared to the
existing algorithm and their product will appear less efficient to consumers. Without
an enforced timetable for change to the new algorithm, it is likely that few, if any
suppliers would adopt the new star rating algorithm for their products. The other
serious issue is that without an enforced timetable for transition, there is likely to be a
mix of old and new labels on display on the market for a considerable time, which will
increase consumer confusion and may undermine the effectiveness of the energy
labelling scheme overall. So a voluntary transition to the new energy labelling
algorithm can be ruled out as an alternative proposal in this RIS — the only labelling
options considered are to maintain the current algorithm for an indefinite period or to
upgrade to a new labelling algorithm within a defined timeframe. It is important to note
that the transition arrangements proposed have been developed in close consultation
with industry and provide the maximum flexibility during the changeover.

4.1.2 Rebate Option

The second non-regulatory proposal considered is a subsidy or rebate for consumers
to purchase more efficient air conditioners. A rebate could be an effective non
regulatory measure to change consumer purchasing patterns. This is examined and
guantified in more detail in the following section.

A rebate to purchase a more efficient air conditioner is a possible non regulatory
option which could be implemented as an alternative to regulatory labelling and/or
MEPS options, which are also considered in this RIS. The approach would be to offer
a rebate of a specified amount to purchasers of an air conditioner that achieved a
minimum specified efficiency level. The intent would be to increase the share of high
efficiency air conditioner sales in order to achieve a comparable overall increase in
average efficiency for new air conditioners sold under a regulatory option.
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Given the analysis of price and efficiency for air conditioners sold in 2006, there
appears to be only a weak correlation between price and efficiency for products of a
similar type, features and size. However, a large step in the efficiency could result in
a small increase in purchase price. This would be similar in overall effect for a MEPS
option of a rebate option. For the proposed increase in EER (efficiency) of about 1.0
for products eligible for a rebate, consumers could be expected to pay of the order of
$50 to $130 more in terms of purchase price (not considering the benefits from
reduced energy costs which would offset these costs). An evaluation of a number of
programs such as the water efficiency program and the impact of rebates offered to
purchasers of clothes washers indicates that a rebate of the order of $150 per product
would be required to attract the attention of consumers and alter their purchasing
behaviour (ISF 2008). A rebate of this size would appear to be the minimum to
overcome the possible increase in purchase prices resulting from the increased
efficiency and to make it worthwhile for consumers to seek the rebate.

The sales weighted efficiency of products currently on the market and offered for sale
in 2008 is in the range of EER 2.9 to 3.1 (W/W), depending on the product type. The
energy impact of the MEPS proposal is to increase the overall sales weighted EER by
about 0.2. So a rebate approach should aim to have a comparable market impact in
terms of energy efficiency, if it is to be considered a viable option.

The EER MEPS requirement for most products is now 2.5 or 2.75 for ducted systems,
2.75 for window wall and 3.05 for split systems (depending on size, noting that split
systems dominate sales). To have a significant impact, a rebate should only be
available for products that exceed the MEPS level by a considerable margin — eg by
an EER of 1.0 (ie an EER of 3.8 on average, depending on the product type). Many
products on the market are already well above the MEPS level, so the sales weighted
average EER is already 0.2 above the average MEPS level — a total average of
around 3.0. There are also a considerable number of models on the market that fall
into the eligible category (1.0 above the MEPS level), but their current sales share is
small, at around 5%.

When offering a rebate to achieve a minimum efficiency level, models that already
meet the requirement will be eligible immediately. The change in the market average
efficiency depends on which models reduce their sales in order to purchase products
that are eligible for the rebate. The energy impact would be less than predicted if
purchasers of higher than average efficiency products (ie already at 0.5 above the
MEPS level) were moving to eligible products, whereas the impact could be larger
than expected if purchasers of lower than average efficiency products (say only at the
MEPS level) were moving to eligible products. For this analysis, an optimistic
assumption of an average case (currently 0.2 above the MEPS level) moving to
eligible products is assumed.

Total sales of air conditioners within the scope of a possible rebate are about 700,000
per year (assuming only single phase models are eligible — such a small rebate would
have no impact on commercial products due to their much higher purchase price). If
5% of sales are already eligible for a rebate, this would have to increase to 26% to
achieve an increase of EER of 0.2 (assuming purchasers were moving from average
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market products to eligible products). This would need to be 30% or more if
purchasers of above average products were the main consumers attracted to the
rebates.

Assuming an administrative cost about $50 per rebate (which based on data from
other programs, is low), the funding for this program would be 0.26 x 200 x 700,000
which is $36.4 million per year. This could be of the order of $42 million per year if
consumers that were otherwise selecting higher efficiency products were opting for a
rebate. Funding for this program element would need to be maintained for an
indefinite period to maintain its effect in subsequent years.

To put this in perspective, this funding is about 10 times the current total annual
national government budget for energy efficiency within the energy efficiency
committee of the government (E3).

This option can safely be ruled out of detailed consideration in this RIS as the NPV of
just 3 years of rebate at this level would be more than the total net benefit arising from
the MEPS proposal (Scenario A) over the period to 2020, assuming the effect would
continue after the rebate has ceased in 3 years (unlikely). Obtaining a commitment
for external funding of around $110 million is not a trivial exercise. The benefit cost
ratio would fall from around 3 under Scenario A (no rebate) to about 1 (no new
regulation, rebate only).

There are a number of issues with a rebate approach which weight against its use.
Firstly, to achieve an equivalent energy saving, the total value of rebates as indicated
above would have to be considerable as indicated above. It is unclear where a
funding stream for rebates would obtained for this program. This could be funded by
government or by electricity utilities. Given that air conditioner owners are already
considerably more expensive for electricity utilities to supply compared to non air
conditioner households (mostly associated with peak load issues which are not
considered in this RIS) (GWA 2004), a further subsidy by electricity utilities for any air
conditioner purchase would seem to exacerbate this situation further, which is
undesirable.

The second issue is that the market response to the program is somewhat uncertain.
At the proposed rebate level, the market response could be small (in which case their
total value of rebates would be small but the associated energy savings would also be
small) or the market response could be large. In the latter case, the total budget
allocation could be used up very quickly, which could cause the program to be
terminated.  Starting and stopping of programs has the potential to confuse
consumers and sends mixed messages in terms of priorities.

Thirdly, the expected price increase for an increase in EER of 1.0 would take up a
significant part of the rebate value. This has a large overall negative effect on the
benefit cost ratio as the rebate appears as a program cost and the increase in
purchase price of products also appears as a program cost.

A serious issue in any such rebate scheme is free riders — these are consumers that
avail themselves of the rebate but who would have purchased the eligible product in
any case. Free riders increase the total cost of the rebates but should not be counted
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as part of the market impact or response. A survey of whitegood purchasers shows
that as many as 50% of purchasers of front loading washers that received a rebate
would have purchased the appliance even without the rebate (BIS Shrapnel 2006).
While the number of free rider may not be quite as high for air conditioners, it could be
considerable. This effect has not been explicitly included in the above calculations —
the presence of any free rider reduces the savings arising from the program. The
other associated free rider effect is the product efficiency eligible purchasers would
otherwise have purchased. It is likely that many will be consumers that would have
chosen higher efficiency products in any case, which means the energy impacts are
somewhat overestimated while the costs remain the same. All of these factors go to
substantially reducing the overall energy savings attributable to the rebate approach
but the program costs remain unchanged.

The other negative consequence of rebates is that retail prices often rise to absorb
some of, if not all of, the value of the rebate, which means that the consumer is little
better off compared to a non rebate approach. This impact is well documented market
effect but has not been factored into the above analysis, which assumes that retail
prices are unaffected by any rebate.

Rebates are only effective for consumers that are active in the purchasing process.
Rebates will have no effect on many of the main market failures identified in this RIS
(refer to Section 2.7), so this market segment, which is considerable for air
conditioners, will not be addressed by such a proposal.

Given the poor benefit cost outcomes from a rebate approach and the wide range of
possible negative outcomes, this option has not been fully costed as an alternative in
this RIS but this analysis has been included for completeness.

4.2 Proposed Regulatory Options

The regulatory options quantified in this RIS cover a range of proposals regarding air
conditioners. One option is to increase current cooling MEPS levels for most single
phase products. It also proposes changes to the MEPS levels for some three phase
products to rationalise the MEPS requirements for single and three phase ducted
products for the smaller size ranges. These changes only cover products that use air
as their heat source for heating or heat sink for cooling. The other option is a re-
grading of the mandatory energy labelling algorithm for single phase non-ducted
products. Other issues such as MEPS for heating efficiency, standby power and
crankcase heaters and an indication of demand response capability, which have all
become significant problems, have also been addressed as options under the
proposal.

The main options considered are to look at new MEPS levels together with a labelling
algorithm upgrade (Scenario A), MEPS alone (Scenario B) and labelling alone
(Scenario C). The option of MEPS and labelling together (Scenario A) is documented
here to provide all of the technical details. The benefits and costs of each of these
program options is compared to the status q