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E xecutive summary

This is a regulatory impact statement for proposed changesto minimum energy performance
standards (MEP S) for air conditioners falling within the scope of the joint Augralian New
Zealand Standard AS/NZ S 3823. These are air condtionersof the refrigerative type with a
coolingcapacity of up to 65kW. They may ke configured for cooling only or with a reverse
cycle capability to provide both cooling andheatingservices.

The problem

The proposal is an element of the National Energy Efficiency and Conservation Strategy
(NEECS). NEECS s part of New Zealand’s Climate Change Policy, targetingthe energy
efficiency of consumer appliances, industrial andcommercial equipment.

Theair conditioners targeted by the regulation contribute about 0.6% of New Zealand's
emissions of greenhouse gases, and are projected to remain at that level under business-as
usual condtions.

The objective

The Energy Efficiency and Conservation Auhority (EECA) is responsible for implementing
NEECS, coordinatingits activities with Australia viathe joint Australia/New Zealand National
Appliance and Equipment Energy Efficiency Committee (NAEEE C).The proposal would
substantially complete EECA’ s strategy for air condtioners, which includes energy labeling
and information activities alignment with international test procedures, and preliminary MEPS
that have applied to three-phase air condtionerssince 2001.

NAEEEC has followed a policy of adopting ‘world’s best regulatory practice’. This involves
setting MEP Sat levels broadly comparable with the most demanding MEPS adopted by
Audralia and New Zealand’stradingpartners, but followingthat lead with a lag of several
years. Given New Zealand s gatus asa large net importer of electrical appliancesand
equipment, it is considered inappropriate to take the lead or to otherwise adopt standards that
put New Zealand significantly at odds with its trading partners. Taiwan and the US have
provided the lead for air conditioners.

The proposal

An interim MEP Sfor the coolingperformance of three phase air conditioners came in to force
in July 2002. Initially it is proposedto mandate an interim MEPS level for the cooling
performance of single phase air condtionersin October 2004. In 2007 the MEP Slevels for the
coolingperformance of both three phase andsingle phase units will be raised to the level of
worlds bes regulatory practice defined as discussed above.

Currently salesof air conditioners that wouldnot comply with the 2007 MEP Saccount for
about 76% of total sales, as measured by the total cooling capacity. T hese will need to be
withdrawn from the market. Overall, the replacement models will be about 16% more efficient.

Figure 1 indicatesthe expected reductions in energy use and greenhouse emissions through to
2035, on the assumption that the regulation doesnot affect efficiency levels of air conditioners
soldafter 2020. The energy use and greenhouse emissions of non complying air conditioners
would be reduced by 3.2% in 2010 and by 10.4% in 2020. Thisallowsfor a steady
improvement in energy efficiency under business-as- usual conditions, at 0.4% per year.

Assessment

Nationally, the proposed reguation isconservatively estimatedto deliver net benefitsof $29
million in present value termsanda kenefit/cost ratio of 2.2. Asignificant investment is
required from users, costed at $25 million in present value terms. The adjustment costs
incurred by suppliers are expected to be minimal, that is in addtion to the coss that will be
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incurred to accommodate the same regulations in the Australian market. The additional cost to
government isvirtually zero, since the effect of the regulation is to strengthen a MEP Sand
labelling regime that is already in place.

Fiqure 1: Profile ofenergy savings and greenhouse reductions

GWh tonnes COze
90 42,000

80 /‘\ 36,000

70

60 Single phase \ 30,000
/

50 24,000
~ \

40 / \ 18,000
]
30 Three phase 7& - \ 12,000
20 ——fi e —
10 ' £ 6,000
2000 2005 2010 2015 2020 2025 2030 2035 2040

The balance of benefits and coststo users isvariable, depending on the types andsize of air
conditioners that they use, and the intensity of use. For example, the returns are markedly
lower in the residential sector than inthe commercial sector (but still positive), due mainly to
the shorter hours of operation in the former.

The overall assessment depends critically on the relationship between the percentage increase
in efficiency and the percentage increase in the cost of airconditionersthat deliver those
improvements. The report drawson anumber of US studiesto assess this tradeoff and uses a
particularly conservative assessment.

Other options

Minimum levels of energy efficiency coud be further increased However New Zealand would
then be settingthe pace for the rest of the world andthe inherent risks are unacceptable. In
particular, the empirical basisfor assessing further increases is minimal; there would be strong
supplier resistance; and significant gaps woud appear in the range of productsthat are
available to New Zealand New Zealand is asmall market, andthere isno prosect that new
models would be developed to meet gecific New Zealand requirements.

Recommendations
It isrecommendedthat New Zealandimplement the proposed mandatory minimum energy
performance standards for cooling performance of air conditioners.

Heating performance

Asnoted in 3.9 of ASYNZS3823:2:2003 “Minimum coefficient of performance of heat pumps
at lowambient temperatures is under consideration by the regulatory authorities.”
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1 The contextfor regulation

This impact satement addressesa proposalto increase the minimum energy efficiency
requirements of certain air conditioners supplied in New Zealand. The proposalis part of the
National Energy Efficiency and Conservation Strategy (NEECS). In turn, NEECS ispart of the
Government’s policy package on climate change. Thissection explains the policy context.

1.1 Climate Change Policy

New Zealandratifiedthe Kyoto Protocol on 19 December 2002 and will need to limit greenhouse
gas emissions to 1990 levels duringthe firs commitment period, which is 2008 to 2012. This is a
significant undertaking. The principal growth in greenhouse gas emissions comes from increased
CO, emissions, primarily from the energy sctor, and particularly from electricity generation and
transport. Overall emissionsfrom the energy sector have grown by almogt 30% relative to its CO,
emissions in 1990.

In October 2002 the Government confirmed a set of policies for meeting New Zealand’s obligations
under the Kyoto Protocol. They include a number of policies other than NEECS, as fo llows:

e Greenhouse emission charge: Thischarge will be appliedto fossil fuelsandindustrial
process emissions after 2007.

e Negotiated Greenhouse Agreements: These are contractual commitmentsby the firm or
indugry to achieve intemational best practice in managingemissions, in return for
exemption from all or part of the emissonscharge. They are available to sectorsthat would
otherwise suffer a loss of competitiveness as aresult of climate change policies.

e Projects to Reduce Emissions: Thisis an incentives program to reduce emissionsrelative to
businessas wsual (BAU) outcomes.

e \oluntaryamangements. \bluwntary arrangementsare proposed for local government and to
reduce emissions of certain synthetic gasses.

e Sectoral strategies: Climate change will be a factor in implementing New Zealand’s
Trangort Strategy and Wage Srategy

e Research, awarenessand international parnerships

1.2 National Energy Efficiency and Conservation Strategy

NEECS is one of the foundation policies in the Government’sclimate change package. It was
formuated in 2001, following the passage of the Energy Efficiency and Conservation Act in 2000.
The Act establishedthe Energy Efficiency and Conservation Authority (EECA) as the principal
body responsible for implementing NEECS

NEECS «tsthe following secific targets for 2012:

e a20% improvement in energy efficiency

e anincrease inthe use of renewable energy, from 23% to 42%.
The Srategy contains numerous initiatives targeting five sectors: government, energy suply,
indugry, buildings and appliances, andtransport. Thes are largely voluntary measures but
supported by certain man datory requirements for the energy efficiency labelling andminimum

energy efficiency performance. Currently the regime of minimum ener gy performance sandards
(MEPS) covers the following product classs:

e domestic electric storage water heaters
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e domesticrefrigerators and freezers
e fluorescent lamps

e fluorescent lamp ballasts

e packaged air conditioners

e three-phase cage induction motors

MEPS are implemented by invoking the relevant Australian/New Zealand Standards (AS/NZS) for
the specific product type. Inthe present case, the proposed regulation will invoke AS/NZS3823.2,
Perform ance of household electrical appliances —airconditioners and heat pumps.

1.3 Pdlicy ramework

New Zealand MEP S are developedin consultation with the National Appliance and Equipment
Energy Efficiency Committee (NAEEEC), which comprises officialsfrom Australian and New
Zealand agencies with responsibility for implementingproduct energy efficiency inttiativesin the
various jurisdictions.

NAEEEC's broad policy directions were reviewedin 1998-99 and again in 2000-01, with
recommendations brought together in two ‘Future Directions’ documents (NAEEEC 1999 & 2001).
Certain changes were subsequently endorsed at a ministerial level™. These relate to product
coverage, communication, and proceduresandtimetable.

Product cowerage

Any type of consumer app liance, indugtrial or commercial equipment is eligible for reguation,
providedit is identified as alikely contributor to growth in energy demand or greenhouse gas
emissions The slection criteriainclude potential for greenhouse or energy savings, environmental
impact of the fuel type, opportunity to influence purchase, market barriers, access to testing
facilities, andadministrative complexity.

Communication
Product drategies are developedthrough atransparent planning process, including by providing
stakeholders with formal opportunities for providing comment and feedback.

Procedures and timetable

Inregpect of any proposal to implement MEPS a significant initiative in recent years has been the
decision to match the best MEPS level of Australia and New Zealand' s trading partners, after taking
account of differences in tes methods andother relevant differences such as climate or consumer
preferences. The explicit adoption of “world’s best regulatory practice’ focuses attention on specific
options, providesstakeho Iders with confidence that proposed MEP Sare technically feasible, and
thereby avoids the long andmany-sided debates that have characterised the development process in
the past.

All of the regulatory requirements are implemented via the standards machinery that is familiar to
indugry, including not only the required efficiency benchmarks, but also related labelling, testing
and regigration requirements. On occasion, this has required the development of a new sandard
for example, to harmonise New Zealand testing standar ds with testing procedures commonly used
by trading partners.

NAEEEChas al adopted alegslative timetable, designed to implement any proposed MEP S
within 3 to 5 years, giving industry adequate notice of newMEP Sand some certainty about the
Process.

! NAEEEC reports through the Working Group forEnergy Effi ciency and GreenhouseGasto the Ministerial Council
onEnergy (MCE), whichis madeup of the Ministers with port folio responsibility for i nplementation o f greenhouse
strategies in this field. New Zealand has observer statuson MCE.
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1.4  Contribution of air conditioners to energy use and
greenhouse emissions

Table 1.1 provices estimates of the energy use andrelated greenhouse emissions for air
conditioners. Note the following

e Appendix 2 providesa cetailedexplanation of how the stock of air conditionershas been
edimated and critical assumptionsrelatingto asset lives and operating characteristics. The
uncertainties are such that the estimatesprovided in table 1.1 mug beregarded as indicative.

e The estimate of associated greenhouse emissions assumesthat marginal wnits of electricity
generate emissions at the rate of .6 tonnes per MWh. Thisis the figure recommended to the
Climate Change Office (CCO) by Concept Consulting Group (CCG 2003), for the purposes
of assessing the emissions reductions achieved by projectsthat reduce the demand for grid-
purchased electricity.

Despite the uncertainties, it is apparent that there will be rapid growth of the greenhouse emissions

that can be attributedto air conditioners, to the point where emissionsin 2010 will ke at least 50%
higher than in 1990.

TABLE 1.1: ENERGY U SE AND GREENHOUSE EMISSIONS: 1990-2010

Energy consumption Greenhouse emissions
(MWh) MT COze % of total emissions % of 1990level
1990 535,713 321,428 0.5% 100%
2000 672,495 403,497 0.6% 126%
2010 844,200 506,520 0.6% 158%

15 Market failure

Evidence of market failue (andthe implicit scope for cost-effective reductions in greenho use
emissions) is strongly suggested by market observations such as the following:

e Therearelarge gaps between the energy efficiency of the leag efficient and the most
efficient appliances on the market. Variations of 20-30% are read ly observed in the New
Zealand market, even puting aside the extremes of high and low efficiency. Even more
ener gy efficient product is available overseas.

e Thereisexpert evidence that the energy efficiency of many air conditioners could be
considerably improved at little or no cost to supp liers andhence consumers.

e Marketing sources report that energy efficiency isoften not aprimary or even a significant
consideration in consumer purchases. The apparent lack of concem isat odds with the fact
that energy costscontribute significantly to the ‘whole of life’ coss of usingan app liance.
Depending on operating characterigics energy costs may account for 60% of the *whole of
life’ costs

e The cost effectiveness of regulatory measures to promote energy efficiency has keen
demonstratedacrossa range of appliances andequipment in amany countries, includingfor
air conditioners.

The continued commercial success of inefficient appliances can be tracedto the fact that reliable
information abou the value of investmentsin energy efficiency is unavailable or expensiveto
ohtain. Furthermore, most people have a poor understanding of the contributions of different
appliances to their total energy bill. They are therefore not well placed to assessinvestments in
ener gy efficiency.

Even where the appliance or equipment selection is effectively delegatedto experts — for example,
to the building designers who specify the HVAC equipment —those experts are not systematically
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rewarded for energy efficient designs if the ultimate users (owners and renters) fail to appreciate the
value of the investment. The perverse result isthat small savings in capital costsmay be preferred

to large savings in energy costs.
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2 The objective

This sction explainsthe objectivesof the regulations, firsly in termsof completing EECA’s
strategy for air conditioners, and secondly in termsof the formal objectives against which the
proposal is assessedin this report.

2.1

EECA's airconditioner strategy

The proposedregulations will substantially complete EE CA’s package of airconditioner measures.
The following elements of the srategy have already been implemented through successive
amendmentsto Australian and New Zealand Standard AYNZS 3823:

EE CA’s energy efficiency labellingscheme (the “sar’ scheme) ismandatory for residential
air conditioners taking sin gle-phase power.

Suppliers of three-phase units have hadthe option of labelling since October 2001. However
all of the conditionsapply if that option is taken, includingthe requirement for product
testing. Marketing laws cover instances where suppliers inadvertently or intentionally label
inaccur ately.

The regulation of performance sandards for air conditioners commenced in October 2001,
starting with the coolingperformance of air conditioners taking three-phase supply. This
work was completed under the previous policy regime, that is, prior to the MCE decision to
acce lerate the development process by focusing on world’s best regulatory practice.

AS/NZS3823 also requires:

o all statements abo ut cooling and heating capacity, energy consumption and ener gy
efficiency to be congstent;
the values to be cetermined under the test condtions gecifiedin Part 1;
produwctsto meet requirements of the maximum cooling test in Part 1;
prodwctsto be registered with a State or Territory energy agency;
statements abo ut cooling and heating capacity, energy consumption and energy
efficiency to be subject to check testing usingthe procedure gpecified in Part 2.

New Zealandted standardshave been aligned with overseas testing procedures —
specifically, 1ISO5151:1994 and 1S01325.3:1995. This will avoidthe cogs of duplicate
tests, since many supp lier countries also have testing requirements as part of their MEP S

arrangements.

[eNeoNele)

Outside the Sandards process, EE CA also works in partnership with stakeholder groupsto
introduce programs that encourage market transformation by promoting highly efficient equpment.

Development of new measures to complete the strategy
The proposednew regulation implements the following final elements of an overall strategy that
will see the industry through to 2012, again via amendments to AS/NZS 3823:

It will extend MEP Spreliminary coverage to single-phase air conditioners from Octo ber
2004.

It provides for cooling MEPS levelsfor both single-phase andthree-phase air conditioners
to beincreased to reflect world’s best practice for air condtionersfrom October 2007.

The new Standard includes the definition of “high efficiency’ (Class A) three phase air
conditioners for the first time.

The regigration testing requirements have been reduced, redwing business costs

To determine the proposed MEPS, NAEEEC has followedthe MCE policy drectiveto explore
levelsthat are commensurate with MEPS adopted by Australia and New Zealand s trading partners.
By contrast, the 2001 MEPS were completed using a market regression analysis because
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negotiations were well advanced when M CE made the policy change. The aim of the 2001 MEPS
was to retire 40% of the modelsavailable on the market at a et time. This regulatory proposal
moves away from that analysis of the domestic marketplace to use international developments as
the driver for regulatory proposals. Given New Zealand’s status as a large net importer of electrical
appliances and equipment, it would be excessively cosly to adopt standardsthat put New Zealand
significantly at odds with major tradingpartners.

Accordingly, NAEEE C described the development of the proposals as follows.

NAEEE C commiissioned consu ltants to exam ine international developments. ... The results
were tested with key representatives from industry and other stakeholdergroupsand the
outcom e of this processis reported in this public profile.

In general, USA MEPS being implem ented in 2003/4 were considered the basis for MEPS
proposed for Augralia for three-phase air conditioners while the Taiwanese MEPS levels
implemented in 2001 were considered the basis for MEPS proposed for Australia for single-
phase air conditioners. Thes were chosen after detailed comparison of testing methods and
com parioon with Australian products showed they were the moststringent currentlyor
proposed by the major trad ing parters. Although Japan has proposed more stringent levels
for certain sizesof single-phase airconditioners, they are based on a sales weighted
awerage efficiency and not directly translatable to Augtralian conditions. They do, however,
edablish that more efficientproduct will be readily available. (NAEEE C 2002)

Given an appropriate lead from a trading partner, the srategy is to match international best practice
within a few years of the leading country. Note the meaning of ‘best practice’ in this context. It is
best practice in terms of regulation, eliminatingthe least efficient models, not best practice in terms
of leadingthe process of technological development. However, in instances where New Zealand
matches reguation in some couwntries like the USA or Japan, it will in effect requre MEP S levels
that match best available technology because that is the legislative mandate in those co untries.

The lection of a leading country for three-phase air condtionersis straightforward, since the USA
isthe only major tradingpartner to adopt MEPS for the larger (commercial) air condtioners. In
broadterms, NAEEEC’ sproposal for July 2007 isto adopt MEP Slevelsthat will apply in the USA
from October 2003 for smaller commercial units and from October 2004 for larger commercial
units. The outcome of adoptingthe USA levels isthat about 75% of modelson the market in 2003
wouldnot be able to be reregisteredin 2007.

Anumber of New Zealand’stradingpartners have adopted MEP Sor MEP S-like arran gements for
single-phase air condtioners. NAEEE C' s consultants (EnergyConsult 2002) provided com parisons
for existing MEPS in the USA, Chinese Taipei, Japan, Korea and China. The most gringent of
these, Chines Taipei (Taiwan), provides the lead for the proposed regulation. The outcome of
adoptingthe Chinese Taipeilevels is that abou 8% of the modelson the market in 2003 would not
be able to beregistered in 2004 and90% of models on the market in 2003 wouldnot be able to be
reregistered in 2007.

Afurther element of the newregulation is to require three-phase appliances designated as high
efficiency to comply with specific efficiency requirementsthat are set higher than the mandatory
requirementsthat apply to all appliances. Thisis aform of energy lakelling, designed to ensure that
the designation of high efficiency retains a well-defined meaningfor users and isnot dilutedto the
point where any unit that ismarginally better than the MEPS can be marketed ashichly efficient.

The high efficiency category also has arolein signalling NAEEEC’s intentions beyond 2007,
which it doesin two ways:

e First, NAEEEC has indicated to industry that, after 2007,there would be no further
increasesin MEPS wntil at least 2012, allowingtime to reco up costs.

e Second, NAEEEC commitsto indwstry that any fuure MEP Scommencing not earlier than
2012 woud not exceed the sandardfor high efficiency three phase appliances applicable
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from 2007. Indudry has a clear viewof the regulatory timetable for developments well into
the next decade.

Inregpect of singe-phase air conditioners, NAEEEC proposesto reduce the requirement for
physical testing of each registration to only one unit. Currently, physical testsneed to be carried o ut
on three wnitsfor each regisration. This system brings single-phase regisration more into line with
three-phase regigrations where suppliers declare the efficiency of units without necessarily
suwplying any supporting data at the time of registration.

Heating performance
As notedin 3.9 of AS/NZS3823:2:2003 “Minimum coefficient of performance of heat pumps at
low am bient temperatures is under consideration by the regulatory authorities.”

2.2  Objectives against which the proposed regulation is
assessed

The objective of the proposed regulation isto reduce New Zealand’s greenhouse gasemissions
from the use of air conditioners, sulject to the following congraints:
e The measures need to be cost-effective for the broad com munity of wsersof air conditioners.

e The measures need to be efficiently designed, minimising adverse impacts on manufacturers
and suppliers, and minimising adver se impactson product quality and function.

e The measures need to be clear and comprehensive, minimising potential for confusion or
ambiguity for users andsuppliers.

Cost-effectiveness isinterpretedin terms of the interests of the broad comm unity of users.
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3 Options

EE CA’s optionsfor finalising the aircon ditioner strategy are explained here under seven headings.
The first two deal with the options of either implementingthe proposd regulation or maintaining
the existing regulatory position. The remainder deal a series of options that depart from the proposal
in some significant respect.

3.1 The proposed regulation

The preliminary MEP Sare shown in figure 3.1. Note the seppednature of the MEPS for three-
phase units, imposing higher efficiency requirements on the larger units. Also, the single-phase
MEPS are set higher for coolingonly models than for reverse cycle models.

(It seemsmore logical to present this information in the order it will ke implemented)

FIGURE 3.1 PRELIMINARY MEPSFOR SINGLE-PHASE AND THREE-PH ASE UNITS
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The minimum EER to be achieved by air conditioners in 2007 depends on certain characteristics of
the airconditioning wnit. There are four groups, asfollows. (See appendix 1 for an explanation of
the technical back ground and related terminology.)

e Minimum EER =3.50: The mog demanding requirementsare imposed on water-cooled
units, reflecting the more efficient transfer of heat to water than to air. However, of the
approximately 2,200 modelscurrently registered with the AGO, only 5 are water-cooled
New Zealand suppliers reportedno such sales to EECA, although those records are known
to be incomplete.

e Minimum EER =3.05: The next most cemanding requirement is imposedon two sub-
groups. The first comprises smaller (4kW or less) singe-phase split wits, provided they are
non-ducted. The second comprisesthree-phase units with output capacity in therange 19-
39kW. See figure 3.2 for a scatter diagram showing the efficiency characteristics of units
reported to EECA

e Minimum EER =2.75: Subject to afollowing qualification regardng single-phase ducted
units, all of the remaining unitsmug satisfy a general requirement for a minimum EER of
2.75. Seefigure 3.3 for the matching scatter diagram.

e Minimum EER =2.50: The lower requirement that is imposedon single-phase ducted units
isactually equivalent to an ERRof 2.75, bu aguded to allowfor recent modfications to
test procedures that reduce the measured efficiency by about 10%. The modifications have
been made to bring New Zealand testing arrangementsinto line with international testing
procedures. See figure 3.2 for the scatter diagram.
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FIGURE 3.2

MINIMUM EER =3.05 (NON-DUC TED, SINGLE-PHASE SPLIT UNITS WITH CAPACITY
UP TO4 KW, PLUS THREE- PHASE UNITS WITH CAPACITY 19- 39KW)
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FIGURE 3.3

MINIMUM EER =2.75 (ALL OTHER AIR-COOLED UNITS EXCEPT DUCTED SINGLE-
PHASE UNITS)
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FIGURE 3.4

MINIMUM EER =2.50 (DUCTED SINGLE-PHASE UNITS)
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It is apparent from figures 3.2-3.4 that the singe-phase models have alonger tail of low efficiency
models relative to the 2007 MEPS, compared with three-phase units. The difference is particularly
marked for the larger three-phase units— see figure 3.3. This is becawse the least efficient three-
phase units have already been eliminated by the preliminary MEPS introduced in 2001.

Table 3.1 reportsestimates of current rates of non-compliance with the 2007 MEP S, with sales
measured in terms of the total cooling capacity of the units sold. The concept of the ‘on-trend” sales
in 2002 is explainedin appendix 2. Note the followingabout table 3.1.

e The tablerelatesto air-cooled models only, since no salesof water-coo led models were
reported to EECA. However, all water-cooled mocelsregistered with the AGO comply with
the 2007 MEPS. Theregulation will therefore have little or no impact on Australian sales
and similar outcome is expectedin New Zealand.

e Three-phase modelsthat wouldnot comply with the preliminary 2001 MEP S have been
excluded from table 3.1. T he table therefore describesthe impact of newregulation, p utting
adde the impact of the earlier regulation.

e Overall, abou three-quarters of the coolingcapacity sold woud not comply. Thefigureis
slightly higher for single-phase reverse cycle unitsand somewhat lower for three-phase
units. Only the single-phase cooling-only wits which area small minority, have a
significantly higher rate of non-compliance, at about 84%.

e Theseoverall averages hide considerable variation. Ducted units ret urn very low rates of
non-compliance, with returns of zero non-compliance for some size ranges. Non-compliance
isat or closeto 100% for other categories — specifically, all wall/window units and the
categories required to achieve the higher EER of 3.05.

The impact will be moderated by the normal processes of efficiency improvement in the periodto
2007, including the flow-on from the response of Australian suppliersto the parallel introduction of
these MEP S. Several suppliers to the New Zealand market notedthat these effects are already
apparent from recent changes to the modelsthat are beingmade available to the New Zealand
market.

3.2 The business as usual option

The proposedregulation is effectively defined by figures 3.2-3.4 andtable 3.1. However this isonly
one of the options to be considered. One alternative to that isto maintain the existingregulatory
position. This isthe status quo or business as usual (BAU) option. T his option would preserve the
elementsof the airconditioner strategy that are already in place but the proposalsto expand
coverage andincrease stringency wouldnot occur. Specifically, the efficiency of three-phase air
conditioners woud continue to be congrained by the 2001 MEP S with the minimum levels of
efficiency increasing with the size of the unit. Mog of the smaller air conditioners, being single-
phase, wouldnot be required to achieve a minim um level of efficiency.

The outlook is not one of zero efficiency gain under the BAU option. Long term trend increases in
the energy efficiency of air conditioners have keen documented in US studies (DoE 1997). In an
earlier Australian RIS (GWNV A 2000) it was assumed that the heating and cooling requirements of
buldings would decrease at 0.25% per year dwe to the combined effect of better designed buildings
and gainsin the energy efficiency of airconditioning equipment. In earlier projections of Australian
residential energy demand, EES (EES 1999) pu the projectedefficiency gains for various types at
air conditioners in the range 0.2-0.5% per year. For the purposes of assessingthe impact of the
proposal relative to the BAU scenario, it has been assumed in this RIS that product energy
efficiency improvesat 0.4% per year under BAU conditions.

Over time, BAU improvements have implications for the continued impact of EECA’s energy
efficiency strateges. Given sufficient time, for example, the gar ratings wisedin energy labelling
schemes would no longer reflect the range of available product; they woud all be 6-star. And all air
conditioners woud eventually comply with the proposed MEPS through BAU efficiency gains. It
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follows that energy efficiency strategies need periodic adjustment. Otherwise the capacity to drive
efficiency gains faster than market delivered improvements is diluted over time.

3.3  Option of a minimalist regulation

The Australian/New Zealand Standard (ASNZS 3823 series) contains a number of provisions other
than the specific MEP S, but which support the MEP S. One option is to preserve the core of the
proposedregulation, being the energy efficiency requirements, but to do without one or more of the
supporting provisions. The aim would ke to adopt a minimalig regulation.

The supporting provisions relate to the practicalities of teging registration and labelling— as
follows:

e Maximum cooling test: The purpose of the maximum coolingtest is to ensure that products are
not engineered so asto obtain ahigh ratingon the energy efficiency test at the cost of a
reduction in maximum performance, which buyers will not be aware of wuntil after purchase. It is
considered that this offers important protection for consumersat acost that is not excessve.

e Regidration: The state regulatory authorities have opted to require registration of air
conditionersfalling within the scope of the ASYNZS 3823 series. The Standard secifiesthe
form of application, including any test datathat may ke required.

e Checktesting procedure: NAEEE Cfunds acheck testingprogram for the purposes of
monitoring and enforcement. The Sandard specifies the numkber of unitsto be tested and the
tolerances that will be allowed in test results.

e Permanent marking: The compliance plate that is fixed to every wunit mug include the additional
information that the unit complies with the MEP S,

e Performance simulation option for th ree-phase units: Suppliers of three-phase air conditioners
have the option of usnga sim ulation test rather than a physical test, in recognition of certain
constraints on the availability of suitable laboratory facilities in Australiaand New Zealand.

e Separate requirements for three-phase units designated ashigh efficiency: It is proposedthat
three-phase mocels designated as high efficiency will needto achieve efficiency levels that are
clearly higher than the mandatory MEPS. Specifically, three-phase units in the range 19-39 kW
must achieve an EER of 3.65 to be designatedas high efficiency, which is 0.6 greater than the
mandatory requirement of 3.05. All other three-phase high efficiency units must achieve an
ERRof 3.35, which is 0.6 higher than the general requirement of 2.75.

Most of these are not practical options for the purposes of this RIS, For single-phase air
conditioners, the maximum coolingtest, registration and check testing procedures2 are requiredfor
the purposes of the pre-existing labelling requirementsand are part of the BAU option. The only
new requirement is the needfor a statement of MEPScompliance on the compliance plate. Thisisa
negligible cost since the compliance plate itself is required under other regulations.

For three-phase air condtioners all but the high efficiency measuesare also part of the BAU
scenario. They were introducedfor the purposes of the 2001 MEPSand were assssed in the earlier
RIS (GWA 2000). These supports were foundto be highly cost efficient, particuarly in terms of
improving the information base, analytical and monitoringcapacities of the regulatory authorities,
and addressing the significant risksof non-compliance in the absence of these provisions. With the
exception of the high efficiency requirements these options are not considered further inthis RIS.

The high efficiency provisions are addressed but in the context of the ‘leadership’ option that
follows.

2 As noted in chapter 2, NAEEEC proposes to reduce the requirement forphysical testing o feach registrationto only
one unit. Qurrently, physical testsneedto be carried outon threeunits for each registration of a single-phase modd .
This change brings single-phas e registration more into line with three-phase registrations where suppliersdeclare the
efficiency of units without necessarily supplying any supporting data at the ti me o fregistration.

1
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TABLE 3.1 ‘ON-TREND’ SALES OF AIR CONDITIONERS IN 2002 —RATES OF NON-COMPLI ANCE
WITH THE 2007 M EPS

Non-co mplying Non-conplying

. Sales (kW, Sales (% of
Type and size kW) cooling cgpacity) grand to(tal kW) cooslieﬂgscgkpvgéity) Sg?:gg/r"y()’f
Single phase- cooling only
Ducted, 04 71 0.05% 0 0.0%
Split, non-ducted, 0-4 216 0.15% 191 88.6%
48 364 0.26% 347 95.5%
Window/wall, 0-4 28 0.02% 28 100.0%
Sub-total 680 0.48% 567 83.5%
Single phase-reverse cycle
Ducted, 04 241 0.2% 0 0.0%
48 6,150 4.4% 1,304 21.2%
8-12 4,354 3.1% 546 12.5%
12+ 931 0.7% 0 0.0%
Split, non-ducted, 0-4 24,150 17.1% 23,233 96.2%
48 49,764 35.3% 38,456 77.3%
8-12 4,120 2.9% 3,831 93.0%
12+ 1,444 1.0% 1,229 85.1%
Window/wall, 0-4 4,433 3.1% 4,433 100.0%
48 3,900 2.8% 3,900 100.0%
Sub-total 99,488 70.60% 76,932 77.3%
Three-phase
0-19 24,602 17.5% 18,839 76.6%
19-39 7,777 5.5% 7,705 99.1%
39-65 8,375 5.9% 3,683 67.5%
Sub-total 40,753 28.9% 30,226 74.2%
Grand total 140,921 100.0% 107,725 76.4%

3.4  The leadership option

The MCE has adopted a policy of following wor ld's best reguatory practice. An obvious
alternative isfor New Zealand to take the leaditself and set the pace for the rest of the world. It is
convenient to pose this issue in terms of the appropriate statusof air condtionersthat would qualify
ashich efficiency units under the proposal. T he proposal is not to require supp liers to deliver these
levelsof efficiency but smply to refrain from describing their products as highly efficient unless
they do. The leadership option woud be to raise the mandatory 2007 MEP Sto the high efficiency
level, or a least significantly higher than isproposd currently. While the higher standards have
been definedonly for three-phase wnits similar high standards could be devisedfor single-phase
models and adoptedas MEPS. The further percentage increas in efficiency for three-phase air
conditioners is about 20%. All but a handful of the airconditioner modelsthat are curently
available would fail to comply with such standar ds.

Weaker variations on this option wouldinvolve maintaining the policy of following world’s best
regulatory practice but to followmore closely. For example, the lag might be reduced by a year or
two.

The general effect of either leadingor following more closely is to raise the MEPStrajectory
relative to what is proposed, affecting the sringency of the regulation. Since stringency is obviously
a key dimension of the proposedregulation, this option is specifically addressedin chapter 4.
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3.5 Lessstringent options

Another altemative is to adopt aless demanding target than world's best reguatory practice. As
discussedalready, world's kest practice was identified by NAEEEC’ s consultants (Energy Consult
2002), who provided comparisons for existing MEP Sin the USA, Chines Taipei, Japan, Korea and
China. Two other countries were also considered but put aside due to differences in testing
procedures that prevented direct comparison (Philippines) andlack of coverage (Singapore).

The first point tomake abo ut this comparison is that it provides a snapshot of an optionsmenu that
isnot static. All of these countries are on rolling programsof increasing MEPS, but movingto
different timetables. Over the longer term it will be seen that dfferent countries take the lead at
different times. Importantly, NAEEE C’s strategy is not to follow each new leader as it emerges
Rather, NAEEEC plansto revise MEP Sat periodic intervals, taking a lead that is appropriate at that
time. In that way New Zealandjoins the rollingprogram of increasing MEP S moving closer to the
front when MEPS are revised, but dipping back through the pack duringinterveningperiods. Over
the long haul the effect will be for New Zealand to broadly keep pace with its reference group. And
it is this group that matters in terms of representing New Zealand's suppliers, not the particuar
country that happensto provide the lead from timetotime.

The scond point to make isthe menu often offersvery little choice. Typically, one or two MEPS
are clearly oudatedandare due for revision. For example, many of the Chinese MEP S were lagt
revised in 1989 and one USMEP Swas last revised in 1992. Other MEP Sare future industry targets
and are not appropriate modelsfor Audralia and New Zealand; the Japanese ‘Top Runner’ scheme
takesthisform. Theresut isthat the differences bet ween the practical options within the reference
group members are not always significant, and certainly not in termsof the datathat is available to
discriminate between costs and benefitsof those options. Generally the difference islessthan 7%.
At the present time the choice is usually between Korea, Chinese Taipei andthe US. While Korea is
less cemanding just at present, its timetable for revisions may take it ahead of Chinese Taipei within
the next year or two.

Overall it is not feasible to identify a less stringent targeting policy that isamenable to meaningful
analysis. The options in respect of gringency are adequately addressed in terms of the appropriate
lag bet ween the lead country and New Zealand

3.6  Option of reduced government role in regulation

The proposal is that the minimum energy efficiency of air conditioners be subject to explicit
govemment regulation. That is one form of regulation. The Minigry of Economic Development
(MED 1999) identifies aspectrum of regulatory approaches, with explicit government regulation at
one end of the spectrum andself-regulation at the other. Intermedate forms of regulation (quasi-
regulation and co-regulation) are also identified. The dfferences can be summarisedas follows:

e Self-reguation requiresthat the industry has aviable induwstry asociation with broad coverage
and that members are sufficiently “of like mind’ that they will voluntarily adhereto acode of
conduct cevised by the members. Minimal sanctions such as lossof membership or peer
disapproval are al that is required to ensure broadcompliance. The government roleis reduced
to facilitation and advice.

e Self-reguation merges into quasi-regulation, the latter distinguished by a stronger role for
govemment in endorsingindustry codes, providingtechnical guidance, or entering into
govemment-induwstry agreements.

e (Co-regulation describesthe further stage where government provides some form of legislative
underpinningfor industry codesand standards. This may involve delegatingreguatory powers
to industry, enforcement of undertakings to comply with codes, or providing a fall- back postion
of explicit regulation in the event that industry fails to self-regulate.

These options were addressed in the earlier New Zealand RIS and rejected. Accordingly, this RIS
givesno further condderation to options for reducing the government role in the regulation of the
ener gy efficiency of air conditioners.
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3.7  Option of using alternative instruments

MED also identifiesa number of alternative instruments that might ke used instead of regulation.
These incluce information and education campaigns; labellingrequirements; taxes, subsidies and
user charges; andtradable property rights.

The education and information options were assessedas inadequate in the earlier New Zealand RIS,
in the followingterms:

Public information campaign: This will be undertaken to promote the regulations and the
advantages of purchasing energy efficient product It is not seen as being sufficient alone to
address the market failuresidentified above.

Hence the ‘information and education’ option is not given further consideration in this RIS,

Nor are options for the use of market basedinsruments given further consideration. These would
incluck levies onthe use of energy or on the use of inefficient equipment. T hese are broader issues
for the highest level of government and wouldnot be sparately decidedin relation to specific
products such asmotors. Further, the lack of consideration curently given by purchasers to the
!ife]i:%/cle costs of motor ownership (1.5 Market Failure) suggests that these options would be
ineffective.

3.8 Conclusion

Basedon the above analysis, three optionsrequire detailed consiceration. First, there is the BAU
option which would leave the airconditioner strategy to continue as present. The secondoption is
the proposed MEP S. The final option isfor New Zealandto follow the international leadmore
closely and possibly to take a leading role itself in settingMEP S.
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4 Impacts analysis

This chapter is organised in 6 sections. The firg four examine the difference between the proposed
regulation and the BAU scenarios from a num ber of perspectives, as follows:

e Impact on energy us and greenhouse emissions — section 4.1
e Impact on users — section 4.2

e Impact on government — section 4.3

e Impact on syppliers— section 4.4

Anational perspective isadopted in the next 2 sections, first to bringtogether the results of the first
4 sections in a single statement, then to assess vario usalternativesto the proposed regulation, as
follows:

e National costs and kenefits —section 4.5
e Assessment of more demandingoptions — ection 4.6

Appendix 2 providesa detailedaccount of the assumptions that have been adopted for the impact
analysis.

4.1 Impact on energy use and greenhouse emissions

Figure 4.1 reports esimates of the energy savingsandreductionsin geenhouse emissions
generated by the proposed regulation, sparately for single-phase andthree-phase air conditioners.
The time profile of the projections reflectsthe following assumptions.

e The proposed2007 MEPSare implemented from October 2007 but assumedto become
fully effective from October 2008, since suppliersare given one year to clear stock acquired
before Octobker 2007.

e The 2007 MEPSare assumed to terminate at least by 2020, in the sense that there would be
afresh decision abou the level of MEPS at least by 2020. Beyond 2020, therefore, it is
assumedthat there isno addtion to the stock of air conditioners that will be affected by
decisionstaken now.

e The gock of 2007 compliant air conditioners continues to deliver energy savingsfor the life
of the lag cohort of units that is installed in 2020. Assuming asset lives of 15 years, energy
savings are celiveredthrough to 2035.

e Itisalsoassumed that suppliers anticipate the introduction of MEP S by gartingto phase ou
non-compliant units in the period before the introduction of MEPS. In the case of single-
phase air conditioners, the phase ou isaccelerated by the introduction of preliminary MEP S
in2004.

On these projections, energy use and greenhouse emissions in 2010 are reduced by 26.2 GWh and
15,700 tonnes COz-eregectively. The correspondingestimates for 2020 are 89.5 GWh and 53,700
tonnes CO,-eregectively. In 2010, these savings represent 3.2% of the energy that woud
otherwise be used by the stock of air conditioners, and0.12% of the energy wsedin the domestic
and commercial sectors. T he correspondingestimates for 2020 are 10.4% and 0.32% regectively.
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FIGURE 4.1: PROFILE OF ENERGY SAVINGS AND GREENHOUSE REDUCT ONS
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4.2

Impact on users

Table 4.1 presents esimates of costs and benefits to users, based on the following assumptions.
Most assumptions are only kriefly sated here, since appendix 2 providesa ful account. The only
exception is the estimates of the percentage cost increases, which are based on US estimatesand are
discussedin detail later in this section.

It is assumedthat the increase isefficiency, asmeasured by the EER, will be somewhat
greater than that required to achieve borderline compliance with the 2007 MEPS bu
somewhat less than the average efficiency of unitsthat already comply. The overallincrease
in efficiency is 16.3%, with most categories fallingin the range 10-20%. The main
exceptions are the larger non-complying wall/window units which must achieve an average
increase of 30%.

For reverse cycle units, it isassumed that the increasesin the energy efficiency of the
cooling cycle, which is drectly regulated by the MEPS, are accompanied by equivalent
improvements in the energy efficiency of the heating cycle. Thisassumption may not ke
totally accurate, but the assumption that the hours of wse of revers cycle machines are no
longer than for cooling only machines (see below) is very conservative, as winter heating
use islikely to increase total usage.

The percentage cost increases have been put at 25% of the increase in efficiency. That is a
10% increase in efficiency is at the cost of a 2.5% increase in cost. However, the cos
increasesrelate to installed costs, with manufact urin g costs contributing only 40% of the
installedcost. That is, a2.5% increase in installedcost may be equivalent to a 6% increase
in manufacturing cos.

Estimates of the increase in installed cost were obtained by applyingthe percentage increase
to baseline estimates of installed cost. The latter have been extracted from the 18" edition of
Rawlinsons New Zealand Cost Handbook (Rawlinsons2003). T his is an incomplete record
of cogts, particularly for larger szed units, andsome estimates of unit coss have been
ohtained by extrapolation.

Estimates of the reduction in lifetime energy cost have been obtained by applying the
increase in efficiency to baseline estimates of lifetime energy costs. The latter were based on
the following assumptions:
o uniform asset life of 15 years;
o discount rate of 7% in real terms;
o residential and commercial energy chargesof 13 centskWh and 10cents/kW h
respectively;
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o residential and commercial operating hoursor 500 and 1,500 hours per year
respectively;
o commercial share of units set at 25% for smaller wnits, ranging up to 100% for wnits
of 20kW or more cooling capacity;
0 50:50 mix of coolingand heating hours for reverse cycle wnits.

e On these assunptions, the overall benefit/cost ratio is2.2, andrangesfrom low retums of
1.1 and 1.2 for smaller g lit non-ducted units, through to a high of 5.4 for the largest types
of three-phase units. Overall, three-phase wnitsreturn higher benefit/cost ratios than sinde-
phase units, reflecting longer operatinghous and lower baseline estimates of the ingalled
cost per KW of cooling capacity.

TABLE 4.1 BENEFIT-COST ANAL YIS OF 2007 M EPS ON NON-COMPLYING AR CONDITIONERS
Percentage changes Change in lifetime costs Change in lifetine costs
in... (Fkw) B‘zg‘:ftit/ of ‘on-trend cohort ($k)
Efficiency Installed Energy Installed ratio Energy Installed
cost cost costs costs cost
Single phase - cooling only
Ducted, 0-4 - - -
Split, non-dwcted 0-4 17.0% 4.3% -46 41 1.1 -9 8
48 16.5% 4.1% -62 27 2.3 -22 9
W dl/window, 0-4 22.3% 5.6% -68 28 2.4 -2 1
Sub-total 16.9% 4.2% -57 32 1.8 -32 18
Single phase-reverse cycle
Ducted, 0-4 - - - - - -
48 14.9% 3.7% -54 22 2.5 -71 28
8-12 10.0% 2.5% -37 12 3.1 -20 7
12+ - - - - - - -
Spiit, non-dwcted 0-4 20.2% 5.0% -54 44 1.2 -1,263 1,024
48 18.7% 4.7% -69 29 2.3 2,636 1,130
8-12 17.7% 4.4% -64 22 2.8 -244 86
12+ 11.4% 2.9% -48 13 3.7 -59 16
W dl/window, 0-4 17.7% 4.4% -52 20 2.6 -229 89
48 30.8% 7.7% -111 27 4.1 -435 105
Sub-total 15.2% 4.8% -64 32 2.0 4,955 2,485
Three-phase
0-19 9.0% 2.2% -32 13 2.6 -612 240
19-39 13.1% 3.3% -54 14 4.0 -417 104
39-65 11.0% 2.7% -52 10 5.4 -193 36
Sub-total 10.5% 2.5% -40 13 3.2 1,222 380
Grand total 16.3% 4.3% -58 27 2.2 6,209 2,883

Aggregate benefits and costs
The final two columns of table 4.1 show the aggregate outcome that would ke expectedif the 2007
MEPS were appliedto the ‘on-trend cohort of air conditioners that we have used to characterise the
market for 2002. T his isthe same cohort described by table 3.1. As shown by table 4.1, the
upgrading of that cohort of air conditioners wouldhave cost abou $2.9 million, but generated
lifetime energy savings worth $6.2 million in present value terms The net benefit is$3.3 million.
This is, of course, a hypothetical o utcome, since the 2007 MEP Sdidnot apply to sales in 2002.

However, this hypothetical calculation provides the basis for calculatingthe impact of introducing
the 2007 MEPS, on the further assumptions that:

e The market continues to take the ‘on-trend’ mix of product that isdescribed by table 3.1.
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e The cemandforaircondtioningcapacity grows at 2.3% per year over the longer term,
which is the long-term growth rate of energy demand in the com binedresidential and
commercial sector.

e The BAUrate of efficiency improvement is 0.4% per year.

e The MEPSare fuly effective by 2008 andhave a partial impact over preceding years as
suppliers prepare their product range to comply with the MEPS. In the case of single-phase
air conditioners, this is accelerated by the introduction of the preliminary MEP Sin 2004.

e The real costs of air conditioners and energy remain unchanged.

Table 4.2 reportsthe resulting estimates of aggregate costs and, benefits over the life of the
regulation, which isassuned to be terminated at least by 2020°. The net valwe to users is $29
million over the period.

TABLE 4.2 BENEFIT-COST ANAL YIS OF 2007 M EPS APPLIED TO ALL SA EST0O 2020

Change in lifecycle costs ($ million)

Type Benefit/cod ratio
Energy casts Installed cost Total cost

Single-phase -43.6 21.9 21.7 2.0

Three-phase -10.6 3.3 7.3 3.2

Total -54.1 25.1 29.0 2.2

Review of cost estimates

More efficient units are generally more costly to manufacture anda number of sources have been
consultedto assess these impacts.

Previous Audralian studies

Inrespect of larger lit units in the rangel5kW to 20KW, staff at the UNSW tegting laboratory
indicatedthat substantial energy savings could be achieved by very simple design changes. For
example, the outside condenser coil in these units is often kept small for aesthetic reasons and
market acceptance. Enlarging the coil would increase costs only to the extent ofthe additional coil
material (since the manufacturing process itse lf wouldremain largely unchanged), and the resultant
cost increase is estimated to be minimal. However, such modifications may not always be sufficient
to achieve the proposed MEP S,

The cost of improving three-phase wnitsto the standard required by the preliminary MEPS wasalso
assessed by Unisearch (1998) and a similar framework was adopted by GV A (2000). Unisearch
and GV Apu the ongoing costs at $50/unit and $100/unit respectively, in Australian dollars, but
with thos costsexpressd relative to the sum of all airconditioner sales, including both complying
and non-complying mocels. Given that about athird of the sales comprised non-complying units,
the implied estimates of the increase in costs per non-complying unitare $150 and $300
respectively. GW A reports that the $300 estimate is about 6% of the average retail price, which
means that Unisearch pus the increase at 3%. The other key difference between the two estimates is
that only GWA is referring to additional production costs, that is, the cogs of better materials and
components. Unisearch refers to the $50/unit as the costs of administration, labellingand
information activities of both industry and government.

US Department of Energy
Engineeringstudes contained in the followingreports from the US Department of Energy (DoE)
have also been examinedfor the current RIS.

DoE (1997), Technical Support Document for Energy Consrvation Standards for Room Air
Conditioners, prepared for DoE by LBNL.

® The period t02020 may beregarded as the maxi mum li fe of the regulation, and carries no i mplication about wha may
happens to airconditioner MEPS in the meantime. Mostlikely, these MEPS will be subject to further review and afresh
decision well before 2020.
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DoE (2002), Technical Support Document: Energy Efficiency Standards for Consumer Produ ct -
Residential Central Air Conditioners and Heat Pumps, prepared for DoE by staff of
Arthur D Little Inc. & LBNL.

DoE (2003), National Energy Savings Spread sheet: Commercial Unitary Air Conditioner and
Heat Pumps, downloaded from the following website in June 2003.
www.eere.energy.gov/buldingsappliance_standards/commercial/ac_hp.html

Estimates of the relationship between efficiency and manufacturing costshave been extracted from
these studiesand are summarised in a series of charts presented in appendix 3. Note that the data
have been normalised to present costs as unity (1.0) for equipment with an EER of 2.75. T he pattem
isthat significant improvementsin energy efficiency can te achievedat relatively low cost, but that
subsequent improvements are achieved at progressively higher marginal cost.

DoE estimates that the increase in manufacturing costsis generally in the range of 3-4%. Bu there
are important exceptions. T he figures indicate that manufacturingcoss would increase by 15-20%
for large (6-10kW) single-phase units. On the other hand, the cost of improving three-phase units in
the 20-30kW range is p ut at about 2%.

It is also important to understand that some of the available esimates have been generated by
reverse engineering a sample of low efficiency air conditioners, thereby identifying the mos cost-
effective design changesthat will achieve the desired improvements in energy efficiency. These
design changes havetvvo effects They not only increase energy efficiency, they also increase the
oupu power of the unit®. That is, for agiven input power, the more efficient unit has a greater
cooling capacity. Because the wnit is fundamentally changed by reverse engineeringandredesin,
some adjustments are needed in order to compare like with like.

One adjwstment is to allow for the cost savingsthat could be had by reducingthe input power,
restoringthe cooling capacity of the unit to itsorignal level. For example, asmaller compressor
could be used Alternatively, if the other parts of the design are left unchanged the resultinghigher
capacity of the unit could be expected to have a higher market value, since consumers are willing to
pay more for units with greater capacity. The supplier recoupssome of the cost of increased
efficiency in both cases, either by reducingthe input power of the unit or by marketing the wnitin a
higher capacity ran .

Finally, it is also significant that the USestimatesare for manufact uring costs only and that
manufacturing costsaccount for about 40% of the final purchase price. The percentage impact of
increased efficiency is therefore reduced by at leas half when expressedin termsof the final
purchase price.

Supplier responses

In discussions with suppliers, they have ind cated that increased efficiency has implicationsfor the
size of units andthe amount of material used, reflecting the fact that heat transfer isfacilitated by
increased surface area. When those optionshave keen exhausted, however, further increments in
energy efficiency may more cosly.

That said suppliers have generally indicated that, where they have ready accessto complying
models to replace non-complying models, the cost implications appear not to be significant. T hat
said, they areregpondingto the MEPS requrements at a time when there are offsetting favourable
impacts on costs. For example, inverters and other new technologes are creatingopportunities to
drive down costs; there have been favourable exchange rate movements; and manufactuershave
steadily reducedtheir production costs. The general view is that, whatever the impact of MEPS,
they will not reverse the steady downwardtrend in prices.

Conservative estim ates adopted in this RIS

* ‘Energy’ and ‘power’ are related butdiflerent concepts. Energy refers tothe total amount of electridty used to
conplete aparticular task such as coolinga given areato a specif ed temperature. The power ofthe unit istherate at

whichenergy can be used.
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Given the uncertainties, the cost increases have been very conservatively estimated for the purposes
of this RIS. As indicated above, a general rule has been adopted that putsthe percentage increase in
the installed cost at 25% of the percentage increase in efficiency. Overall, this effect is to increase
the total installed cost of non-complying units by 4.3%, compared with US estimates that put the
increase in manufacturing costs at 3-4%. Gven that manufacturing costs are no more than 50% of
installed costs, the conservative nature of the estimate is apparent.

Other supply side considerations

It is taken for granted that increased New Zealand demandfor more efficient air conditioners will
be accomm odated at o bserved market prices and that any supply bottlenecks will be relatively
temporary. Thisis areasonable assumption given that air conditioners are freely traced
internationally and New Zealand isa very snall part of the international market. Changes in the
New Zealand market would not trigger significant constraintson the supply side.

Nor do the proposed MEP S pose a significant threat to the quality of supplier competition inthe
market for air conditioners. Relevant considerations are asfollows:

e Thereisvigorous sypplier competition in the market for air conditioners. Over 105 kbrands
are registered with the Australian Greenhouse Office, with an average of 20 modelseach.

e The 30 larges brands, accounting for 75% of the regitered models, tendto have a high
proportion of modelsthat wouldnot comply with the 2007 MEPS Typically, no more than
20% of these models would already comply with the 2007 MEPS. By contrast, many of the
smaller brands have a higher proportion of modelsthat already comply. On the assumption
that the large players are bes placed to respondto the MEPS requirements, it seemsis
ukrlllikelyléthat there will ke any significant reduction in the number of competitive players in
the market.

e Indudry sourceshave also indicated directly that the MEPS will not adversely affect the
ability of existing sypp liersto continue operating in the industry.

An earlier Australian RIS (GW A 2000) also made the point that MEPS may improve the quality of
competition, by reduwingthe scope for mideadngefficiency claims andthereby reducing the
sear ch and information costs of users.

Sensitivity analysis
Sensitivity analysis indicates that cost kenefit analysisis robust, in the sense that the proposals are
considered to be financially beneficial under reasonable alternative assumptions.

Increase in purchase coss

Given the deliberately conservative of the estimates of the increase in purchase costs, it is
reasonable to look only on the downsice. It would be reasonable, for example, to reduce these
esimates by 25%, with the following results:

e The estimate of costs isreduced by $6.2 million and the etimate of net kenefitsraised by
the same amount.

e The overall kenefit/cost ratio increasesfrom 2.2 to 2.9.
e The kenefit/cost ratio for singlephase wnitsrises from 2.0to 2.7, andfrom 3.2 to 4.3 from
three-phase wnits.

Reductioninenergy cods

It would be reasonable to test for sensitivity in the range of +~15% of the estimate for the reduction
in energy cods. This is the sort of variation that would be generated by looking at any of the
following

e variation in asset lives from 11.5 to 19 years;
e variation in the discount rate from 5% to 9.5%;

e variation in hours of operation from 425 to 575 hours per year for residential users, andfrom
1275to 1725 hours per year for commercial users.
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In each of these cases, the overall tenefit/cost ratio is in the range 1.8 t0 2.9. The corresponding
ranges for single-phase andthree-phase units are 1.7-2.3 and 2.7-3.7 respectively.

Future energy pricesare also an issue. The recently published New Zealand Energy QOutlook to 2025
(MED 2003b) provices various scenarios for the future path of wholesale electricity prices. The
reference scenario isfora 14% increase over the period 2005-2020 and a 33% increase over the
period 2005-2025. Key drivers are the projected exhaustion of the Maui gas fieldand the planned
introduction of a carbon charge from 2008. T hese are significant price increases. However, their
incluson adds no more than 2-3% to the esimatedvalue of energy savings, dueto the effect of
discounting on the present value of energy savingsthat are significantly ceferred

Finally it shouldalso be kept in mind that total net benefits will ke distributed unevenly between
users, dependingon the type of aircondtioner used, the cost of energy and, most importantly, the
intengity of use. In particular, the overall returns would tend to be borderline for residential users in
particular, where average hoursof use are relatively low (at 500 hours per year), andthe ingalled
cost per wnit of output power ($kW) isrelatively high. Within the residential sector, the proposals
would be of mog benefit retiredpersons and families with young children that use space
conditioningequpment for more hours per day. Lack of data on ownership patternsand user
behaviou prevent more detailed quantitative assessment of these impacts.

4.3 Impact on government

The impact of the proposalson the taxpayer will ke minimal. Not only are MEP S a relatively
inexpensive policy instrument from the viewpoint of taxpayers, but the majority of these costs
would be incurred under BAU conditions. Once the proposed measures have been developed and
implemented, there are no additional coststhat can be attributed to the proposal.

On the first point the ongoing costsof administering all the MEP Sinitiativesare of the order of
$730,000 per year at most. Thisallows for the equivalent of 2.7 full-time staff membersin EE CA.
On the second point, the ongoing program of monitoring andcheck testing would be required for
the purposesthe exiginglakelling requirements and/or MEP S for air conditioners. The more
demanding nature of the MEP Smay justify some increase in the check-testing activity, at least for a
period. However the addtional costs would be lessthan $50,000 and can be safely ignored for the
puposes of the report.

4.4  Impactonsuppliers

Impacts on employment and profitability

It is apparent a number of models will ke withdrawn from the market, possibly accompanied by
some reduction in the number of smaller or opportunigic suppliers. Overall, however, the proposal
isnot expected to significantly affect the level of demand, which is expectedto continue itsstrong
growth for several more years before stabilising at a higher level. Similarly, there isno expectation
that the proposals are any threat to general levels of employment in the sypp lier industry.

The quality of supplier planning will have amajor effect on the relative success of suppliersin
adjustingto the newmarket regme. It is apparent from industry consultations that this is somewhat
variable; some are much further advanced than others. However, reasonable advan ce notice has
been provided to allas aresult of contact with the induwstry inregard to the curent labelling
requirements.

Once-off adjustment costs

Suppliers will incur some once-off costs of adjustment, for example, in negotiating with
manufacturers to agree on new product specifications, alterationsto marketing materialsand
technical documents, and costsof redesign. However these costs will be quite low, given that, for
most suppliers, these costs will already have been incuredto accommodate the same requirements
in the Awtralian market. T he additional, or marginal, costs caused by the New Zealandregulation
would be quite low. Conceivably, it wouldact wally be more costly for syppliersto deal with
different requirements in the two countries, foregoingthe advantagesof wniformity.
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Ongang administrative com pliance cosfs ) _ _
The administrative costsof reporting to EECA will be unchanged since thes are already incurred

to comply with existinglabelling and MEPS requirements.

4.5 National costs and benefits

Costsand benefits from a national perspective can differ sosmewhat from cods and kenefitsfrom a
user perspective, the latter having been reported in table 4.2. Given our assessment that impactson
the govemment and on supplier will be small, the main potential dfference relates to the avoidable
cost of electricity.

Avoidable cost of electricity

The cost of electricity consists of the cost of electricity generation (includngthe energy lost asheat
in transmission and distribution), the cost of network services(poles, wires and subgations for
transmission and digribution of electricity) andthe market costs associated with functions such as
metering, billingand advertising. These costs are recovered in the tariffschargedto users and users
rightly look to the tariff schedules to determine the value of energy savings. However some of these
costsare not avoidable. That is, they cannot be reduced by energy savingmeasures. Mark et costs
are the obvious but relatively minor example, since market costs generally account for less than 5%
of average costs.

Less obvioudy, the large fixed costs of providing network services means that the marginal cos of
providingadditional network capacity is con S|derably lessthan the average costs. Basedon a recent
report tothe Ausralian Building Codes Board® (ABCB), the marginal network cost of a general
increase in energy use might be reasonably put at about 30% of average network cogs, although
considerable uncertainty attaches to any such estimate. This is a more serious consiceration since,
in Australia, network costs account for about 70% of the average residential and small to medium
commercial tariffs. If 70% of those cods are unavoidable, it follows that about half of the average
cost of electricity is unavoidable (70% * 70% =49%).

However a futher adjugment isrequired. Because network capacity is designedto cope with peak
loads, the avoided net work costs associated with any particular measure dependson the extent to
which the measuresreduce the peak load on the network. Some measures wouldhave little or no
impact on peak loads and would generate no such savings Air conditioners are at the opposte
extreme. In terms of the proportion of its energy that an appliance uses when the network is under
peak load, air conditioners have a peak load factor that is 3-4 times greater than the average load
profile that network s must accommodate .

It followsthat, whereasthe network savings asso ciated with proportional reductionsin all loads
would be equal to about 30% of average costs, the network savings asso ciated with more efficient
air conditioners woud ke intherange 90 — 120% - that is, 3 to 4 times 30%. Note the possihility
that reduction in network costs associated with more efficient air conditioners may actually exceed
the average cost of network services.

Compared with Australia, net work costs New Zealandare somewhat less as a proportion of total
costs, possibly reflectingthe difference in physical scale. However the same reasoning applies. The
discount that would otherwise be applied to network costsis negated by the fact that air
conditioners contribute disproportionately to peak loads on the net work.

Given these particular circumstances arising from the peak load cemandsof air condtioners, it is
reasonable to regardthe marginal tariff as a conservative estimate of the avoidedco ¢ of electricity.
This is particularly s given that generation costs also increase under peak loads, which means that

® Atech (2003), A Finandal Analysis Procedure for Energy Efficiency in Buildings, Report to the Australian Building
odes Board
This estinate refleds parametersdeveloped bytheL awrence Berkeley National Labo ratories (LBNL) and presented in
areport to the US Department ofEnergy -LBNL (1997). The discussion thereis in terms ofthe Conservaion Load
Factors of di fferent applian ces, and variations in the amountof energy tha must besaved to reduce peak loads by 1
kW.
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air conditioners incur higher-than-average generation costs as well. The average electricity tariff as
has therefore been retained as areasonable estimate of the avoided costs of supplying the energy
used by air conditioners.

Findings
Accordingly, it is considered that table 4.2 provides areasonable assessment of the national cogs
and benefits of the proposedregulation.

4.6  Assessment of more demanding options

Minimum levels of energy efficiency could be further increased either by raisingthe MEP S
requirementsor by acceleratingtheir introduction. In terms of the EECA’s strategy of followingthe
best practice leadof tradngpartners, acceleration means areduced gap ketween introduction
overseas andintroduction in New Zealand. In the case of three-phase units, for example, the
proposed gap for three-phase units is 3 to 4 years. Substantial energy savingsare at sake, with a
value of the order of $5 million per year. Taken further, the option of more sringent M EP Sentails
New Zealand undertaking to lead the process of MEP S settingamonggst its trading partners.

Data inadequacies mean that it is not possible to assert confidently that the more stringent options
will ke cost effective. The main problem isthat, while we can be confident that mos of the
increasesin energy efficiency required by the proposal occur along the flat portion of the cost
cuve, further increases in the MEPS level may take the industry into the region of increasing
marginal coss —see appendx 3. The degree of cos increase at the margin cannot be determined
with reasonable confidence from the available (mainly U esimates

Mﬁt:)re stringent requirements will also increase the proportion of low-intensity users who are worse
off.

For suypp liers, the main concerns are accessto product in the longer term andthe adequacy of
adjustment time in the shortterm. Regarding access to product, New Zealand s satus asa large net
importer of air conditionersmeans that we cannot stray far from overseas MEP S without
threatening to compromise the range of products that is readily available. Suppliers em phasisedthat
the New Zealand market is not sufficiently large to justify special designs.

Afurther concern isthe adequacy of the lead time provided to suppliers. Certainly, the proposal
may err on the generous side for many suppliers. Based on industry discussions, many suppliers
tend not to ue all of the available time. Regardless of how long the leadtime, their response is still
of the “last minute’ variety. However the requirementsare variable, depending on how closely the
supplier is tied to a pecific manufacturingoperation. At one endof the spectrum, for example,
many importersconsider that they can readily obtain complying models within a short period and
wouldneed no more than one year’s notice to adjust their supplier relationships. At the other end of
the spectrum, local manufact urers may need to withdraw some models from the market, recesign
others, and possibly make significant changes to production facilities.

Bet ween these extremesare supp liers that, while not beingmanufacturersthemselves, cannot
quickly change from one manufacturer to another. For example, the MEPS requirement may create
gaps in their product line that cannot be readily filled by another manufact urer without disturbing
the uniformity of the product line in termsof particular aesthetic and functional characteristics that
are not readily replicated

Basedon industry consutation undertaken to chate, suppliers generally consider that 2-3 years lead
time is the minimum requirement for making the required adjustments, commensurate with the
normal product lifecycle. The proposal isto provide 3-4 yearsfor the 2007 MEPS but less than 1
year for the less demandinginterim MEP Sfor singe-phase air conditioners. However, the proposal
to retire older, less efficient modelsin 2004 has been discussed with key industry representatives
for several years andall supp liers were informed of govemment intentions in 2002.
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5 Conclusion and recommended option

5.1 Assessment against objectives

Table 5.1 providces a summary gatement of the three options considered in this report against the
olyectives of the proposed regulation.

The key issue isthe appropriate level of stringency of the performance requirements Overall, it is
considered that, given the broadpolicy framework provided by New Zealand’' s Climate Change
Policy, the minimum level of energy efficiency cannot be safely increased beyond that contained in
the proposal. A more aggressive approach poses significant risksfor both suppliers and users, as
summarised in the table.

5.2 Recommendations

It is recommended that New Zealand implement the proposed mandatory minimum energy
performance standards.
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TABLE 5.1 ASSESSMENT SUMMAR Y
Objective BAU option Proposed MEPS More stringent or
accelerated MEPS
Reductionin Improvement dependent Greenhous e emissions More rapid reduction in
greerhouse on trendimprovemernts in | from the targeted air green house emissions
emissions energy efficiency conditioners will be coud be achieved. The
(0.4%lyear) plus evdution | reducedby about 3.2%in | savings could be
of more energy efficient 2010 and 10.4%in 2020. increased to 5% of BAU
building stock, eg, due to emissions by 2010, and
energy efficiency 15% by 2020.
meas ures inthe building
code.
Cost effective Most users continueto Tota benefits exceed tatal | We camot be confident
for users minimise c apital costs, but | costs by a significant that furtherincreases in
largely ignoring the margin. But there would MEPS would be cost
potentia to reduce life- be some losers amongst efficient at this stage. The
cycle costs by improving those with low energy proportion of losers would
energy €fficiency. costs or who use air increase and the range of
conditioners sparingly . complying product woud
bereduced
Minimise The business as us ual Most of the one-off costs Given NewZedands

adverse effects
on
manufacturers
and suppliers

scenario for suppliers is
for continued healthy
growth of demand for air
condtioners

of adjustment would
already be incuredin
response tothe same
MEPS introduced in
Australia.

status as alarge net
importer of air
conditioners, there would
be significant additional
costs if New Zealand
attempted to take the lead
in setting MEPS.

Minimise
patential for
confusion or
ambiguity

No confusion or amhiguity

Suppliers are generally
aware o the proposals,
find them clear and
comprehensive, and are
preparing tomake the
appropriate changes.

The redesign and
retesting activities would
need to be accelerated
considerably, imposing a
significant extra burden on
the management team.
More complex design
problems would need to
be overcome.
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APPENDIX 1: TECHNICAL BACKGROUND & TABULATION OF M EPS PROPOSALS

Technical terms

The capacity of an airconditioner ismeasured as the numker of kilowatts (kW) of output power in
the cooling cycle, which is the rate of cooling achieved in the conditioned space under certain
standar d conditions. The efficiency of an airconditioner ismeasured as aratio of outp ut power to
inputpower, which is the rate at which energy is used by the compressor andfans that drive the
airconditioner. Thisratio ismeasured in the cooling mode under certain sandardconditionsand is
known asthe energy efficiency ratio (EER). EERs are typically greater than 2; they canrange up to
4,

Many air conditioners are configured as revers cycle machines, which means that in cold weather
they can transfer heat from outside the conditioned space in to the space. W hen operating ion this
mode they are often referredto as heat pumps. Anaircondtioneris generally more efficient in the
heating or rever cycle configuration than in the coolingconfiguration. The ratio of power o utput
to power input in the heating cycleis referred to asthe coefficient of performance (COP).

Note that the power output is a multiple of the input power, which meansthat air conditioners and
heat pumps move more energy than they use. Thisreflectsthe fact that heat pumps move energy in
or out of the conditionedspace, using arefrigeration cycle; they do not generate heat inthe same
manner as a gas or electric resigance heater.

Table AL.1 shows the existing MEPS introduced in Octoler 2001, the changes proposedfor 2004,
and the further proposedchanges for 2007. T he schedule is fairly complex. Note the following:

e The schedule diginguishes between air conditioners taking single-phase andthree-phase
power. (Snaller units are single-phase and larger wnitsare three-phase, but with a
considerable overlap in the intermediate sized units.) The MEP Sare being introduced in two
stages. The initial MEP Sfor three-phase units were introduced in 2001, and are proposed of
single-phase units in 2004. Further increases are proposedfor both single-phase andthree-
phase units in 2007.

e Regarding the first gage:
0 Single-phase units: A distinction is drawn between cooling only and reverse cycle
units, with a somewhat more demanding MEPS app lying to the former.
0 Three-phaseunits: The MEPS increase with ouput capacity but there is no
distinction in terms of the type of cycle.

e Regarding the second stage, the general rule isfor a minimum EER of 2.75, but with the
followingexceptionsthat allow for the peculiarities of particular testsor the greater ease or
difficulty of achieving increased efficien cies:

o Single-phase units:
= Air-cooled ducted units- minimum EER =2.50
= Air-coo led non-ducted split units with capacity of 4kW or less - minimum
EER=3.05
= All water-cooled units - minimun EER=3.50
0 Three-phase units:
= Air-cooled units with capacity in the range 19-39kW - minimum EER = 3.05
= All water-cooled units - minimun EER=3.50
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TMLEAL1l AIRCONDITIONER MEPS: 2001, 2004 & 2007

MEPS (Minimum cooling EER)

Cycle Type Cooling capacity (kW) October 2007
October 2001 October 2004
Air cooled Water cooled
Singlephase powea supply
2.50
Cooling only 2.45 2.75
..................................... None . 305 3.50
2.50
Rev erse cycle 2.30 2.75
e
Three-phase power supply
................. 78100 . 2220
10.1-12.5 2.30
................ T g 275
................ EEIE g
18.1-19.0
................................................. 2.45 No changef
Al Al 191956 Octobor 2001 3.50
................ T N s e ton
................ e g .
s
.................... 2.75
45.665.0 2.65
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APPENDIX 2: COSTBENEFIT ASSUMPTIONS

Market size and com position

Table A2.1 shows reports our assumptionsabout the size andcomposition of the aircondtioner
market in New Zealand. This overall pict ure has been compiled from sales data reportedto EECA
for the period 1999-2002. There was considerable sales growth over thisperiod that cannot be
swstainedover the longer term. It has been assumed, therefore, that average annuwal salesfor this
period approximate the sales that would be observed in 2002 if 2002 were ‘on-trend’. In general,
the models employed are not designed to track the fluctuations in sales on a year-to-year basis.
Instead it has been assumedthat demand follows a smooth growth path.

Note the following abou table A2.1.

e Onerowof datais missing, for three-phase units in the range 18-19 KW. No sales were
recordedin this category.

e The size categories for 3-phase units are designedto accommodate the stepped MEPS that
were adopted in 2001. Compare these with the schedue of MEP Sin table A1.1.

TABLE A2.1 ‘ON-TREND’ MAKET SIZE AND COMPOSITION - 2002

Sales of Sales of Sales of Installed

. Av. cooling . : ; > > Total
Type and size range ; Units ‘cooling cooling heating cost of .
capacity et Lo . expenditure
kW) (KW/unit) sold capacity’ capacity’ capacity AC %)
(kW) (% of total) (kW) ($/kW)
Singlephase - cooling only

Ducted, 0-4 3.0 24 71 0.1% - 898 63,987

Split, non-dwcted 0-4 2.6 82 216 0.2% - 971 209,815

48 5.1 71 364 0.3% - 655 238,260

W dl/window, 0-4 2.4 12 28 0.02% - 509 14,496

Singlephase -reversecycle

Ducted, 0-4 3.1 78 241 0.2% 245 874 211,070
48 6.4 956 6,150 4.4% 6,377 587 3,609,668
8-12 10.4 419 4,354 3.1% 4,806 485 2,113,388

12+ 13.7 68 931 0.7% 982 446 414,933
Split, non-dwcted 0-4 3.1 7,809 24,150 17.1% 28,645 875 21,126,490
48 5.5 8,989 49,764 35.3% 56,231 629 31,307,336
8-12 9.2 449 4,120 2.9% 4,385 507 2,090,010

12+ 12.9 112 1,444 1.0% 1,586 453 654,856
W dl/window, 0-4 3.0 1,498 4,433 3.1% 4,524 452 2,004,408
48 5.3 730 3,900 2.8% 3,859 350 1,363,561

Three phase

0-10 9.2 705 6,478 4.6% 5,399 654 4,235,566
10125 10.8 565 6,123 4.3% 4,269 600 3,673,613
12.5-15.5 13.6 531 7,241 5.1% 7,342 539 3,901,361
15.5-18* 17.0 280 4,760 3.4% 4,984 490 2,334,132
19-25* 21.2 167 3,544 2.5% 3,642 446 1,580,216

25-30 28.0 87 2,438 1.7% 2,607 402 980,776

30-37.5 36.3 41 1,486 1.1% 1,528 385 572,475

37.5-39 38.6 8 309 0.2% 328 290 89,437
39455 44.6 64 2,855 2.0% 3,040 373 1,064,425
45.5-65 55.2 100 5,520 3.9% 5,826 352 1,940,601
Total - 23,845 140,921 100.0% 150,605 85,794,831

e The salesrecordis not complete. Arough adjustment for missing data has been made, by
adding 12% to all sales.




Minimum energy performance standards for air conditioners- RIS

e Cooling-only units account for only a small fraction of total sales of cooling capacity. (In
general, it ismore convenient towork in termsof total cooling capacity rather than the
number of act ual units.)

e Single-phase non-ducted split systems in the range 0-8 kW account for over 50% of total
sales of cooling capacity. No other category standsout hashavinga significant share of
sales.

e Total expendture on air conditioners, including installation costs, approaches $90 million
per year. T his estimate of aggregate spending is derived from estimated on costs per kW that
we extracted from the 18" edition of Rawlinsons New Zealand Cost Handbook (Rawlinsons
2003). This is an incomplete recordof costs, particularly for larger sized units, and estimates
of unit costshave been obtained by extrapolation.

Stock of air conditioners, energy consumption and greenhouse emissions

Table A2.2 reports estimates of the stock of air conditioners in 2002. T hese estimates are derived
directly from table A2.1, ontheassumption that air conditioners have a life of 15 years andthe total
stock grows at 2.3%/year over the longer term. Under these conditions, the stock is 12.9 times the
‘on-trend’ annual sales.

Basedon variousother assumptions, it is etimatedthat the total cooling/heatingcapacity of air
conditioners in New Zealand isapproaching 2,000,000 kW, consuming abou 700,000 MWh of
electricity per year, at acost of about $80 million, andresponsible for about 420,000 tonnes of CO»-
equivalent in greenhouse emissions. This isequivalent to abou 2.1% of the total electricity (and
electricity-related greenhouse emissions) generated in New Zealand, and 4% of the electricity wsed
by the combinedhousehold andcommercial sectors, where most air conditioners would be located.

This aconvenient point to review the various assumptionsunderlyingtable A2.2. Many of these
parameters are also critical to the cost-benefit analysis

Long term growth rate of stocksand sales

It hasbeen assumedthat stocks andsales of air conditioners ggow at asteady long term rate of 2.3%
per year, which is the average annual rate of growth of electricity consumption in the combined
household and commercial sctors. While recent sales growth easily exceeds2.3% per year,
syppliers do not regard that as sustainable.

Asset lives

A uniform asset life of 15 yearshas been assumedfor all air condtioners This is a depart ure from
the assumptions usedin the corresponding Audralian RIS which assumed 15 years in commercial
applications and 10 years in residential use. Asubsequent review found that the USDepartment of
Energy wses an average lifetime of 12.5 years for room air conditioners, 18.4 years for resicential
central air conditioners,and 15 years for commercial wnitary air condtioners. A uniform
assumption of 15 years seems reasonable in the context of those estimates, which are basedon
much more detailed datathan isavailable in New Zealandor Audralia.

Average EER and COP

These estimates have been extracted from sales data provided by suppliers to EECA, but from a
more limitedsample, given that about 20% of the returns did not provide all of the parameters
required to estimate efficiency. Importantly, these are weighted average measures of energy
efficiency — that is, weightedto reflect differences in salesvolume and in coolingand heating

capacity.
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TABLEA2.2 STOCK OF AIR CONDITIONERS -2002

T . Ooolin_g Heating Av. Av. Household Annufal Sha_re Energy Input Elec_tricity ?cr)]:tugfl er’r?s:i)ns
ype and size range (kW) capacity capacity EER COP  share (%) operating coaling use (MWH) energy price energy (tonnes
(kW) (kW) hours hours (% oftotal) (c/kWh) ($M) CO£)
Singlephase - cooling only
Ducted, 04 920 2.7 75% 750 100% 252 0.04% 12.3 0.0 151
Split, non-ducted ,04 2,787 2.7 75% 750 100% 769 0.11% 12.3 0.1 461
48 4,691 2.4 50% 1000 100% 1,950 0.28% 115 0.2 1,170
Wall/window, 0-4 368 2.2 75% 750 100% 61 0.01% 12.3 0.0 37
Singlephase -reversecycle
Ducted, 04 3,114 3,155 2.8 3.0 75% 750 50% 805 0.1% 12.3 0.1 483
4-8 79,335 82,264 2.8 3.1 50% 1000 50% 27,147 3.9% 11.5 3.1 16,288
8-12 56,161 62,004 2.8 3.2 50% 1000 50% 19,506 2.8% 115 22 11,703
12+ 12,011 12,669 2.7 3.1 25% 1250 50% 5,326 0.8% 10.8 0.6 3,196
Split, non-ducted , 0-4 311,540 369,522 2.6 3.1 75% 750 50% 89,936 128% 12.3 11.0 53,962
4-8 641,954 725,385 25 2.9 50% 1000 50% 255608 363% 115 29.4 153,365
8-12 53,149 56,560 2.4 2.7 50% 1000 50% 21,255 3.0% 115 24 12,753
12+ 18,633 20,458 2.6 3.0 25% 1250 50% 8,689 1.2% 10.8 0.9 5,213
Wall/window, 04 57,184 58,357 2.3 2.6 75% 750 50% 17,630 25% 12.3 22 10,578
4-8 50,312 49,783 2.1 2.3 50% 1000 50% 22,744 3.2% 11.5 2.6 13,646
Three-phase
0-10 83,564 69,645 2.6 3.2 50% 1000 50% 26,674 3.8% 115 31 16,004
10-12.5 78,982 55,073 2.7 3.1 25% 1250 50% 29,349 4.2% 10.8 32 17,610
12.5-15.5 93,412 94,713 2.6 3.2 25% 1250 50% 41,110 5.8% 10.8 44 24,666
15.5-18 61,402 64,299 2.7 3.3 25% 1250 50% 26,468 3.8% 10.8 238 15,881
1925 (1819=0) 45,718 46,987 2.7 3.3 0% 1500 50% 23,163 3.3% 10.0 23 13,898
25-30 31,451 33,632 2.7 3.4 0% 1500 50% 16,039 2.3% 10.0 16 9,623
30-37.5 19,175 19,709 2.7 3.1 0% 1500 50% 10,158 1.4% 10.0 1.0 6,095
37.5-39 3,984 4,231 2.7 3.2 0% 1500 50% 2,088 0.3% 10.0 0.2 1,253
39-45.5 36,826 39,216 2.8 3.5 0% 1500 50% 18,154 2.6% 10.0 18 10,893
45.5-65 71,205 75,150 2.8 2.9 0% 1500 50% 38,843 5.5% 10.0 39 23,306
Total 1,817,876 1,942,810 703724 100.0% 79.3 422,234
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Household share and average annual operating hours

Estimates of operating hours are obviows critical to the benefit cost etimates The esimatesin table
A2.2 have been obtained by putting residential andcommercial use at 500 hourg'year and 1,500
hourgyear respectively, andthen assigninga household share of 75%, 50%, 25% or 0%. T he result
isthat annual operating hours vary from 750 to 1500.

For commercial use, the assumption of 1,500 hours per year is conservative relative to estimates for
USregions that have similar numbers of heating and cooling ‘degee-days’ as do the major
population centres in New Zealand. The USegimates for the Pacific Coast are shown intable A2.3.

For residential use, the estimate of 500 hours/year is also borrowed from the USDoE. It is
somewhat higher than the average of 400 hours/year that is implicit in Australian estimates (EES
1999). However it isa considerable discount on the 750 hourgyear used by the indwstry body inthe
US, ASHRAE.

Regarding the mix of commercial and residential uses, industry contactssay that the residential
market isrelatively underdeveloped in New Zealand, with the result that 80-90% of some small air
conditionersmay be purchased for commercial use. We have adopteda conservative assumption
that 75% of smallest air conditioners are purchasedfor residential use, decliningto 0% for air
conditionersof greater than 20kW output capacity.

TABLE A2.3 COMPARABLE REGIONAL US ESTIMATES OF ANNUAL OPERATING HOURS

Building type Northern Pacific Southern I_:’acif_ic Coast
Coast (Oregon) (California)
Smal office 1,953 1,860
Large offce 2,013 2,140
Smal retail 1,348 1,584
Large retail 1,475 1,853
Wholesale 2,279
Sit down restaurant 1,953 1,817
Fastfoodrestaurant 1,177 1,471
Hospital 2,193
School 1,450
Weighted average 1,768 1,830

Source: Extractedfrom DoE (2003)

Cooling share

The mix of cooling andheating uses affects energy use, since reverse cycle unitshave different
capacity and efficiency characteristics in the two cycles. Generally, somewhat more energy is used
in coolingthan in heating. In the absence of any better data, the split has been put at 50:50.

Energy use

The above esimatesof output capacity, energy efficiency, operatinghous and cooling shares are
readily brought together to calculate the amount of energy used by air conditioners in New Zealand
These resultshave keen noted already.

Cost of electricity

Electricity charges have been pu at 10cents/kWh in the commercial sctor and 13cent skWh in the
residential sector, sourced from the Ministry of Development’s Energy Data File for January 2003.
The average electricity charge then reflectsthe mix of householdandresidential use that has been
assumedfor each type and size of air conditioner.

Discount rate
The discount rate has been st at 6.3% and defined as a real pre-tax discount rate. This is the rate
adopted by the Australian Building Codes Board for its analysis of energy efficiency measures,
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basedon a report by Atech G_rqup7. Thisisa relatively low rate, reflecting a judgement that
investments in the ener gy efficiency of buildings will be somewhat insulatedfrom cyclical
fluctuations in economic activity, and are therefore relatively lowrisk.

Em issions factor

Afixed emission factor of 0.6tonnes CO2e per MWh has been assumed. Thisis the figue
recommended to the Climate Change Office (CCO) by Concept Consulting Gouw (CCG 2003), for
the purposes of assessing the emissionsreductionsachieved by projects that reduce the demandfor
grid-purchased electricity.

Benefit cost analysis of 2007 MEPS applied to the non-complying part of the ‘on-trend’ cohort
Table A2.3 reports the estimates of the costs and kenefitsthat wouldresut if the final 2007 MEP S
were appliedto the on-trend cohort of air condtionersthat is described by table A2.1. Thisis a
hypothetical exercise in one sense, since the 2002 cohort will be little affected by MEP Sthat will ke
introduced in 2007. However, the modelling approach is essentially to ‘gow’ that cohort atthe long
term growth rate andto phase in the 2007 MEPS.

Level of non-compliance

The table showsthe proportion of total sales (measured as sales of ouput capacity rather than
airconditioning wnits) that did not comply with the 2007 MEPS. There isconsiderable variation. For
example;

e Threegroupsofsinge-phase ducted units were fully compliant —these are the empty rows
intable A2.3. These face the lowest MEPSrequirement —an EER of 2.50.

e By contrast, all wall/window units were non-com pliant.
e Otherwis, non-compliance rates tend to be relatively high, typically greater than 80%.
Overall, 76% of the o utput capacity of the “on trend’ cohort was non-compliant.

Percentage increase in efficiency

The requiredincreas in efficiency has been calculated with reference to the minimum efficiency
requirements of the MEPSand the average efficiency of wnitsthat already comply with the MEPS.
The former defines the minimum required increase in efficiency whereasthe latter may be
reasonably beregarced as the upper boundforthe improvement that are achieved. The act ual
increase has been set at the mid-point bet ween these extremes, with the exception of units where
there is currently zero compliance. The latter are assumedto achieve borderline compliance.

Percentage increase in purchase cost

The efficien cy-cost tradeoffis discussed in the body of the report, includinga reasonably detailed
discussion of the available evidence, which is mainly US in origin. For present purposesit is
sufficient to note thd the increase in cost has been put at 25% of the increase in efficiency. That is,
a10% increase in efficiency is a the expense of a2.5% increase in cost. Importantly, ‘costs
inclucke the costsof installing the airconditioning witsthemselves, although not the cost of ducts,
refrigerant pipework andthe like. Since manufacturingcosts would wually be about 40% of the
installedcost, a 10% increase in efficiency is accompanied by a 6.25% increase in the cost of
manufacture.

Benefits and costs

The table also reports esimates of the lifetime benefits and costs, both inaggegate andper unit of
capacity. The benefit/cost ratio varies from 1 to 6, with an overall ratio of 2.2. In agg ecate terms,
application of the 2007 MEPS to the ‘on trend’ cohort wouldreturn benefits of $6.2M, relative to
expenses of $2.9M. The net benefit is $3.3M.

’ Atech (2003), A Finandal Analysis Procedure for Energy Effidency in Buildings, Report to the Australian Building
Codes Board
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TMLEA2.3 BENEFRT/COST ANALYSISOF 2007 M EPS APPLIED TONON-COMPL YING SALES IN THE ‘ON TREND’ COHORT

Non-

Aggregate lifetime

Lifetime benefits & costs

) Percentage changes ° . .
) conplying NOﬂ-_ Pre- Pre- benefits & costs per unit of capacity )
Type and size range saes conplying MEPS MEPS | Effici crease [ oo qiet ) ——Thcreasen|  benefit/
(kW) (% of sales EER CoP —fficiercy in Reduction Increasein | Reductionin purchase cost ratio
output kW) increase purchase in energy  purchase | energy costs coSE
power) (%) cost (%) costs ($) costs ($) ($'kW) G/KW)
Singlephase-cooingonly

Ducted, 0-4 0.0% 0
Split, non-ducted, 0-4 88.6% 191 2.67 17.0% 4.3% 8,734 7,913 46 41 1.1
4-8 95.5% 347 2.39 16.5% 4.1% 21,582 9,397 62 27 2.3
W al/window, 0-4 100.0% 28 2.25 22.3% 5.6% 1,937 810 68 28 2.4

Singlephase -reversecycle

Ducted, 0-4 0.0% 0
4-8 21.2% 1,304 2.38 2.75 14.9% 3.7% 70,604 28,477 54 22 2.5
8-12 12.5% 546 246 2.9 10.0% 2.5% 20,266 6,596 37 12 3.1

12+ 0.0% 0
Split, non-ducted, 0-4 96.2% 23,233 2.60 3.04 20.2% 5.0% 1,262,686 1,024,219 54 44 1.2
4-8 77.3% 38,456 2.39 2.74 18.7% 4.7% 2,635,717 1,130,335 69 29 2.3
8-12 93.0% 3,831 241 2.70 17.7% 4.4% 243,638 85,822 64 22 2.8
12+ 85.1% 1,229 2.56 2.96 11.4% 2.9% 58,670 15,896 48 13 3.7
W al/window, 0-4 100.0% 4,433 2.34 2.59 17.7% 4.4% 229,092 88,598 52 20 2.6
4-8 100.0% 3,900 2.10 2.3 30.8% 7.7% 434,530 104,896 111 27 4.1

Three-phase

0-10 85.1% 5,514 261 3.2 8.1% 2.0% 139,004 72,949 25 13 1.9
10-12.5 65.7% 4,024 264 3.02 6.5% 1.6% 91,749 39,319 23 10 2.3
12.5-15.5 75.2% 5,447 251 3.17 12.9% 3.2% 273,058 94,361 50 17 2.9
15.5-18 81.0% 3,854 2.65 3.28 7.0% 1.8% 108,061 33,280 28 9 3.2
19-25 100.0% 3,544 2.73 3.32 11.7% 2.9% 170,807 46,072 48 13 3.7
25-30 97.0% 2,366 2.73 3.39 14.9% 3.7% 142,845 35,448 60 15 4.0
30-37.5 100.0% 1,486 2.67 3.09 14.0% 3.5% 88,325 20,101 59 14 4.4
37.5-39 100.0% 309 2.74 3.18 11.3% 2.8% 14,986 2,530 49 8 5.9
39-45.5 1.6% 45 258 3.19 7.9% 2.0% 1,631 333 36 7 4.9
45.5-65 65.9% 3,638 264 2.67 11.0% 2.8% 191,265 35,239 53 10 5.4
Total 76.3% 107,725 6,209,187 2,882,591 2.2
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APPENDIX 3: US ESTIMATES OF THE EFFICIENCY-COST REL ATIONSHIP

Residential - unitary — cooling only (manufacturing costs only)
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Residential - unitary —rewerse cycle (manufacturing costs only)
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Residential - split —cooling only & reverse cycle (manufacturing costs only)

g 250

o

I

2 2.00

N

o /

L

w 150

3

8

'02# 1.00

ks

[

T 050 . . . . . . .

2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
EER
—%— 10.6kW, CO, cased coil —— 1o 6kW, CO, fan coil ¥—10.6, kW, RC




Minimum energy performance standards for air conditioners- RIS

Residential - weighted average of ducted systems (manufacturing costs only)
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