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This Document Seeks Industry Comments

Australian and New Zealand government agencies responsible for
product energy efficiency are currently investigating whether to mandate
the re-grading of energy star labels for household refrigerators and
freezers that are imported or manufactured and sold in Australia and
New Zealand.

This document aims to communicate to stakeholders the most important
issues and questions relating to the regulatory proposal and to seek
stakeholder comment and to focus the development of the regulatory
proposal. Particular issues where comment is sought are the transition
arrangements and timing, the proposed algorithms and the requirements
to test to the revised test method AS/NZS4474.1-2007.

This document is called a “Cost-Benefit Analysis” (CBA) and has been
issued by the Equipment Energy Efficiency Committee (E3 Committee)
reporting to the Ministerial Council on Energy of the Australian federal,
state and territory governments and the New Zealand Government. It
has been prepared in accordance with COAG Guidelines for National
Standards Setting and Regulatory Action (COAG 2004). The CBA is a
discussion draft providing the rationale for the regulatory proposal. The
CBA and stakeholder responses to it will be used to prepare a regulatory
impact statement (RIS) (see http://www.obpr.gov.au for RIS
requirements) on the changes to ASNZS4474.2 requirements for
household refrigerators and freezers imported and sold in Australia and
New Zealand. The proposal will be considered by the Ministerial Council
on Energy and, if endorsed, will result in Australian state and territory
legislation and New Zealand legislation being amended to require
household refrigerators and freezers to re-register to the re-graded
energy star label algorithms.

Stakeholders are invited to make written comments on the proposal. The
Australian Greenhouse Office (AGO) in Australia and the Energy
Efficiency and Conservation Authority (EECA) in New Zealand are
managing the process of obtaining stakeholder views and comments on
the regulatory proposal. The AGO and EECA will accept written
submissions from stakeholders until the close of business 21 January
2008 on any of the issues raised in the document. If required, public
meetings addressing the proposal will be held in Sydney, Melbourne and
Auckland at dates to be determined.

The Consultation RIS and any further stakeholder responses will then be
used to prepare the Decision RIS considered by the Ministerial Council
on Energy.
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Executive Summary

This is a cost-benefit analysis which examines the impacts arising from a proposal to
change the star rating algorithm for the energy rating labelling system for refrigerators
and freezers. It is a precursor to a formal Regulatory Impact Statement, which is will
prepared once public comments on this document are received and considered. The
proposed regulation is an element of the Equipment Energy Efficiency (E3) program,
which is an initiative of the Ministerial Council on Energy (MCE) forming part of both
the Australian National Framework for Energy Efficiency and the New Zealand
National Energy Efficiency and Conservation Strategy.

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). Australia has several programs in place that are actively
reducing greenhouse gas emissions through increasing the efficiency of appliances.
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.

Refrigerators and freezers are estimated to make up 13.4% of residential electricity
consumption in Australia in 2005, while this is set to decrease to 9.3% in 2020, as a
result of increased energy efficiency from energy labelling and MEPS programs for
these products as well as growth in electricity consumption of other end uses.
Similarly, the share of electricity consumption for refrigerators and freezers is NZ is
estimated to be approximately 15% and this too is expected to decline in the future.
The energy saving from energy labelling alone in Australia in 2005 was estimated to
be over 750 GWh per annum (EnergyConsult, 2006). Energy labelling for refrigerators
and freezers has been in place in Australia since 1986, with a revision of the energy
label algorithm undertaken in 2000. MEPS for refrigerators and freezers was
implemented in 1999 and the levels were made substantially more stringent in 2005.
New Zealand made the MEPS scheme mandatory in 2002 and the 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, while MEPS has removed the worst performing products. Stringent
MEPS in 2005 has resulted in a market whereby most products with lower star ratings
under the 2000 algorithm have been eliminated, leaving star ratings bunched for
refrigerators and freezers, predominately with a rating of 3 and 4 stars (sales weighted
average star rating was nearly 4 stars in 2006).

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 refrigerator
and freezer market depends on several factors, including:
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e A reasonable spread of star rating 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).

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

The main aim of this project is to implement an energy labelling proposal for
refrigerators and freezers 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
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.

There has also been identified a need to introduce a revision to the refrigerator and
freezer test method; AS/NZS 4474.1. These changes are to facilitate improved
accountability in testing procedures and reduce the possibility of manufacturers finding
loopholes in the test procedure which can be exploited in terms of advantageous
energy claims. While this action would normally be included as a separate future
regulatory change (and accompanying RIS), it is proposed to couple the proposed
energy labelling algorithm and label changes with a requirement to use the revised
test method in order to minimise total cost for suppliers and manufacturers. Transition
costs to the new test method are included in the estimated costs and benefits for this
project.

The Proposal
The proposal is to revise AS/NZS 4474.2 as follows:

¢ Change energy labelling algorithms so that most Groups lose approximately 2
stars, which is intended to maintain the value of the label as a selection aid for
refrigerator and freezer buyers and as a motivation for suppliers. The new label
is to be phased in over the period October 2008 to October 2009. A new
approach based on a de facto surface area function is used to better represent
changes in energy consumption across a wide range of cabinet sizes.
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o Incorporatelthe revised test method AS/NZS 4474.1-2007 as a prerequisite for
registration for use of the new energy label in 2009.

The new algorithms result in a reduction of about 2 stars for nearly all groups as
illustrated in Figure 1 below. The exceptions to this general rule are Group 6C, where
the reductions in star rating are less than 1 star and Group 1, where the reduction in
star rating is typically 4 stars (varies).

Figure 1: Refrigerators and Freezers in Australia and New Zealand — SRI 2000 vs SRI 2009 by Group
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Costs and Benefits

The follow stages have been identified in this transition process and the associated
cost factors.

1
Refer to Section 2.6 for details of registration requirements for energy labelling and MEPS.
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Table 1: Transition Stages — Registration

Description

Product registered prior to 1
October 2008 (1)

- AS/INZS4474.2-2001

Registration Status
Expires 1 October 2009

Additional Costs Imposed:

For obsolete registrations:
none

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

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

Product registered with ‘old’
label between 1 October 2008
and 31 March 2009 (1)

- AS/INZS4474.2-2001

Expires 1 October 2009

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

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

Product registered with ‘new’
label between 1 October 2008
and 30 September 2009 (1)

- AS/INZS4474.2-2008

Expires up to 5 years from
date of registration (subject to
annual rollover review) (5)

No additional costs

Product registered after 30
September 2009

- AS/INZS4474.2-2008

Expires up to 5 years from
date of registration (subject to
annual rollover review) (5)

No additional costs

Notes:

1) Overlap period (1 October 2008 — 31 March 2009): new registrations of both label versions accepted —
new labels must show transition data.

2)

3)

4)

5)

i
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New label start date (1 April 2009): all new registrations must be with new energy label and
ASINZS4474.1-2007.

Display transition period (1 October 2008 — 1 October 2009): 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.

Registrations for products which have test reports to AS/INZS4474.1-1997 expire on 30 September
2009. Registrations to AS/NZS4474.2-2008 for the new energy label will only be permitted for
products which have test reports to AS/NZS4474.1-2007. Suppliers and manufacturers will be
permitted to test to AS/NZS4474.1-2007 on publication from September 2007 which will avoid the
need for retesting of many products during the label transition.

For models listed in New Zealand, there is no expiry date.
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Supplier costs regarding registration and re-labelling are summarised in Table 2
below.

Table 2: Total Costs per Element for Retesting and/or Re-registering

Number of Element Total Cost | Comments
Models Cost ($'000)
Total number of models that will require 200 $4,800 $960 53%
complete re-testing to satisfy new standard (continuing
models)
Number of registrations that can reprocess 175 $750 $131 47% (of
existing test data to satisfy new Standard continuing
models)
Number of new models registered from 350 $300 $105
September 2007 that will require re-
registration for the new label only
Total Cost $1,196

Note — New Zealand is part of the above analysis, as the figures come from total approved registrations.
Same cost of registration assumed for models listed in NZ, but actual cost is zero.

The supplier (including manufacturer, importer and retailer) costs, are estimated at
about $1.8 million. Given the normal retail mark-ups, this implies a potential cost
which could be passed on to appliance purchasers of over $3.6 million. The total costs
of the introduction of new labels would amount to about $4.0 million, 92% of which
would be passed onto consumers, the rest being government administration costs
which are covered internally. This costs equates to about $4.00 per appliance sold if
spread over one year and $0.40 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 2005 (this is the
second round of MEPS, the first being introduced in 1999) as these MEPS levels were
stringent and there is now only a low incentive to improve star ratings as many
products already receive high ratings.

It has also been assumed in the Base Case analysis that the new label revision and
associated regrading of the star rating algorithm in 2009 will result in an additional
0.5% per annum increase in efficiency over and above the BAU case for a 4 year
period and that then the relative annual increase in efficiency will be comparable to
the no label case thereafter. This assumption is based on the maintenance, and for
some groups widening, of the proposed star rating bands while reducing the absolute
number of stars to provide greater incentive for suppliers to put more energy efficient
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models on the market, as they seek to differentiate their products from competitors
and to increase sales. This mechanism is strengthened by the labelling program now
having become the driver for further improvements in energy efficiency in these
markets, as a review of the current MEPS levels are unlikely in the short term (more
detail on the proposed re-scaling of the star rating and its rationale are in section
2.7.1).

The following tables outline the BAU and Expected Impact costs and benefits for
Australian refrigerators and freezers.

Discount rates applied in the following tables and throughout the report, are real (ie
the additional effect of inflation has been excluded from the calculations).

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

o Expected — expected impacts of the proposal, using the Base Case
assumptions. The Impact is the BAU Scenario minus Expected Scenario.

Table 3: BAU vs Expected Costs and Benefits for Australian Refrigerators by Year

BAU Expected Energy Savings Emissions Additional

(GWh/yr) (GWh/yr) SEVIE Value ($m) Savings Appliance

(kt CO2-e) Cost ($m)
2005 6184 6184 0 $0.0 0 $0.0
2010 5887 5880 7 $0.9 7 $2.8
2015 5622 5569 54 $7.1 51 $6.1
2020 5536 5430 106 $14.0 94 $6.2

Table 4: BAU vs Expected Costs and Benefits for Australian Freezers by Year

BAU Expected Energy SEVIS Emissions Additional

(GWh/yr) (GWh/yr) Savings Value ($m) Savings Appliance

(GWh/yr) (kt CO2-€) Cost ($m)
2005 1568 1568 0 $0.0 0 $0.0
2010 1412 1411 1 $0.1 1 $0.7
2015 1251 1246 5 $0.6 5 $1.0
2020 1100 1091 9 $1.2 8 $1.0

The below tables outline the cumulative costs and benefits for Australian refrigerators
and freezers for the years 2005 to 2020.
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Table 5: Cumulative Costs and Benefits for Australian Refrigerators — 2005 to 2020

Scenario  Energy (GWh) NPV Energy GHG (kt) NPV Purchase
Cost ($m) Cost ($m)
BAU 92585 $7,103 89746 $8,056
Expected 91982 $7,071 89191 $8,085
Impact -603 -$32.2 -555 $28.8

Table 6: Cumulative Costs and Benefits for Australian Freezers — 2005 to 2020

Scenario  Energy (GWh) NPV Energy GHG (kt) NPV Purchase
Cost ($m) Cost ($m)
BAU 21322 $1,694 20730 $774
Expected 21269 $1,692 20681 $779
Impact -53 -$2.9 -49 $5.2

The tables below summarise the cumulative costs and benefits for Australian
refrigerators and freezers 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 7: Cumulative Costs and Benefits for Australian Refrigerators — 2005 to 2050

Scenario  Energy (GWh) NPV Energy GHG (kt) NPV Purchase
Cost ($m) Cost ($m)
BAU 136158 $8,317 128210 $8,056
Expected 134454 $8,255 126682 $8,085
Impact -1704 -$61.9 -1528 $28.8

Table 8: Cumulative Costs and Benefits for Australian Freezers — 2005 to 2050

Scenario  Energy (GWh) NPV Energy GHG (kt) NPV Purchase
Cost ($m) Cost ($m)
BAU 30912 $1,952 29186 $774
Expected 30731 $1,946 29025 $779
Impact -181 -$6.0 -161 $5.2

The following tables outline the BAU and Expected Impact costs and benefits for New
Zealand refrigerators and freezers. It is important to note that the Base Case results
presented below for New Zealand have been calculated using a discount rate of 7.5%.
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The New Zealand Government has stated that its preferred discount rate for
assessment of program financial impacts is now 5%. The results for a 5% discount
rate are fully documented in Scenario C in Section 5.2 and, as expected, show a net
benefit that is higher than for the Base Case discount rate of 7.5% shown below.

Table 9: BAU vs Expected Impact Costs and Benefits for New Zealand Refrigerators by Year

Year BAU Expected Energy Savings Emissions Additional
(GWh) (GWh) Savings Value Savings Appliance Cost
(GWwh) ($m) (kt CO2-e) ($m)
2005 1030 1030 0 $0.0 0 $0.0
2010 980 979 1 $0.2 1 $0.4
2015 936 927 9 $1.5 6 $0.9
2020 922 904 18 $3.0 12 $0.9

Table 10: BAU vs Expected Impact Costs and Benefits for New Zealand Freezers by Year

BAU Expected Energy SEVIIS Emissions Additional
(GWh) (GWh) Savings Value Savings Appliance Cost
(GWh) ($m) (kt CO2-e) ($m)
2005 502 502 0 $0.0 0 $0.0
2010 452 452 0 $0.0 0 $0.1
2015 401 399 2 $0.3 1 $0.1
2020 352 349 3 $0.5 2 $0.1

The tables below outline the cumulative costs and benefits for New Zealand
refrigerators and freezers for the years 2005 to 2020.

Table 11: Cumulative Costs and Benefits for New Zealand Refrigerators — 2005 to 2020

Scenario  Energy (GWh) NPV Energy GHG (kt) NPV Purchase
Cost ($m) Cost ($m)
BAU 15417 $1,516 10761 $1,208
Expected 15317 $1,509 10691 $1,213
Impact -100 -$6.9 -70 $4.3

Table 12: Cumulative Costs and Benefits for New Zealand Freezers — 2005 to 2020

Scenario  Energy (GWh) NPV Energy GHG (kt) NPV Purchase
Cost ($m) Cost ($m)
BAU 6827 $687 4765 $108
Expected 6810 $686 4754 $109
Impact -17 -$1.2 -12 $0.7
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The tables below outline the cumulative costs and benefits for New Zealand
refrigerators and freezers 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 13: Cumulative Costs and Benefits for New Zealand Refrigerators — 2005 to 2050

Scenario  Energy (GWh) NPV Energy GHG (kt) NPV Purchase
Cost ($m) Cost ($m)
BAU 22673 $1,776 15826 $1,208
Expected 22389 $1,763 15628 $1,213
Impact -284 -$13.2 -198 $4.3

Table 14: Cumulative Costs and Benefits for New Zealand Freezers — 2005 to 2050

Scenario  Energy (GWh) NPV Energy GHG (kt) NPV Purchase
Cost ($m) Cost ($m)
BAU 9898 $791 6909 $108
Expected 9840 $789 6868 $109
Impact -58 -$2.4 -40 $0.7

An analysis of actual price paid and the registered energy consumption on the energy
label was conducted on more than 1000 models sold in Australia in 2006. Almost no
correlation was found between the energy efficiency of refrigerators and freezer
models and their price, except for Group 7, where a weak correlation was found.
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. 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 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 15: Australia and New Zealand NPV Benefits and Costs of Program — Cumulative to 2050

Country Discount NPV NPV Costs Net Benefit B/C Ratio
Rate Benefits ($m) ($m)
($m)
Australia 7.5% $67.9 $36.9 $31.0 1.8
New Zealand 7.5% $15.7 $5.1 $10.6 3.1

Note: For the preferred discount rate of 5% for NZ (Scenario C), the overall B/C ratio is 3.6.
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Figure 2 below shows the energy savings in GWh by year for aggregated refrigerators
and freezers for Australia and New Zealand. It can be seen that there are steep
increases in savings up to the year 2020, and after which these savings taper off to
nothing by 2050. Only appliances installed up to 2020 are considered in the program
modelling and analysis, so overall savings decline after this date.

Figure 2: Energy Savings in GWh by Year for Australia and New Zealand.

140
Savings increase rapidly as new —&— Australia
appliances are installed up to 2020. o— New Zealand
120 N
100 A
Savings after 2020 decline as the

§ number of appliances installed to 2020
O] are gradually retired.
£ 80 A
1%
j=2
£
3
[]
§ 60
5
=
w

40

20 1

0

S00C ¢
800¢

GEOT -
8€0C -
02
0Z
Ly02

A wide range of parameters were examined to test the sensitivity and robustness of

the proposed program. The tables below outline some of the most important results
from the sensitivity analysis.

Scenario Title

Table 16: Sensitivity Analysis Scenarios

‘ Scenario Notes

Scenario A Energy impact of program 40% of base case (Low Impact)
Scenario F Price impact double the projected rate

Scenario G Shadow CO, cost at AU $10/tonne of CO,-e

Scenario |

Energy tariff increasing at 1% per annum in real terms

-
o
"Jiﬁ‘ﬂ E .. . 10
nergy Efficient Strategies P/L

050C &



COSTS AND BENEFITS OF PROPOSED REVISIONS TO THE METHOD OF TEST
AND ENERGY LABELLING ALGORITHMS FOR HOUSEHOLD REFRIGERATORS
AND FREEZERS, EES, NOV 2007

Table 17: Summary of NPV Benefits and Costs of Base Case versus Low Impact Scenario (Scenario
A) for Australia and New Zealand

Scenario Country NPV Benefits NPV Costs Net Benefit B/C Ratio
($m) ($m) ($m)

Base Case Australia $67.9 $36.9 $31.0 1.8

Scenario A Australia $20.0 $14.0 $6.0 14

Base Case New Zealand $15.7 $5.1 $10.6 3.1

Scenario A New Zealand $4.7 $1.7 $3.0 2.8

Table 18:

Summary of NPV Benefits and Costs of Base Case versus Scenario F for Australia and
New Zealand

Scenario Country NPV Benefits NPV Costs Net Benefit B/C Ratio
($m) ($m) ($m)

Base Case Australia $67.9 $36.9 $31.0 1.8

Scenario F Australia $67.9 $71.0 -$3.1 1.0

Base Case New Zealand $15.7 $5.1 $10.6 3.1

Scenario F New Zealand $4.7 $3.3 $1.4 1.4

Table 19: Summary of NPV Benefits and Costs of Base Case versus Scenario G for Australia and

New Zealand

Scenario Country NPV Benefits NPV Costs Net Benefit B/C Ratio
($m) ($m) ($m)

Base Case Australia $67.9 $36.9 $31.0 1.8

Scenario G Australia $70.4 $36.9 $33.4 1.9

Base Case New Zealand $15.7 $5.1 $10.6 3.1

Scenario G New Zealand $16.0 $5.1 $11.0 3.2

Table 20: Summary of NPV Benefits and Costs of Base Case versus Scenario | for Australia and

New Zealand

Scenario Country NPV Benefits NPV Costs Net Benefit B/C Ratio
($m) ($m) ($m)

Base Case Australia $67.9 $36.9 $31.0 1.8

Scenario | Australia $79.6 $36.9 $42.6 2.2

Base Case New Zealand $15.7 $5.1 $10.6 31

Scenario | New Zealand $5.5 $1.7 $3.8 3.3
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Conclusions and Recommendations

The case for a change of algorithm for the energy star rating of refrigerators and
freezers for the Australian and New Zealand market has been clearly set out in this
report and the need for this is widely acknowledged and supported by industry. For
both refrigerators and freezers, the market is tending towards a majority of products
having star ratings that are bunched around the range of 3.5 to 5 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.

Intensive modelling and analysis on the effects that this change would have on the
refrigerator and freezer market and on product prices has been undertaken in this
report. It was found that even with the worst case scenario of doubling consumer
costs due to efficiency increases (Scenario F), the cost-benefit ratio for the Program
will still remain above 1. This indicates that the analysis and modelling underpinning
the algorithm change and associated market effects is robust (in all likelihood no price
rise will result from the small increases in energy efficiency that are expected). The
cost-benefit ratio of the Program for 1.8 Australia and 3.1 for New Zealand under
modelled Base Case conditions (B/C ratio of 3.6 for NZ under a 5% discount rate). 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.

This proposal is required to ensure that the energy labelling program continues to be
an effective measure for both consumers and suppliers in the refrigerator and freezer
market. The mandatory introduction of the revised test method AS/NZS4474.1-2007
has wide support from industry and will provide greater certainty and credibility to the
program. The introduction of the test method change has been bundled with the
energy label and star rating algorithm change in order to minimise costs to industry.

The recommendations from this report are:

e New energy labelling algorithms be implemented in AS/NZS4474.2 for
refrigerators and freezers as set out in this report.

e Transition arrangements over the period October 2008 to October 2009 as set
out in this report be implemented.

e All new registrations from April 2009 will require the new energy label.

¢ All products manufactured or imported after 1 October 2009 will be required to
carry the new energy label and have a current approved registration/listing for
this label.
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e 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 October
2009.

e Test reports to AS/INZS4474.1-2007 to be required for all registrations or
listings which use the new energy label and the new algorithm.

Submissions on the Proposal

Submissions on this proposal should be submitted by 21 January 2008 and forwarded
to either:

AUSTRALIA

Ms Catherine Corver

Equipment Energy Efficiency Team

Australian Greenhouse Office

Department of the Environment and Water Resources
GPO Box 787

CANBERRA ACT 2601

Or via email to:

energy.rating@environment.gov.au

NEW ZEALAND

Refrigerator Submissions

Products Programme

Energy Efficiency and Conservation Authority
PO Box 388

WELLINGTON

Or via email to:

regs@eeca.govt.nz
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COSTS AND BENEFITS OF PROPOSED REVISIONS TO THE METHOD OF TEST
AND ENERGY LABELLING ALGORITHMS FOR HOUSEHOLD REFRIGERATORS
AND FREEZERS, EES, NOV 2007

1. Scope

1.1 General

This Cost-Benefit Analysis (CBA) has been prepared to demonstrate the benefits of
making revisions to the method of test and energy labelling algorithms for household
refrigerators and freezers. It is being released by the E3 Committee to seek initial
industry comment related to the regulatory proposal, and is a precursor to the
preparation of a consultation Regulatory Impact Statement (RIS).

RISs are prepared whenever new mandatory or voluntary measures are proposed for
E3, if it is proposed to make existing mandatory measures more stringent, or if
existing regulations are to be retained beyond their ‘sunset’. The document must be
prepared (or commissioned) by the department, agency, statutory authority, or board
responsible for a regulatory proposal, and it must set out the costs and benefits of
each option and make recommendations. National product regulation can only be
justified where the benefits outweigh the costs to the community, and the cost of
improving appliance efficiency is outweighed by the energy savings made over the
lifetime of the product.

1.2 Australian and New Zealand Policy Responses to Global Warming

This regulatory proposal cannot be assessed in isolation, it forms part of a coordinated
response by Governments to undertaking regulatory measures for any energy using
product that are cost effective and meet agreed environmental and energy goals.

1.2.1 Australia’s Response to Climate Change

The development of Australia’s climate change policies has followed a consistent
policy direction for more than 15 years or since the National Greenhouse Response
Strategy was released produced bipartisan support for Australia wide energy
efficiency measures. Appendix 9 records some of the more important stages in that
development.

Most recently, in July 2007, the Prime Minister released Australia’s Climate Change
Policy — our economy, our environment, our future. The policy again reasserted that
energy efficiency regulation remains a key element of cost effective greenhouse
abatement:

“Energy efficiency is an important way to reduce greenhouse gas emissions
cheaply. Demand for electricity in Australia is expected to more than double by
2050. Improvements in energy efficiency have the potential to low that
projected growth, and avoid greenhouse gas emissions. They can also deliver
a net financial gain for firms and consumers. The scale of these savings, both

o
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in emissions and outlays, is often underestimated. For example, in June 2007,
the IEA published energy efficiency recommendations which, if adopted
globally in 2030, would save 5,700 million tonnes of CO2 — the equivalent of
the United States total emissions in 2004 (IEA, Energy Efficiency Policy
Recommendations to the G8 2007 Summit, Heiligendamm, June 2007, page
2) ... The MEPS program is one the main success stories of the National
Framework for Energy Efficiency (NFEE). The NFEE was developed
cooperatively across jurisdictions and covers a range of policy measures,
designed to overcome market barriers to energy efficiency.” (pp 16-17)

1.2.2 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 it if
cannot meet its target).

In October 2007, the New Zealand Minister of Energy released the New Zealand
Energy Efficiency and Conservation Strategy (NZEECS), which proposes ways to
promote energy efficiency, energy conservation and use of renewable sources of
energy. 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 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 New Zealand Energy Strategy (NZES).

The introduction of minimum energy performance standards and labelling for
household appliances continues to form part of New Zealand's climate change
strategy, as part of implementing the NZEECS.

1.2.3 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

- 15
‘id Energy Efficient Strategies P/L



COSTS AND BENEFITS OF PROPOSED REVISIONS TO THE METHOD OF TEST
AND ENERGY LABELLING ALGORITHMS FOR HOUSEHOLD REFRIGERATORS
AND FREEZERS, EES, NOV 2007

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.

124 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.

1.25 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:

o Implementation of the program is the direct responsibility of the Equipment
Energy Efficiency Committee (referred to as the ‘E3 Committee’), which
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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.

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 household
refrigerators and freezers 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
household refrigerators and freezers has been a topic of discussion with key industry
leaders for many years.
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2. The Problem

Climate change is a serious global challenge, requiring an effective global response
(IPCC 2007).

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.

The Kyoto Protocol to the UNFCCC was agreed in December 1997, and came into
force in 2005. The Australian Government has decided not to ratify the Protocol as it
does not require all countries to act — only developed countries were required to
reduce their emissions. Nevertheless, the Australian Government committed to meet
its Kyoto target of 108% of 1990 emissions, on average, over 2007 to 2012.

New Zealand ratified the Kyoto Protocol on 19 December 2002, and has committed to
reducing its greenhouse gas emissions back to 1990 levels, on average, over 2008 to
2012 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.

2.1 Energy and Greenhouse Gas Emissions

Table 21 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 21: National Greenhouse Gas Inventory 2005

IPCC Sector Emissions (million tonnes) Change in Emissions
(%)
1990 2004 2005 04-05 90-05
Energy Sector 287.0 386.1 391.0 1.3% 36.3%
- Stationary Energy 196.0 276.1 279.4 1.2% 42.6%
Electricity generation 129.4 193.7 194.3 0.3% 50.2%
- Transport 61.9 79.5 80.4 1.3% 30.0%
- Fugitive Fuels 29.1 30.5 31.2 2.2% 7.3%
Industrial Processes 25.3 30.6 29.5 -3.6% 16.5%
Agriculture 87.7 89.8 87.9 -2.1% 0.2%
- Livestock 65.9 61.6 62.1 0.8% -5.8%
- Other Agriculture 21.8 28.2 25.8 -8.5% 18.4%
Waste 18.3 17.1 17.0 -0.7% -6.9%
Land Use Changes and Forestry 128.9 355 33.7 -5.2% -73.9%
- Forestry Sinks 0 -17.8 -19.6 -10.3% -100.0%
- Land Use Change 128.9 53.3 53.3 0.0% -58.7%
Australia’s Net Emissions 547.1 559.1 559.1 0.0% 2.2%

(Australian Greenhouse Office, 2007)

Figure 3 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 3: ABARE Residential Electricity Consumption, Historical and Projected
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Source: ABARE 2006

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 provided by EECA. This is shown in Figure 4 below.
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Figure 4: 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 Refrigerators and Freezers to National Energy Use
and Emissions - Australia

Table 22 below shows the electricity consumption share of refrigerators and freezers
in Australia. It can be seen that over the course of time, that the absolute electricity
consumption of refrigerators and freezers is expected to decrease as a result of
Minimum Energy Performance Standards (MEPS) and energy labelling programs. The
share of electricity consumption is also expected to decrease as a result of the
proliferation of other electricity end uses.
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Table 22: Projected Refrigerator and Freezer Share of Household Electricity Consumption —

Australia
Refrigerator Freezer Residential Refrigerator
Electricity Electricity Electricity and Freezer
Consumption Consumption Consumption Share (%)
(PJ) (PJ) (PJ)
2005 22.3 5.6 220.9 13%
2006 221 55 222.9 12%
2007 21.8 5.4 226.9 12%
2008 21.6 5.3 232.1 12%
2009 21.4 5.2 237.1 11%
2010 21.1 51 242.1 11%
2011 20.9 5.0 246.8 10%
2012 20.6 4.8 251.2 10%
2013 20.4 4.7 255.7 10%
2014 20.1 4.6 260.1 9%
2015 19.9 4.5 264.5 9%
2016 19.7 4.4 268.9 9%
2017 19.6 4.3 273.3 9%
2018 19.4 4.1 277.8 8%
2019 19.3 4.0 282.2 8%
2020 19.2 3.9 286.6 8%

Source: Refrigerator and Freezer figures from EES stock model estimates for BAU case. Residential
Electricity Consumption Projections from ABARE 2006.

Table 23 below shows the estimated refrigerator and freezer emissions for Australia. It
can be seen that like electricity consumption, emissions are estimated to be
decreasing over time due to MEPS and energy labelling programs
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Table 23: Refrigerator and Freezer Emission Estimates - Australia

Refrigerator Freezer Emissions -

Emissions - kt kt
2005 6350 1605
2006 6301 1579
2007 6329 1571
2008 6182 1519
2009 5932 1441
2010 5808 1394
2011 5691 1347
2012 5669 1323
2013 5492 1263
2014 5559 1257
2015 5312 1182
2016 5208 1137
2017 5057 1082
2018 5014 1047
2019 4956 1011
2020 4888 971

EES stock model estimates, BAU case

Figure 5 below shows the ABARE projections for residential electricity from 2004 to
2020. 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 refrigerator and freezer electricity consumption are also shown.
Even though refrigerator and freezer electricity use is projected to fall slightly, it is still
projected to be the largest single end user of electricity after water heating. Therefore
it is still worthwhile to consider further possibilities for reducing this energy use, and
how this could be achieved.

For New Zealand, electricity consumption of refrigerators and freezers amounted to
about 5.5 PJ, which is about 10% of total energy consumption and about 15% of total
electricity consumption for NZ.
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Figure 5: ABARE Projections for Residential Electricity Consumption - Australia
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Source: ABARE, 2006 and EES stock model estimates, BAU case

Energy labelling and MEPS have already had a significant impact on refrigerator and
freezer energy use. Figure 6 below shows the estimated savings resulting from the
implementation of labelling and MEPS for refrigerators and freezers based on an
analysis of the program impacts from 1985 to 2005 (EnergyConsult 2006).

Figure 6: Average annual electricity use of refrigerators and freezers, showing estimated impacts of
energy Labelling and MEPS - Australia.
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In Australia, the total impact of energy labelling for refrigerators and freezers on
energy consumption is significant, with savings rising from 20 GWh in 1986 to over
750 GWh per annum in 2005 (compared to a no labelling case).

One reason for the maintenance of the market impact of energy labelling over such a
long period was the adjustment of the energy labelling algorithms (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 refrigerators
and freezers, 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.

The 1999 MEPS achieved annual energy savings of just under 700 GWh per annum
in 9 years. While the impact of the 2005 MEPS will take some years to be fully
realised, is still well underway and is yet to be precisely quantified, the most recent
sales data indicate very large long term savings. These impacts will become clearer
in 2 to 3 years (EnergyConsult, 2006). Because they affect the market in different
ways, the impacts of changes in energy labelling take longer to become evident than
for the introduction of MEPS, which are tied to specific compliance dates. 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.

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 