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Executive Summary

Background

For mogt types of eectrical equipment, there is awide range in the energy-efficiency of the
products on the market. It is possible for governments to influence the market so that both
product suppliers and buyers favour more energy efficient products. This study describes
two of the waysin which this could be done by Pacific Idand Countries. energy labelling and
Minimum Energy Performance Standards (MEPS).

Energy labdlling is a system which alows buyers to compare the energy efficiency of the
products they are congdering purchasing. Information on how much energy a modedl uses,
and how this compares with other models, can be included in a prominent |abel or tag
attached to the product itself. In thisway buyers will see it when they go to a store or
showroom where gppliances are displayed. The same information could aso beincluded in
product brochures and advertisements, so that buyers become aware of it evenif they do
not vist a showroom.

Buyerswill usethe labd to look for more energy efficient productsiif they believe that they
will be better off. A more efficient product may cogt alittle more to buy than aless efficient
one (dthough thisis not always the case) but thisis il worthwhileif the running cogts are

low enough.

Energy labdlling provides buyers with information that is consstent and reliable, but does not
force suppliers to introduce more efficient products or to remove less efficient ones from the
market. MEPS, on the other hand, sets alegdly enforceable minimum level of energy
efficiency. Labdling and MEPS programs can and do work together. The USA and
Audrdia, for example, have both programs operating in pardld.

For labdling and MEPS to work efficiently together, they should have the same legd basis
and adminigrative structure, and rely on the same energy tests. Once alabelling program is
in place, the cost of implementing MEPS is margind, and once MEPS are in place, the cost
of implementing labelling is reletively.

This study

This sudy was commissoned by the Forum Secretariat Energy Divison, to gather
information needed to make decisions on the establishment of alabelling program on a
regiond (or sub-regiond) basis. The study was to provide an assessment of the most
efficient way to develop a uniform labelling scheme and of the gppropriate stringency of
MEPS for the selected appliances.
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The Forum Secretariat Energy Divison nominated three countries for direct participation in
the study: Papua New Guines, Fiji and Tonga. The authors visited those countries and held
extendve discussions with representatives of government departments and agencies, the
electricity utilities, and awide range of appliance retailers and contractors.

In order to gather information on Forum members who are not participating directly in the
study, the authors prepared a questionnaire for those countries and reviewed the ten
Demand Side Management Potential Study reports prepared for the Forum Secretariat in
1995 by SRC International, and other documentation.

The results of those questionnaires, and some data requested from the countries visited, was
dill outstanding & the time of writing this draft report. Consequently the forma cost- benefit
andyssisincomplete, and will be included in the fina report. This draft report concentrates
on the important issues of feashility and practicality, which do not depend on minor
variationsin the projections of costs and benefits.

Conclusions

Theimplementation of energy labdling and/or minimum energy performance sandards
(MEPS) for selected gppliances appears to be feasible for countries in the Pacific region.

Appliances of the type which are subject to labelling and MEPS e sewhere in the region,
notably Australia, account for a 9gnificant share of both resdentid and commercid sector
electricity use in the Pacific Idand Countries (PICs).

Many of the modeds sold in the PICs have aready been tested for energy labling in
Audrdia, and indeed many are imported with energy labels attached. This provides a solid
base for the introduction of energy labelling and/or MEPS.

Apart from encouraging PIC markets towards more energy efficient products, labelling
would aso bring other benefits to consumers. 1t would lead to greater consstency in
supplier statemernts about product capacity and sze, and establish minimum levels of
performance and suitability for the task. It would encourage consumers to consider energy
efficiency and other aspects of qudity in their purchases and to base their decisons on tota
costs and not just purchase price.

Given the close connections between the appliance markets in most PICs and those of
Australiaand New Zedand, the only practical option gppears to be the adoption of the
Ausdrdian energy labdling program. Thisisthe case in Pgpua New Guinea, Fiji and Tonga
and islikely to be the case in most other PICs. However, it may not be the case for some
PICs, which have historica links to other gppliance-exporting countries.
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If the Australian program were adopted, the costs of implementation to both consumers and
governments could be kept reasonably low. There would aso be opportunity to share
adminigtrative cogts between participating PICs, and with Audtrdiaand New Zedand. The
local costs for each country would be sensitive to how many other countries adopt the
program and agree to share administrative costs.

Mogt gppliances are used in essentidly the same way asin Audtrdia (eg refrigerators,
freezers, clothes dryers, water heaters) so the Australian energy tests and labels are
gopropriate. Air conditioners tend to be used more intensvely in the PICs, so additiona
information emphasising the importance of energy-efficient choice should be made available.
Clothes washers are used in less energy- intensive ways in the PI Cs than assumed for the
energy test (eg cold wash is common and clothes are usudly line dried) so the energy labd is
not relevant to most customers.

For products where labdlling is introduced, it should be universdly required, so that dl
models carry labels. If |abdling were optiond it islikely that suppliers would not |abdl the
least efficient models. Thiswould greetly reduce the vaue of the program, since buyers
could not identify and avoid the least energy efficient models, and suppliers would have little
incentive to remove them from the market.

The objective of universa energy labdlling is best achieved through legidation, so that it
gpplies equally to al suppliers, rather than asa“voluntary” program. The PICswe visited
could use existing consumer protection legidation or eectricity product gpprovas regulation,
with some modification, to achieve this objective.

The key adminigrative dement of energy labelling and MEPS is a comprehensive and up to
date register of the tested energy consumption of al current models. Such registers could be
st up by each participating PIC, but common arrangements would gregtly increase
efficiency and reduce codts.

The least costly way to establish the register would be to accept energy tests and other
product data submitted by suppliers. The data should be subject to random check testing
and verification.

While regidration, the production of lists of labelled gppliances and other adminidrative
functions can be handled through common arrangements, other tasks such as publicity
support, loca compliance monitoring and integration with other energy programs can best
be handled by each PIC separately. The overdl success of labeling in each PIC will
depend largely on the degree of loca support it receives.

The legd and adminigtrative basis established for energy labelling could aso be used for the
implementation of Minimum Energy Performance Standards.
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The intended adoption of MEPS for some products in Australia and New Zedand means
that thereis a case for PICsto adopt “defensive’” MEPS for the same products, so that the
less efficient models are not diverted to PIC markets. This case has been strengthened by
the decison of New Zealand not to adopt MEPS for refrigerators and freezers for thetime
being. This creates alarger regional market for products which fall to meet the Audtraian
MEPS, and increases the likelihood that more will be sold.

It would be costly and impractica for the PICs to develop their own labelling or MEPS
regimes for products which are not subject to labelling or MEPS e sawhere in the region.
PICs should hold off further consideration of MEPS and/or labelling of those products
which are till under consideration in Australiaor New Zedand; the Situation with those
products should be clarified by mid 1997.

Because PIC government and public authorities account for a comparatively large share of
their country’ s dectricity consumption, they can strongly influence the appliance market by
Setting minimum energy performance standards for their own purchases, even without legally
binding MEPS.

Three program scenarios have been andysed in detall for each of the three PICs vigted.
Under the assumptions used in our andysis al three program scenarios (MEPS only, MEPS
plus labelling, and Labelling) appear to be cogt-effective in Fji, PNG and Tonga, even a
the highest discount rate analysed (10%).

Thereis no clear basisfor preferring one scenario to another on the basis of cost-benefit
andyds. Although the scenarios which include labelling appear to be more cost-€effective,
those which include MEPS are likely to ddliver higher total benefits.

In each scenario, it is projected that the vaue of energy savings will be offset by adight
increase in the purchase price of gppliances. Thisincreaseislikdy to be the mgor program
cod: adminidrative cogts, though significant to governments, are likely to be smaler in
comparison.

For PICs as agroup, under Scenario 1 (MEPS only) dectricity consumption in 2012 would

be about 9% lower than in the base case, under Scenario 2 (MEPS plus labelling) it would
be about 20% lower, and under Scenario 3 (Iabelling only) it would be about 16% lower.
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Recommendations

1. Regulatory Framework

It is recommended that Pacific Idand Countries review their existing consumer or eectrica
gpprovals regulations to establish whether they provide an adequate regulatory framework
to require mandatory energy labelling and minimum energy performance sandards, as
described in this sudy.

2. Basisof Program

It is recommended that the energy tests and labd formats of the Augtrdian energy labelling
and MEPS programs be adopted as the technica basis for energy labdlling and MEPS in
Pecific Idand Countries,

3. Phased I mplementation

MEPS and |abelling would share a common adminigtrative framework. Thisgivesthe
opportunity to develop programs in phases. The following phases are recommended (in this
context “PICs’ mean the sub-group of PICs which decide to participate in the program):

1. request dl ANZ-based manufacturers and importer of refrigerators, freezers and air
conditionersto ship dl their products to PIC markets with the correct Austraian energy
labd affixed: this should rapidly increase the vishility of labels (thisin fact representsa
low-cost, low-benefit program scenario which has not been modelled);

2. edtablish amandatory PIC-specific register of appliances, to which appliance suppliers
will need to submit energy test results and other product details (dternaively, regigtration
could be non-mandatory, but a requirement for al government agency purchases);

3. dfter theregider is operating effectively, establish mandatory energy labelling and/or
MEPS for sdlected appliances (see following table for recommended strategy for each
appliance).

4. Appliance Coverage

It is recommended that the following approach to labelling and/or MEPS be adopted for
each specific appliance type:
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Table34 Summary of Recommended Labdlingand MEPSApproaches

Product

Labélling

MEPS

Household size refrigerators and
freezers

Adopt labelling asis; consider
additional “best of type” labels

Adopt Australian MEPS levels,
to take effect at same time (1999)

Household size air conditioners
(to 7.5 kW cooling capacity)

Adopt labelling asis; consider
publicising greater benefits of
energy efficiency in PICs

Consider MEPS after register is
established, and thereis
complete stock data

Commercia size air conditioners
(7.5t0 65 kW)

No labelling for time being:
reconsider after Australian
study complete (early 1997)

No MEPS for time being:
reconsider after Australian
study complete (early 1997)

Electric storage water heaters

No labelling for time being

Units manufactured in Australia
or NZ should meet home
country MEPS levelsin force at
thetime. Others should meet
whichever isless stringent of
Australian and New Zealand
MEPS levels

Clothesdryers

Do not enforce labelling;
allow optional use of Australian
label, subject to registration

No MEPS

Dishwashers

Do not enforce labelling;
allow optional use of Australian
label, subject to registration

No MEPS

Clothes washers

Do not enforce labelling;
allow optional use of Australian
label, subject to registration

No MEPS

LPG water heaters

Do not enforce labelling;
allow optional use of Australian
label, subject to registration

No MEPS

Solar water heaters

No labelling

No MEPS

Electric cookers

No labelling

No MEPS

Electric motors (0.75 to 150 kW)

No labelling for time being:
reconsider after Australian
study complete (end 1996)

No MEPS for time being:
reconsider after Australian
study complete (end 1996)

Office equipment (computers,
screens, printers, faxes, copiers)

No labelling for time being:
reconsider after Australian
study complete (end 1996)

No MEPS (rejected as option in
Australia)

Fluorescent lamp ballasts

No labelling (rejected as option
in Australia)

No MEPS for time being:
reconsider after Australian
study complete (end 1996)

Tubular fluorescent lamps

No labelling

No MEPS for time being:
reconsider after New Zealand
makes decision (probably 1996)

5. Consultations

Pecific Idand Country governments should consult with each other, and with other
stakeholders including suppliers, government and norgovernment organisations.
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The following steps are recommended, once PIC governments have considered this report
and formed a view about whether they wish to pursue labelling and/or MEPS;

1. Hold afirst meeting of government agencies and eectricity utilities from interested PICs,
to agree in principle on areas of coordination and harmonisation,;

2. Hold a meeting between interested PICs and regiondly sgnificant product suppliers,
importers, trading houses and retailers, after firgt distributing an information paper based
on thisreport;

3. Interested PICs should contact smaller, locd operatorsin their own countries by the
most effective means (letter, advertisement, persona visit etc) and get feedback on
ISSues;

4. Hold a second mesting of government agencies and dectricity utilities from interested
PICs, to review feedback, findise areas of coordination and harmonisation. and develop
implementation timetable;

5. PIC governments should congder implementation, and those interested in participating
should develop complementary regulations (if regulatory approach adopted).

6. | mplementation and Publicity Plan

The following implementation and publicity plan is recommended.
PICstojointly agree target implementation dates. For regigtration and voluntary labelling
by ANZ suppliers, this should be about one year (say end of 1997), for mandatory
labelling afurther year (say end of 1998). For MEPS, implementation should be
harmonised with Audtrdia (end of 1999);
PICsto set up common registration and check testing arrangements,
Each participating PIC to develop own publicity plan and materids,
PICsto develop common guide formeats,
Each PIC to print own guides, with energy tariffs and other features gppropriate to their
home markets (based on common format and mode listings produced from register), and
digtribute as required;
Each PIC to develop and run own launch publicity campaign;

Each PIC to set up own monitoring and compliance framework.
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7. Public Sector Purchase Policies

PICs should incorporate energy efficiency requirements for government and public authority
purchases of air conditioners, refrigerators and freezers. These would involve anadysing
dternative productsin terms of life cycle costs, not just purchase costs, and selecting the
most economicaly favourable option.

*kkk*x
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Abbreviations

AC
AGA
AHAM
ANZ

DSM
EC
EECA
EPA
F&P
FDOE
FEA
FSED
FTC
FTSE
GWA
1SO
MEPS
NAEECC

Air Conditioner

Audrdian Gas Association

Association of Home Appliance Manufacturers (USA)
Austraian and New Zedand (as in description of an ANZ common
appliance market)

Demand Side Management

European Community

Energy Efficiency and Conservation Authority (New Zedand)
Environmenta Protection Agency (US)

Fisher and Paykel (New Zedand-based appliance manufacturer)
Fiji Department of Energy

Fiji Electricity Authority

Forum Secretariat Energy Divison

Federa Trade Commission (US)

Full time gaff equivdent

George Wilkenfeld and Associates

International Standards Organisation

Minimum energy performance standards

Nationd Appliance Energy Efficiency Coordinating Committee

(Austrdlia)

NAEEAP
NAFTA
PICs
PNG
SEDA
SRCI

TRC
UNDP
USDOE
WH

Nationa Appliance Energy Efficiency Advisory Pane (Audraia)
North American Free Trade Association

Pecific Idand Countries

Papau New Guinea

Sugtainable Energy Development Authority (New South Wales)
SRC Internationd (author of Demand Side Management Potential
Study reports)

Total Resource Cost

United Nations Development Program

United State Department of Energy

Water heater
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1 Introduction

1.1 Background to the Study

For most types of eectrical equipment, there is awide range in the energy-efficiency of the
products on the market. For some products the market is clustered into different types of
technology, each with its own energy and cost characteristics. An exampleisthelamp
market, with fluorescent, compact fluorescent and incandescent types. In other cases all
models use the same basic technology, but there are more energy efficient products,
diginguished by better quality components, thicker insulation or smply by more careful
design and manufacture. Thisistrue of the refrigerator and air conditioner markets.

The average leve of energy-efficiency for each product type in a particular market (local or
nationa) is determined in acomplex way through the decisions of both suppliers and buyers.
However, it is possible for agents such as governments to influence the market so that both
product suppliers and buyers favour more energy efficient products. This study describes
two of the ways in which this could be done by Pecific Idand Countries (PICs): energy
labelling and Minimum Energy Performance Standards (MEPS).

1.1.1 Aimsof Labellingand MEPS

Energy Labelling

Energy labelling is a system which alows buyers to compare the energy efficiency of the
products they are condgdering purchasing. The following types of information might be made
available to buyers.

1. the energy consumption (say in KWh per year for eectrica appliances) for each spedfic
model, when tested according to a given technica standard and assuming a certain

pattern of usage;

2. anindicator of the energy efficiency of each modd in relation to the other comparable
models on the market at the same time (eg by visualy indicating its podtion dong aline
from “mog” to “least” energy efficient, asin the United States appliance labelling

program);

3. anindicator of the energy efficiency of each mode in relation to amathematical dgorithm
such asllitres of refrigerated space per kWh of annud eectricity consumption (eg by
means of adar rating, asin the Audtraian gppliance labelling program);
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4. a“pass’ indicator that a product exceeds a specified level of energy efficiency, or that it
possesses a certain capability (eg the “Energy Star” label used for computer equipment
inthe USA).

The form in which the information is made available might dso vary. It may beon atag or
sticker attached to the product itself, so that buyers can see it when they go to astore or
showroom where the product is displayed. The same information could dso be included in
product brochures and advertisements, so that buyers can become aware of it even before
they vist a showroom, and on packaging, so that customers buying from warehouses can be
aware of it.

If the energy information on al modelsis collected into aguide or aregidter, it iseaser for
buyersto get an idea of how the energy efficiency of amode they areinterested in
compares with others, even if the others are not displayed in the same showroom. It can
a0 create demand for the more efficient models, Snce buyersinterested in energy can
identify and seek them out more eeslly.

Governments might be interested in greeter energy efficiency for arange of Srategic reasons,
but energy labelling will only work if product suppliers and buyers consder it in their interest
to prefer more energy-efficient products. For buyers, the incentiveis largely financid: the
expectation that amore energy-efficient product will be chegper to run. It might cost alittle
more to buy than aless efficient product (athough thisis not dways the case) but thisis il
worthwhile if the running costs are low enough.

To work out the running cost of any energy labelled product, the buyer needs to multiply the
energy consumption information on the labe (which might be in kWh per year) by the
appropriate energy tariff (eg cents per kWh). It would be more direct to have the actua
annua running cost on the label (eg in dollars per year) but thisis difficult in practice. The
same modd will be digtributed to many PIC markets with different currencies and energy
tariffs, so it isimpossible to ensure that the running cost data on astandard label are
accurate for each market. Even in the same market, tariffs change over time and different
customer classes may be subject to different tariffs.

For these reasons it is not practical to include asingle running cost value on the energy labd.
The US appliance energy label has a cost matrix to help buyers cdculate the running cost for
arange of tariffs, but consumer research in Audraia has shown this to be more confusing
than helpful. A more practica gpproach isto list the running cost for each model in
guidebooks or brochures produced for each specific market. These brochures are valid
only for alimited period, because the range of modes on the market is dways changing.

If energy labelling has the intended effect on appliance buyers, product suppliers should
respond by introducing and promoting more efficient models, and removing their less
efficient ones from the market. However, the extent to which different manufacturers,
importers, suppliers and retailers can respond will vary.
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Importers who have access to arange of brands and products may be able to obtain more
efficient products to meet a market demand. Importerstied to asingle supplier of products
which are not very energy efficient may have to discount them heavily to obtain sdlesina
more energy-conscious market, or in the extreme case withdraw from the market dtogether.

Labeling will increase the commercid vaue of agood energy rating, and could add to costs
if the products have not aready been energy tested. This could lead less scrupulous
suppliersto:

under-gate the energy consumption of the products;
produce entirdly fictitious labels for products that have never been energy tested;

reduce other aspects of product performance in order to get a good energy rating: for
example, by producing refrigerators that do not keep food as cold, or washing machines
that do not wash clothes as clean.

The incentive to mis-labd will be much reduced if thereis an effective compliance and
checking regime, backed with appropriate legidation. The incentive to degrade product
performance can be removed by tying the energy aspects of |abelling to performance
dandards. For example, mgor appliancesin Australia cannot be energy labelled unlessthey
meet the performance requirements of the relevant Audtrdian Standard, and they cannot
legdly be sold without alabdl.

Energy labdling works best within technology types and fuel types. It isdifficult to set up a
labdlling system that encompasses both gas and dectric heaters, for example, or that covers
al types of dectric water heater technology: instantaneous, storage, heet pump or solar with
electric boost. Thisisnot a problem, since those buyers who have a choice usudly sdlect
their energy form (gas, dectric or solar) before deciding on the specific appliance. Where
some technology types cost much less to run than others (eg solar water hegters) this can be
communicated through generd energy information channels in amuch smpler way than
through an energy labd.

Energy labdling dso works best where there is a reasonable choice of modeds on the
market, and they have different levels of energy efficiency. If there are only afew models
and they are dl a amilar leves of efficiency (eg dl have 3 or 4 gars on the labd) then
labdling will not have much scope to influence consumer choice.
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MEPS

Energy labdling provides buyers with information that is consstent and reliable and enables
consumers to take into account the energy costs of an appliance at the time of purchase.
From this perspective, it increases the efficiency of market operation through better
information. However, energy labelling does not directly force suppliers to introduce more
energy efficient products or to remove the less efficient ones from the market.

Minimum Energy Performance Standards (MEPS), on the other hand, setsalegally
enforceable minimum level of energy efficiency. There are two approaches to setting MEPS
levels

“low-level” MEPS are st s0 that mogt existing moddls pass, and only the least efficient
are removed from the market. This creates an energy efficiency “floor” which protects
consumers (and aso responsible suppliers) from products of low energy efficiency;

“high-level” MEPS can actively drive the market towards greater energy efficiency, by
setting levels which few current models can meet. In extreme cases, no models at the
time the MEPS levels are set can meet them.

The MEPS leve s recently adopted for refrigerators and freezersin Audrdiaare “low-
level”, snce they would affect less than a quarter of the models on the market at present,
and in any case suppliers have until September 1999 to withdraw or redesign  any models
that do not comply with the requirements. The MEPS levels adopted for ectric Storage
water heatersin Audraliaare “high-level”, a least for the Austrdian market. At present no
products manufactured in Audraia can meet them, but again, manufacturers have until
September 1999 to comply. Furthermore, the Austrdian water hester MEPS levels are not
particularly stringent by international standards. models meeting the 1999 Austrdian MEPS
levels have been available in New Zedland and the USA since the late 1980s.

The mogt griking examples of “high-level” MEPS have been in the USA. In late 1989,
when MEPS leves for refrigerators and freezers take effect in January 1993 were first
announced, only 7 of 2114 models then on the US market would have complied. Yet by
January 1993, there were even more models on the market than in 1989 and they al
complied with the new rule.

The USA isthe largest single appliance market in the world, and it supplied mostly by
domestic manufactures with comparatively small levels of imports and exports.
Manufacturers (and importers) had no choice but to meet the US MEPS levels if they
wanted to retain market share in the world' s largest market. By contrast, the Pacific Idand
Countries are smal markets supplied dmogt entirdy by imports. If they were to set more
gringent MEPS levels than other countries, many importers may well withdraw from PIC
markets atogether.
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I nteraction of Labelling and MEPS

Labelling and MEPS programs can and do work together. The USA and Audtrdia, for
example, have both programs operating in pardld, but with different emphases. Since the
Nationa Appliance Energy Conservation Act of 1987, the USA has used high level MEPS
to drive energy efficiency for awide range of products. Energy labelling is dso mandatory
for arange of products, but has not been well supported and has been relatively ineffective.

Audrdia, on the other hand, has had mandatory labelling for a range of gppliances since
1986. A review of the program in 1991 found that it had been moderately effectivein
raising the efficiency of the mogt efficient on the market and in shifting consumer preference
towards more efficient products, but that it had not been effective in diminating poor energy
performers (GWA et d 1991). Therewas Hill alarge potentia for codt- effective energy
efficiency improvements which labelling was not able to capture, both in labdlled products
and in products not labelled. A MEPS program was the most promising way to capture this
potentid.

A study in 1993 found that it would be cost-€effective to introduce MEPS for refrigerators,
freezers, clothes dryers and electric water heaters (GWA et d 1993). Audtraian
governments decided in 1995 to introduce MEPS for refrigerators and freezers, which are
energy labelled, and for some eectric water heaters, which are not labelled (clothes dryers
were not included because the energy savings were small in comparison with the other
products and the industry argued that there were difficulties with the energy test).

However, MEPS is seen as complementary to energy labelling, not a replacement for it.
Audtrdian governments are still committed to labelling, and are in fact consdering enhancing
the program and extending it to products not presently labelled. It isaso possble for
different types of labelling to coexis. The Victorian government gives aspecid “Gadaxy
Award’ to products in the highest category of energy efficiency. Award winning models can
carry the specid Gaaxy labd, if their supplierswish, but they mug Hill carry the normd
energy labe aswell.

Energy labelling and MEPS are complementary in their adminidtrative bass, aswell in their
impacts. They rely on the same energy tests and the same information base on products.
Once alabdling program isin place, the cost of implementing MEPS is margind, and once
MEPS are in place, the cost of implementing labdlling isrdativdy smdl - providing, of
course, that both programs are based on the same tests and protocols. 1t would not be
workable for the one country to have alabelling program based on the Audtrdian system,
for example, and a MEPS program based on the USA.
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Neither MEPS nor labelling will be effective unless the rules are clear and applied equaly to
al product suppliers. Otherwise suppliers, retailers and customerswill quickly lose
confidence in the scheme.

1.1.2 Current Labéelling and MEPS Programs

Household Appliances

The USA has the world's most wide-ranging MEPS program for household appliances.
Table 1 presents the products covered by the Nationa Appliance Energy Conservation Act
of 1987, and the years at which progressively more stringent MEPS levels are due to take
effect. Thelevesare set by the US Department of Energy after a process of research and
public consultation, and must be announced at least 3 years in advance of the date they are
to take effect. Labelling isaso required for some of these products.

Tablel Soopedf Labdlingand MEPSProgramsfor Househadd Appliances Sdected Countries

Product USA Australia (b) New Zealand European
Community

MEPS(a) | Labels MEPS | Labds MEPS | Labels MEPS

Refrigerator M 1990,1993 | M, 1986 M, 1999 Y R M, 1995 M, 1999

Freezer M 1990,1993 | M, 1986 M, 1999 Y R M, 1995 M, 1999

Dishwasher M 1988,1994 | M, 1988 R \% M (f)

Clothes washer M 1988,19%4 | M, 1990 R \% M, 1996

Clothesdryer 1988,1994 | M, 1990 R \% M, 1996

Room AC M 1990 M, 1987 R Y

Central AC M 1992

Water heater M 1990 UCV(c) M,1999 V(d) M(e)

Cooker 1990

Furnace M 1992 V(c)

Direct heater 1990 V(c)

Pool heater 1998

Lamp ballast 1990 uc M(e)

8 fluoro tube 194 M(e)

4" fluoro tube 1995 M(e)

Reflector lamp 1995

Television uc

UC Under Consideration M Mandatory V Voluntary R Has been considered, but rejected for time

being

() Year of first effect of Federally mandated MEPS, and year of latest update. MEPS levels are revised
at predetermined interval. MEPS and labelling programs also cover gas- and oil-fired appliances where
applicable.

(b) Labelling for some or all the electrical productsindicated is mandatory in most States: year in which
labelling first became mandatory in at least one stateis given..

(c) Labelling of these gas appliances not required by law, but Australian Gas Association ensures high
degree of compliance.

(d) Labelling of electric storage water heaters not required by law, but NZ Electricity Development
Association ensures high degree of compliance.

(e) NZ Government announced intention in July 1996 to legislate for MEPS for these appliances.

(f) Not yet confirmed, but expected in 1997/98.
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Given that most PICs source import nearly al their gppliances from Audtraliaand New
Zedland (ANZ) rather than from the USA, developments in those countries are more
relevant. The energy labelling of refrigerators and freezers first became mandatory in New
South Walesin 1986, and in Victoriain 1987. Since then the labelling program has been
extended to dishwashers, air conditioners, clothes dryers and clothes washers. It is now
effectively anationa program. Even though not dl of the States and Territories have
mandatory labelling requirements for dl of the product types, few products in the categories
covered by the program are now displayed for sde without an energy labd, anywherein
Audrdia

Audrdian energy labels are dso seen on many ANZ-made dectrica appliances displayed
for sdein New Zedand and in Pacific Idand Countries, even though thisis not alegd
requirement in those countries. The mgjor regiond manufacturers, Fisher & Paykd (F&P)
and Email, do not attach energy labels to units which they know are destined for the PICs,
but some smaler ANZ manufacturers and distributors cannot distinguish by find destination,
and labd dl units. Also, some smadl retailersin the PICs purchase products not from F& P
and Email direct, but from wholesalers or agentsin other countries, and many Audtradian
energy labds get through in thisway.

It isunderstood that the NZ Energy Efficiency and Conservation Authority (EECA) is
negotiating with appliance suppliersin New Zedland to increase the use of labels, dthough
there are till no firm plans to make it mandatory there. New Zedland does haveits own
voluntary energy labelling program for eectric storage weter hegters, caled the
“WaterMark”. Thiswas developed in 1991 by the NZ Electricity Development
Association, which administers the program.

Austrdia aso has an energy labelling program covering gas water heaters, room hegaters and
centra heaters. While not mandatory in the lega sense, gas appliance labelling is now
required in the product gpprova codes enforced by the Australian Gas Association (AGA),
which makes it mandatory in effect. Thereisno Sngle dectricity industry body in Audtrdia
which matchesthe AGA in universal coverage of both energy suppliers and equipment
suppliers, so to the extent that universal eectrica gppliance labdling is a public policy
objective, it must be (and has been) pursued by regulatory means.

Audrdiaisimplementing mandatory MEPS for refrigerators, freezers and dectric water
heaters, to take effect in 1999. New Zedand has also considered MEPS for refrigerators,
freezers, dectric and gas water heaters and gas and solid fuel space heaters (Energetics and
GWA 1994b). Under the NZ building code, water heaters which meet the heat loss
requirements of the New Zedland water heater sandard NZS4606.1 (effectively
WaterMark Grade A) will be required in dl new ingdlations from 1997. However, thisis
only asmall proportion of the water heater market, which is dominated by replacement
sdes. NZ has announced that it will adopt MEPS for all electric storage water heaters, as
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well asfor fluorescent lamp ballasts and fluorescent lamps (NZ Minister for Energy, July
1996).

Another labelling program which may be of interest to PICs s that of the European Union
(EC), ance some products are imported from Europe (although no EC labels were seen
during our visgts and thisis unlikely to ever occur - because EC energy labels can comein
10 languages, they are generdly fitted in the country of sde). Mandatory energy labelling
took effect in the EC in January 1995 for refrigerators and freezers, and in April 1996 for
clothes washers and clothes dryers. In 1991 the EC made acommitment in principle to
introduce MEPS aswell, but the program has been much delayed because of
disagreements between EC countries. The only EC-wide MEPS so far isfor new hot water
boilers usng gas or liquid fuels with arated output in the range 4 kW to 400 kW (adopted
21 May 1992 - Directive 92/42/EEC). There has been considerable discusson on MEPS
levelsfor refrigerators and freezers, but no agreement as yet.

Other Products

Asisevident from Table 1, |abelling and MEPS programs for household appliances have
been in operation for well over adecade in some countries. More recently, programs of this
type have been extended to some of the equipment used in industry and commerce. Again,
the USA has the most comprehensve set of programs. They now come within the scope of
the Federd Energy Policy Act of 1992, dthough some program elements date from earlier
legidation.

The Energy Policy Act expanded the role of the US Department of Energy (USDOE) in
setting MEPS, and of the Federa Trade Commission, which administers gppliance energy
labdling (The US Environmenta Protection Agency (EPA), not the FTC, adminigtersthe
“Energy Star” program for office equipment). Table 2 indicates the current status of US
MEPS and labelling programs for non-domestic equipment.

The US MEPS leves are progressively being adopted in Canada and in Mexico as well,
through the influence of the North American Free Trade Alliance (NAFTA). Theimpact on
other countriesis not as gredt.

There has also been considerable work on the scope for such programs in Audtrdia and
New Zedand. A 1994 feashility study for Austraia (Energetics and GWA 1994a) found
that the MEPS and |abelling approaches listed in Table 2 gppeared to warrant further study.
Detailed research is currently under way on the costs and benefits of MEPS and/or labelling
for dectric motors, fluorescent lamp balasts and packaged air conditioners, and firm
recommendations concerning motors, ballasts and office equipment should be available by
the end of February 1997. The Commonwedth and State governmentswill then beina
position to decide on implementation.
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New Zedand has considered programs for the same range of products as Audtrdia
(Energetics and GWA 1994b). In July 1996 the NZ Government announced an intention to
adopt MEPS for fluorescent lamps and lamp balasts, but the details are till being worked
Out.

Table2 Sogpedf Labdlingand MEPSProgramsfor Indudria and Commerda Equipment,

SHected Countries
Product USA Australia New Zealand
Labelling MEPS(a) | Labelling MEPS Labdlling MEPS
Moators, 0.75-150 kW ++ + uc uc uc uc
Motors, < 0.75 kW uc
Fluorescent lamps ++ + ucC
Fluoro lamp ballasts ++ ucC ucC
Incandescent lamps + +
Incand reflector lamps ++
HI discharge lamps ucC +
Luminaires +
Packaged ACs ++ + ucC uc
Warm air furnaces ++ +
Packaged boilers ++ +
Plumbing fixtures ++ +
Window systems +
Distribution transform uc
Computers \% ucC uc
VDUs Vv uc uc
Printers Vv uc uc
Fax machines Vv uc uc
Photocopiers \% ucC ucC

UC Under consideration V Voluntary ++ Mandatory standards or |abelling requirements established,
although not necessarily inforce yet. + Legislationin place, but standards or labelling requirements not
yet established

Draft recommendations concerning an Audtralian nationd information program for office
equipment, based on the US Energy Star |abel, have recently been made to the
Commonwedth and State governments (GWA et d 1996). Information programs based on
Energy Star have dready been launched in New Zedand (by EECA, in September 1996)
and in NSW (by SEDA, in November 1996). The Energy Star israpidly becoming a de-
facto globd labd for office equipment because of the highly integrated nature of the globa
computer and office equipment market.

Appliance Energy Labelling & MEPS for Pacific Island Nations: Baseline Study 22



1.1.3 Application to Pacific Island Countries

Mogt of the products listed in Tables 1 and 2 contribute to the demand for energy, and
eectricity in particular, in Pacific Idand Countries (PICs). There may well be scope for
labdling and MEPS programs to influence the markets for these products.

Existing I mpacts

To some extent, energy labelling and MEPS programsin other countries aready have some
impact on PIC markets. Many of the large gppliances sold in the PICs carry Audtradian
energy labels. An inspection of two large department storesin Suva, Fiji in July 1995
reveded that about 8% of the refrigerators, 13% of the freezers and 38% of the washing
machines on display carried the Audtradian energy labd (Goldberg 1995). During the course
of this study, severd Audtrdian energy labels were dso observed in stores in Port Moresby,
Papua New Guinea, in Nuku' dofa, Tonga, in Raratonga, Cook Idands, and in Kiribati.

For those countries importing appliances from Audtrdia and New Zedand, the proportion of
units with energy labels could quickly be increased. The mgor manufacturers could readily
attach the same energy labd s they put on units destined for the Austrdian market to units
destined for the PICs. Some model's shipped to the PICs from Fisher and Paykd (F&P) in
New Zedand are not sold under the same brand elsewhere, but are technicaly identical to
products made for the ANZ market. The energy test data are available and labdls could be
printed and attached for the PIC markets aswell.

The same applies to products sourced from wholesders or regiona distribution centresin
Audrdiaor New Zedand, even if those products are manufactured in some other country.
In many cases the same models are shipped to the PICs as are sold in Audtrdia. Again, the
energy test data are available and labels could easily be attached for the PIC markets as
wall.

The gppliances for which labelling would be more difficult are:

products shipped direct to PICs from countries other than Austrdiaor New Zedand,
even if those models are currently covered by the Austrdian energy labdlling program. It
would be necessary to make specia arrangementsto label these in the country of origin
or the country of destination;

models, or whole product families not currently covered by the Audtralian energy
labelling program (ie products other than refrigerators, freezers, air conditionersup to 7.5
kW cooling, dishwashers, clothes washers, clothes dryers, gas water heaters and gas
space hesters).
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(The authors of this study did not see any energy labels other than Austrdian ones during
their viststo PNG, Fiji and Tonga. However, it is possible that US labels might be present
on some of the gppliances sold in the Marshdl Idands and Pdau, which have strong historic
and economic links with the USA; dso their dectricity systems operate at 110 V and 60 Hz,
which would favour US products).

Flow-On from Developmentsin Australia and New Zealand

Aswe have seen, some energy labels have dready found their way to many PICsthrough
the import of products. There have been other flow-onsaswel. Energy labeling in
Audrdialed to asgnificant increase in the energy efficiency of gppliancesin the ANZ
market. Thereis evidence that manufacturers did indeed respond to the program as
anticipated, by speeding up the rate of remova of less energy efficient models and the rate
of introduction of more efficient ones (GWA et d 1991).

Since many of the large appliances sold in PICs originate in New Zealand or Australia, PICs
have benefited indirectly from the product development prompted by labelling. They may
aso benefit from the Audtrdian and New Zedland MEPS programs. The least energy-
efficient models now made in Audrdiawill have to be improved or removed from the
Audrdian market. The PIC market isardatively smdl one for ANZ manufacturers, and it
isnot likely that they will maintain production of different, less efficient models soldy for
export. So the benefits of MEPS in the ANZ market are likely to flow on to the PICs in the
longer term.

On the other hand, there is somerisk that the way MEPS are being introduced in Austraia
and New Zedand might have negative consequences for PICs, particularly for refrigerators
and freezers. After MEPS takes effect in Audtrdia (in September 1999 for refrigerators and
freezers) ANZ manufacturers might seek to sdll their remaining stocks of products which do
not meet the MEPS levelsto nearby countries without MEPS, such asthe PICs.

The likelihood of this occurring may well be greater now that New Zedland has decided not
to follow Audrdiain implementing MEPS for refrigerators and freezers for the time being
(NZIER 1996). If New Zedand were closed off as a market for sub-MEPS refrigerators
and freezers after 1999, there would be little vaue in continuing to manufacture such
products or import them to the region, and any dumping in the PICs would be temporary
until stocksran out. However, now that New Zealand will provide a continuing market for
ub-MEPS products they are likely to persst in the region for longer.

The problem may be even greater for products not manufactured in Australia or New
Zedand. Lessenergy efficient models from other countries, which could no longer be sold
in Augtrdia, might be permanently redirected to New Zedand and the PICs. Asregiond
trade increasesiit is possible that more appliances from manufacturers not currently
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represented in the PIC markets will begin to appear, and these products will be of unknown
energy efficiency leves.

Therisk that these regiond developments will lead to a decline in the energy-€efficiency of
gppliances sold in the PICs can be minimised by adopting “defensve’ MEPS, harmonised
to whichever MEPS leve gppliesin Audrdiaor New Zedand (if there are different levels,
the higher one should be adopted) and coming into force a the same time.

DSM studies

The Demand Side Management Potentid studies funded by the United Nations
Development Programme (UNDP) in 1995 recommended energy |abelling and MEPS for
refrigerators, freezers and air conditionersin the 10 PICs studied (SRCI 1995b).

Table 3 indicates the energy savings projected by SRCI in the year 2000, from a
refrigerator program and an air conditioner program in each PIC studied. 1n each case,
SRCI assumes that the program - acombination of labeling and MEPS - can reduce the
energy consumption of new refrigerators, freezers and air conditioners by 10% below what
it would otherwise be.

Table3 Energy Savingsin 2000, asProjected by SRCI

Programs PNG Fji| Solo-[ Mars-| Palau| West| Tonga| Cook| Kiri-{ Tuvalu 10

monls| hall ls Samoa Is bati PICs
Refrigerators 1750] 2551 227 399 541 663 257 307 93 22| 6810
Air conds 8244 2608| 1156| 1319 1562| 746 194 301 93 39| 16262
Others 24044 13189| 4515 7305 6090 5071 3285 2644 708 311| 67162
Total impacts | 34038| 18348| 5898| 9023 8193| 6480 3736 3252 8  372| 90234
Ref + AC% 294%| 28.1%| 23.4%| 19.0%| 25.7%| 21.7%| 12.1%| 18.7%| 20.8%| 16.4%| 25.6%

Source: SRCI 1995b; all impact valuesin MWh

The energy savings projected does of course vary for each country, as does the contribution
of the refrigerator and air conditioner programs to the total energy savings expected from
DSM programs. In countries with high refrigerator ownership and air conditioner use (eg
PNG and Fiji) the projected savings are higher, whereas for other countries they are lower.

Table 4 shows the corresponding estimates of peak demand reductions from the refrigerator
and air conditioner programs in each PIC. These programs woud contribute somewhat less
to pesk demand savings than to energy savings, since they are not time-targeted, as are
some of the other DSM programs such as interruptible rates.
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Table4 Maximum Demand Savingsin 2000, asProjected by SRCI

Programs PNG Hji| Solo-| Mars-| Palau| West| Tonga] Cook| Kiri-|Tuvau 10

mon |s| hal Is Samoa Is| bati PICs
Refrigerators 037] 071 005 007 010[ 015 006 006/ 002( 000 159
Air conds 149 059 021 021 022 0213 009 003 002 000 299
Others 6.74| 436 103] 159 107/ 068 111 047) 007 010] 17.22
Total impacts 860 566 129 187 139 096 126 056 011 010 21.80
Ref + AC% 21.6%| 23.0%| 20.29%| 15.0%| 23.0%]| 29.2%| 11.9%| 16.1%| 36% %] 21.0%

Source: SRCI 1995b; al impact valuesin MW

SRCI dso estimated the costs and benefits for each PIC of the DSM programsit
recommended. For the refrigerator and air conditioner [abelling/MEPS programs, the
following costs were taken into account:

additiona “technology codts’, ie a higher average purchase price for gppliances,
initid setup costs (severd dectricity utility staff membersfor the firgt year);

annud program cods (typicdly a utility saff member haf-time, plus a budget for printing
publicity materids).

These were offset againgt the vaue of the projected dectricity savings. Theresults of the
cdculaionsfor PNG, Fiji and Tongaare givenin Tables5 and 6. The explanation of
Participant, Utility and Tota Resource Cost (TRC) testsin given in SRCI (1995b). Where
monetary values are positive and the benefit/cost ratio is greater than 1, that group is better
off financidly under that set of assumptions.

Table5 Rdrigerator Program Cod-Effectiveness asPrgjected by SRCI

PNG Fiji Tonga
NPV  Benefit/ NPV  Benefit/ NPV  Benefit/
(‘000K) cost| (‘000F9$) cost| (‘000T$) cost

Participant test 3285 53 4495 28 669 39
Utility test -1320 05 -1981 -0.6 338 0.6
TRC test 1153 2.1 3378 2.2 541 2.4
Rate impacts t/kWh 004 c/kWh 006 c/kWh 0.03
TRC levellised cost t/kWh 42|  c/kWh 82 c/kWh 8.0

All valuesin local currency, as at 1994

The SRCI andyss assumesthat dl program cogts are borne by the eectricity utility.

The life cycle rate impact measure (LCRIM) is defined as the one-time change in customer
rates necessary for the utility to recover the entire cost of the DSM program. The TRC
levdised life cycle cost represents the average cost of the program per kWh of energy
saved. In generd it should be lower than the avoided cost of energy if the program is cost-
effective from the TRC perspective.
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Table6 Air Conditioner Program Cog-Effectiveness asPrgjected by SRCI

PNG Fiji Tonga

NPV  Benefit/ NPV  Benefit/ NPV  Benefit/

(‘000K) cost| (‘000F9$) cost| (‘000T$) cost

Participant test 20414 121 8287 99 701 17.6
Utility test -4088 06 -2234 06 -173 0.7
TRC test 9091 7.2 4850 5.4 656 7.9
Rate impacts t/kWh 009 c/kWh 005 c/kWh 0.02
TRC levellised cost t/kWh 143 c/kWh 32 c/kWh 3.02

All valuesin local currency, asat 1994

SRCI edtimates that both programs are cost- effective from the viewpoints of participants (ie
appliance buyers) and society as awhole, but not for utilities. This may be because SRCI
assumed that the utilities bear al adminidrative cogts, whereas in Audraliamost of these are
borne directly by governments. Also, SRCI assumed separate setup costs for the
refrigerator and the air conditioner programs, whereas in practice the costs of including
additional appliances are very low once the adminigtrative structure is established. Thusthe
SRCI costs need to be reviewed.
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1.2 This Study

1.2.1 Aims

The present udy was initiated by the Energy Divison of the Forum Secretariat, following
the positive findings on labeling and MEPS in SRCI’'s DSM Potentia Studies.

Aims

In most PICs, the demand for dectricity in the 1980s grew at 6% per year or more, and
future growth is expected to average 7.5% per year in the 1990s. Consdering this high load
growth, mogt utilities in the region re likely to face serious problems in meeting the demand
for dectricity. Some of these problems could be addressed by encouraging customers to
adopt energy efficient products, equipment and technologies that would eventudly benefit
the utilities, dectricity consumers and society as awhole.

This project ams to examine the desirability and feesibility of introducing:

1. energy labdlling on arange of eectrica appliances, enabling cusomersto differentiate
gppliances on the basis of their energy consumption,

2. minimum energy performance standards for imported appliances.

The overdl objectiveisto establish alabeling or sandards program on aregiond basis, if
feasble, based on the findings and recommendations of this project.

This study represents the first of two stages toward this objective. It involves gathering the
information needed to make decisions on the establishment of alabelling program on a
regiond (or sub-regiond) bass. It dso provides an assessment of the most efficient way to
develop a uniform labelling scheme and of the gppropriate stringency of the minimum
performance standards for the selected appliances.

In the event that the findings of the present sudy are favourable, the Forum Secretariat

envisages a second stage in due course: the drafting of regulations for standards and labelling
programs, and conducting pilot programs in selected countries.

Scope

The range of gppliancesto be considered for labelling or MEPS was not necessarily
restricted to the ones identified in the SRCI studies. However, based on our andysis of the
SRCI studies, we envisaged that the primary scope of the present study would be;
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household size refrigerators (up to say 600 litre capacity);
household size freezers (up to say 700 litre capecity);

household size air conditioners (unitary and split system, up to 7.5 kW cooling capecity,
which is the boundary of the existing Audrdian labdling program);

commercia sze packaged air conditioners (7.5 to about 50 kW cooling capecity), as
used in offices, hotels and resorts etc.

These products account for about half of al household and commercid sector dectricity
consumption in Pecific Idand Countries, and we are confident that they should remain the
main focus.

We aso proposed alist of secondary products, to be investigated in less detail than the
primary group:

electric water heaters

solar water heaters

LPG (liquefied petroleum gas) water hesters

clothes washers (“washing machines’)

dishwashers.
During the course of the study we sought PIC views on whether the secondary group was
important in their markets, and whether they considered that additiona products should adso
be included in the study.

Although lighting is outside the scope of this study, there may be considerable benefit to
extending some aspects of labelling and MEPS to the lighting sector, given thet:

New Zedand is adopting, and Audrdiais considering, MEPS for fluorescent lamp
balasts (which could lead to the dumping of low-efficiency stock in the PICs);

New Zedand is adopting MEPS for tubular fluorescent lamps;
the communications formets and media used in gppliance labdling (eg sar ratings, specid

identifiers for high-efficiency models and product guidebooks) may be equally applicable
to lamps and/or light fittings.
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1.2.2 Methodology

Work Plan

The workplan agreed with the Forum Secretariat Energy Divison conssted of the following
dages.

1. discussonswith the Project Manager (Forum Secretariat) on the overal project
objectives, information requirements, project schedule and other relevant issues.

Thistook place in Suva in early March 1996.

2. review dl rdlevant reports and activities reating to gopliance labdlling and andardsin
the Asa-Pecific region to ensure that the project methodology and findings are consstent
with the overdl regiond objectives.

The main documents used in the preparation of this report are listed in the references.

3. discussons with the representatives from the Energy Offices of selected PICs on the
overal information requirements, data collection procedures and other relevant issues.

These discussons took place during viststo Fiji (early March 1996), Tonga (mid March
1996) and PNG (late April 1996).

4. prepare adetailed checklist of information required for the study, including guiddines and
data collection procedures for relevant gppliance ssgments. They should include, but not
necessaily be limited to, the following:

annua sales by gppliances type and country, annud sdes by manufacturer and
country of origin

rates of gppliance turnover

patterns and projections of energy supply costs

extent of labels currently in use

test standardsin use for appliances currently labelled

avalability of test datafor imported modes in the region and availability of |abels for
these modds in the country of origin.

Aninitid quesionnaire (copy a Appendix 1) was sent to the Forum in early April, for

circulation to the PICs not visited during the course of the sudy. For PICs vidted, the
information was collected largely during face to face discussions and interviews.
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5. review dl data collated from the participating PICs and provide advice on assumptions
for any missng information.

Theinitid questionnaire was revised and smplified in July 1996 and sent to the PICs not
vidted. Some information was received from Vanuatu, and the Forum Secretariat supplied
some gppliance market information for the Cook Idands and Kiribati. The information from
the PICs, combined with data gathered from other sources, gives us confidence that the
findings of this report are soundly based and have generad agpplication throughout the Forum.

6. Andyse information and prepare draft report on the study. The report should provide
estimates of the potentid energy and energy cost savings associated with the introduction
of labdlling and sandards in the selected PICs on the basis of information provided
through questionnaires and other sources. It should aso provide estimates of any
increases in gppliance purchase costs associated with the introduction of particular
sandards. The report should include recommendations and guiddines for establishing a
labelling program and energy performance standards in the region.

A draft report addressing the descriptive and quditative aspects of energy labelling and
MEPS, including draft conclusions and recommendations but without cost- benefit andyses,
was submitted to the Forum Secretariat in June 1996.

7. Findise reports after review and comments from FSED and participating countries.
We received some comments on the draft report from Fiji, Tonga and the Forum
Secretariat. Thisfina report reflects those comments, takes account of significant

devel opments since the draft report, and includes program cost-benefit andyses for Fiji,
PNG, Tongaand the region asawhole.

PI C Visits and Other Discussions

The PIC vigts proved to be very valuable opportunities to gather information, and to
observe firgt hand the range of gppliance modds available. We are especidly grateful to the
officers from the energy agencies of PNG, Fiji and Tonga who organised the meetings and
accompanied us on the vigts. Discussons were arranged with the following types of
businesses and agencies.

eectricity utilities
household gppliance retalers

dectricd wholesders
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ar conditioner suppliersand indalers
consumer departments and agencies
technical stlandards and agencies

manufacturers, both in PICs and in countries exporting to PICs.

1.2.3 Organisation of This Report

Chapter 1 introduces the Study and presents a generd background to labelling and MEPS
in the region.

Chapter 2 reviews the gppliance market in the PICs, and identifies those factors which are
important in the design of energy labdling and MEPS programs, including the projected
cogs of dectricity.

Chapter 3 details the key dementsin energy labelling and MEPS programs, and discusses
how these might be handled separatdy or jointly in the participating PICs. 1t dso discusses
additiond “add-on” dements which might be suitable for some countries.

Chapter 4 presents the main costs and benefits associated with labeling and MEPS
programs, and quantifies the costs and benefits under a number of scenarios.

Chapter 5 presents conclusons and recommendations.

Appendix 1 has a copy of the questionnaire sent to PICs not visited, and used asthe basis
of inquiriesin participating PICs. Appendix 2 ligts the people with whom mesetings and
discussonswere held. Appendices 3 to 5 contain details of the gppliance markets in Fiji,
PNG and Tonga repectivey, including lists of models for which energy consumption data
has been retrieved. Appendix 6 describes the cost-benefit moddling gpproach.
Appendices 7 to 9 contain projections of program costs and benefits for Fiji, PNG and
Tonga respectively. Appendix 10 scaes these up for the region asawhole.
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2 Appliance Energy Use in Pacific I sland
Countries

2.1 The Appliance Market

2.1.1 Product Origins

Virtualy al the mgor eectrical appliances sold in the PICs areimported. The only local
manufacture we encountered in the PICs visted was a olar water heater manufacturer in
Port Moresby (Barlow Industries).

Refrigerators, Freezers and Other Household Appliances

PNG, Fiji and Tongamake up about 90% of the regiond refrigerator and freezer market.
The New Zed and-based manufacturer Fisher and Paykel (F& P) accounts for the mgority
of the refrigerator market in these three countries, and aso holds large market sharesin a
number of the other PICs. F& P products are sold under the Shacklock, Fisher and Paykd,
Frigidaire, Leonard and Kelvinator brands. Many F& P models are badged under more
than brand, so in fact the range of technologically different products on the market is
narrower than might appear. All the F& P refrigerators and freezers supplied to PICs are
manufactured in New Zedand. F&P aso supplies smal numbers of clothes washers,
clothes dryers and dishwashersto the PICs.

The Audraianbased manufacturer Email adso has alarge share of the PIC market. Its
refrigerators and freezers are mainly sold under the Westinghouse brand, athough
Kevinator, Smpson and Mdleys are dso used. (These are different models from the F& P-
made Kelvinators: Email has exclusive rights to use the Kdvinator and Frigidaire brand
names within Audraia, but not in the Pacific). Email dso usesthe Smpson and Malleys
brand names for its clothes washers, clothes dryers and dishwashers. All of the products it
currently sdllsin PICs are manufactured in Audtrdia, dthough Email may soon be re-
exporting some imported refrigerators to selected PICs.

Of the other refrigerator and freezer brands and models distributed in PICs, most are dso
sold in Audtrdiaand New Zedand:

Gorenje Pacific, made in Sovenia (probably distributed via Austrdia; now sold as
Frigidaire brand in Augtrdia by Emall);
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National, Sharp and Sanyo: these are Japanese brands, but most models are now made
in Thailand, Maaysia, Singagpore and Taiwan,

Goldgtar and Samsung, made in Koreg;
Hoover, made in Audrdia;

Whirpool and Amana: these are made in the USA, and tend to be larger models sold in
very low numbers.

We also came across, or were informed about, some brands and models not seen in the
ANZ domestic appliance market:

MBf, madein Mdaysa- generdly smaler modds (about 50 litres);

Y angtse, and other Chinese brands: these come on the market in small quantities from
time to time but have not gained a permanent foothold in PNG, Fiji or Tonga;

specid LPG-powered or dud LPG/electric refrigerators, for use in remote areas. made
in Brazil (Norder brand) or Sweden. These tend to be very expensive;

amal commercid variants of ANZ-made domestic freezers, with glass tops or fronts.

The range of dishwashers, clothes dryers, top-loading and front-loading clothes washersis
amilar to the ANZ range. F&P and Email products are well represented, as are many of
the other Japanese and Korean brands. There are smal numbers of US and Europeant
made appliances (eg Philips Whirlpool and Eurotech), some of which are rebadged versons
of modds avalablein Audrdia

Some PIC clothes washer markets show a strong preference for twin tub machines rather
than top loaders. These are supplied from Australia (Hoover) Japan (Hitachi and other
brands) Integrity (Korea) and some from China (eg Eterna, Everota).

Air Conditioners

The air conditioner market is less concentrated than the refrigerator market, in that there are
more brands and models available, and the market share of each issmaller. There appear
to be no brands or models which approach the sales volumes of the largest-sdling F& P
refrigerators, for example.

Agan, many of the brands and modds areidentical to those sold (with energy labels) in
Augrdia
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specidigt ar conditioner brands such as Daikin, Carrier, Fujitsu; typicdly, these
companies manufacture in severa countries, and depending on the mode the units may
be produced in Japan, Koreg, Tawan, Thalland, Malaysa or Singapore;

genera appliance brands such as Nationd, Sanyo, Toshiba, Hitachi, NEC (all Japar+
based, but could be made in a number of countries); Samsung, Goldstar (both Korean
based); Amana, GEC (both US-based);

regiondly, rather than globally sgnificant brands such as TECO (Tawan), Emall,
Westinghouse, APAC (Audtrdia) Acson, Uni-air, OYL, Acma, Pan Electra (Maaysia).

Other Products

Electric water heaters are sold in many PICs, dthough in some countries the utilities
discourage their use because of their potentialy high contribution to pesk demand. ANZ-
made Rheem electric Storage water heaters are sold in several countries the full size range
from 25 litres to 160 litres storage was seen. Some ingantaneous water heaters are dso
available (Fiji customs data record a shipment from Italy).

Rheem a0 supplies some Audrdian-manufactured LPG water heaters (one of these was
seen in abuilder’ s supply showroom with the AGA energy labd il attached).

Solar water heaters are becoming more popular, and in some countries are actively
encouraged by the eectricity utility, in preference to conventiond eectric water heaters.
Many are ingtdled as pure solar units, without the eectric e ement boosters common in
Audrdia Audrdian-made Solahart and Rheem models are available, as well as a number
of Malaysan and European and even US brands. In PNG, the locally made Barlow hasa
large share of the market.

Smaller dectrica appliances such as microwave ovens and rice cookers are supplied by
international brands such as Whirlpool, Samsung, NEC, Panasonic etc. Electric fans, which
are common, are supplied from Mdaysaand China

Although we did not actively research the origins of computers and office equipment, we
observed that the international brands such as Compag, Apple, Brother, Sharp etc are
widdy available.

We were not able to gather much information on more specidised, indudtria scae
equipment such as eectric motors. Most of these gppear to be imported as needed for
specific projects and factories, rather than kept in stock. In countries where large motors
are used, there are businesses which provide rewinding and repair services.
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Some dectric therma cooking equipment (ie hotplates plus ovens) isimported from
Austraia and other countries. Many of these are probably used in commercia applications,
snce there ill awidespread preference for open-flame cooking in the household, evenin
grid-connected dwellings. There is some locad manufacture of smal LPG, kerosene and
light ail burner cooktops, especidly in Fji. Many products of this type come from Brazil,
Maaysaand China

2.1.2 Distribution, Sales and Service

Major Trading Houses

Many PIC appliance markets are dominated by the mgor trading houses such as
Carpenters and Burns Philp. These operate in al the mgor cities of many PICs and have
interestsin many aress of the economy, including shipping. The trading houses tend to make
direct arrangements with their mgjor suppliers, and obtain other supplies from intermediaries,
in some cases other trading houses. Apart from retailing most of the new appliances sold,
they aso wholesadle to smdler retallers, and meet large gppliance orders from commercid or
resource development projects.

All the mgor trading houses appear to sell F& P products, but their mix of other brands
vaies

the Carpenters group; which it is understood is Maaysan-based. It has recently

acquired Morris Hedstrom in Fiji. It sellsmainly F& P gppliances, aswdl asits
Madaysan manufactured house brand, MBf, and other brands.

the Burns Philp group dso sdls F& P products, as well as Email and other brands
Brian Bdll, the largest digtributor in PNG, sdls F& P, Email and most other brands

Courts appears to have awide range of brands and models, some of which must sdll in
very smdl quantities.

Steamships (PNG) sdll F& P products.
Many of the trading houses offer financing, or “hire purchasg’ as an dterndtive to outright
sde Typicdly, thisinvolves 2 years of weekly payments, totaling about 1.5 times the sale
price. Thisseemsto be especiadly popular in Fiji; the mgor PNG retailer, Brian Bell, does
not offer financing.

Some of the trading house have their own gppliance repair saff to carry out warranty and
post-warranty servicing.
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Other Distributors

The trading houses supply nearly al of the market for mgor appliances. They dso sl a
limited range of ar conditioners, but most of this market is supplied by speciaist companies.
Builders and dectricians supply stores do not sl whitegoods, but carry some air
conditioners, water heaters, and fans (both fixed and free-standing).

Thelargest ar conditioner digtributors are wholly owned subsdiaries of internationd
companies (eg Carrier PNG) or, more commonly, independents with exclusive nationa
ditribution rights for one or more mgor brands.

These companies can design inddlations dl the way from large commercid to houseshold,
supply the equipment, inddl it and service it. Aswith refrigerators, the demarcation
between commercid and household equipment isless clear than in, say, Audrdia
Commercid ingdlations often congst of multiple smdler units rather than one or afew large
units. (Even for large multi- storey buildings, designs based on central, water-cooled plant
tend to be avoided, partly because of water quality and corrosion problems and partly
because repair times are long, so failures of centra plant can affect the entire building for an

unacceptable period).

There are dso smdller air conditioning contractors. These tend to be lesstied to specific
brands, and have non-exclusve arrangements with a range of suppliers, or import small
quantities of air conditioners direct on an opportunity bass. Because of this, they are often
not in a pogtion to carry partsfor al the modds they might have sold in the past, and are not
able to offer the same degree of after-saes service as the mgjor contractors. Some of these
companies aso offer low cost appliance repairs for clothes washers and refrigerators and
other household gppliances.

We understand that alack of effective product warranty is awidespread consumer issuein
the PICs. The problemislikely to be greatest with the less established brands, and with the
smaller distributors, especidly those that are generd traders and sdll odd shipments of
gppliances on an opportunity bass.

Differencesin PIC markets

The brand names and model types we observed were reatively consstent for PNG, Fiji and
Tonga. Information provided by the Forum Secretariat confirms that the Cook Idands and
Kiribati are dso supplied dmost exclusvely by F& P and Email, and that the range of
moddsis smilar to those in the countries we vigted.
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Tongais unusud in that nearly as many second hand refrigerators are imported as new
refrigerators. For clothes washers, some 85% of total imports are second hand. The great
mgority of refrigerators and clothes washers, whether new or second hand, isfrom
Australiaand New Zedand.

A feature of the PNG market is the tendency for the developers of large commercid and
resource projects to bring in al the building materias, equipment and appliances needed for
large projects in remote areas. Some of these projects involve the construction of housing
and accommodeation units, to be supplied with eectricity by on-Ste generators. Themain
source of these pre-packaged “congruction kits’ isMdaysa. The gppliances imported in
thisway often bypass the usua customs and electrica safety gpprovals processes.

2.1.3 Buyer Preference and Energy Awareness

Product and Usage Characteristics

This section reviews some aspects of the type of products which PIC buyers prefer, and the
way they use them, which might impact on energy labdling and MEPS.

The average Sze of refrigerators sold in the PICs visted is somewhat amdler than in
Austraia, where the sales-weighted average volume for dl refrigerator-freezers sold is about
330 litres.  According to some retailers, the most popular Size range for refrigerator-
freezersin the PICsis 250 to 330 litres, but according to the manufacturers the biggest
sling models are in the 170 to 220 litre range.

Smaller refrigerators would use less energy in the same operating circumstances. For
example, the |abelled energy consumption of the 170 litre F& P two-door cyclic defrost
refrigerator-freezer is 500 kWh per year, whereas the |abelled energy consumption of the
390 litre F& P modd of smilar configuration is 780 kWh per year. On the other hand,
refrigeratorsin the PICs generdly have to cope with hotter conditions than in Austrdia, so
energy consumption, and the running cogt advantage of amore energy efficient unit, may be
somewhat higher than suggested by the labdl.

A more serious disadvantage of samdler refrigeratorsisthat the Audtrdian “Sar rating”
agorithm favours larger models. Given two refrigerators of comparable configuration,
compressor technology, insulation thickness and build qudity, the larger will rate more stars
than the smdler because it has a more favourable surface to volumerratio. For the
refrigerator sSizes preferred in the PICs, nearly dl modelswill have gar ratings of either 2 or
3 (withafew réting at 1) , whereas the range for larger unitswill be 3t0 5. Also, there are
fewer digtinct smaller mode s on the market than larger models: much of the gpparent choice
is between rebadged F& P models.
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Thismay give the impression that smdler units are less energy- efficient than larger ones
(even though the labd will till show that the larger ones use more kWh per year) and that
thereisless point in seeking out a better star-rated unit, since both the star range and the
model range are narrowey.

The issue of dgorithm bias was identified in a 1991 study of the Audtrdian energy labdling
program (GWA et d 1991) and is being considered by the Commonwed th and State
governments as part of a generd review of the [abdlling program. Some changes to the star
rating scae may result from this review, and it is possible that the changes may make
labelling more effective for amdler refrigerators. If the changes were imminent, PIC
governments might consider waiting for them before formaly introducing labdling in their
countries. However, it islikely to be severd years before any changes are made.

There are three main types of refrigerator:

units with a single externd door, with interna compartments accessible only when the
main door isopen. Inthe Austrdian/New Zealand refrigerator standard, AS2572, these
aretermed Class 1 if they have no icemaker, Class 2 if they have an icemaker, or Class
3if they have afreezer compartment capable of short-term storage of frozen food;

units with separate externd doors to the fresh-food compartment, which is defrosted
“cydicaly”, and the freezer compartment, which requires manua defrost. These are
termed Class 4 in the ANZ standard (they are dso sometimes caled “refrigerator-
freezers’). The more common arrangement isfor the freezer to be located above the
fresh-food compartment, but models with bottom mounted freezers are a so made;

units with separate externa doors to the fresh-food compartment and the freezer
compartment, but with “frost free” or “no fros” operation in both compartments (using
forced circulation of cold air) are termed Class 5 in the ANZ standard. Aswith Class 4
the more common arrangement is for the freezer to be located above the fresh-food
compartment, but models with bottommounted freezers are dso made.  The largest
moddls (of 600 litres or more) have the compartments mounted side by sde.

The single best sdlling mode, accounting for up to haf of dl refrigerator sdesin some PICs,
isthe 170 litre F& P cyclic defrogt (Class 3) modd, with a 114 litre fresh food compartment
and a 55 litres freezer.

Frost free units are estimated to account for about 20 to 30% of the PIC market, compared
with about 50% in Audraiaand over 90% in some Asan markets with very high humidity.
The frost-free share is higher among the larger sizessold in PICs. Frost free units use more
energy than cyclic defrogt unitsin energy tests. They have internd fans and defrost
mechanisms which operate continuoudy, whereas the energy tests for cyclic (and manud)
defrogt units do not included defrost energy. For example, the F& P C335T has alabelled
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energy consumption of 710 kWh/yr, wheress its frost-free counterpart, the N325T, with
amilar refrigerator and freezer volumes, has alabelled consumption of 880 kWh/yr. The
energy difference in actua operation may not be as grest.

In ar conditioners, there are two mgor configurations: the “unitary” or “window-wal” unit,
where al operating components are in the one cabinet, and the “ split system”, with a
Separate externd condenser unit and one (or more) internd air handling unit, which may be
floor-standing, or mounted on awall or celling. Air conditioners can be designed to hesat as
well as cool (“reverse cycle’), but the demand for such moddsin the PICsis negligible.

For the same cooling capacity, a unitary system tends to be cheagper, but its disadvantages
arenoise and, it is claimed by some PIC contractors, lower security againgt intruders.
Unitary systems are only available up to about 7 kW cooling (most are between 2.5 and 3.5
kW). Split systems can go up to 60 KW cooling capacity and more, athough the great
mgjority sold are lessthan 12 kW.

For domestic use in the PICs, unitary types are till more popular than split, because they
are chegper. A popular size, suitable for asmall bedroom, is2.5 kW. Split systems
dominate the commercid sector, and are dso becoming more popular in the domestic. All
models have thermogtats and nearly all models are now sold with timers, but according to
contractors, people tend not to use them - they just “switch on and turn up to maximum”. I
thisisthe case, then the advantages of buying a more efficient modd in thefirst place are
megnified.

The intengve use of air conditioning, where ingdled, is borne out by the findings of the
DSM survey for PNG (SRCI 1995a/PNG). Of the 80 commercia sites surveyed, 77
(96%0) had some form of air conditioning (in Fiji, two thirds of commercia sector
respondents use air conditioning, but in Tonga only 10%). Of the PNG respondents who
gave information about patterns of use, 90% said they used air conditioning al through the
year, 5% for between 6 and 12 months, and 5% for less than 6 months. The average usage
rate was 5.7 days each week, for a period of 8 to 12 hours per day.

By contrast, PIC users gppear to be rdatively frugd with their use of hot water. According
to FDOE (1993) 50% of Fiji households with eectric water heaters turn the unit on
between 5am and 8am and turn it off between 6pm and 9pm, and a further 10% switch on
their heaters only in the evening. Only 6% of respondents said they leave their water hester
onat dl times.

According to our discussons, most clothes washing in PICsis done with cold water and

dried on the line (few PIC households have electric clothes dryers). The Austrdian energy
labd test for washing machines measures three dements of energy use:
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1. the energy required to heeat the water for awarm wash. Thisis proportiona to the
amount of warm water used per wash, and is usudly the largest component of labelled
energy Use;

2. the energy required to remove the water remaining in the clothes after spin drying; in
effect, thisis only consumed as eectricity if the clothes are dried in an dectrica clothes
dryer after washing (this component is not included in the labd energy consumption, but
does influence the appliance tar rating); and

3. the energy required to operate motors, pumps and controls. Thisis usualy the smdlest
component of labelled energy use, and the one whether thereis least difference between
different models.

Given that the great mgjority of clothes washing in PICsis donein cold water and then hung
out to dry, only the third, and smallest component of energy use gpplies to most people.
This meansthat energy labelling of washing machinesis unlikely to lead to sgnificant savings
inthe PICs.

Washing machines were included in the Audrdian energy labelling program in the late 1980s
because hot and warm washes were more common then, and because of the relatively high
use of clothes dryersin Audtralia However, because of the increasing use of cold washing
in Audrdia, the energy comparisons between different models of clothes washer have
become less clear. For these reasons, washing machines were the only class of appliances
covered by the 1993 study of MEPS in Audtrdiafor which it was recommended that MEPS
not be introduced (GWA et d 1993a).

The pattern of use for solar water heaters in the PICs dso complicates the case for labelling
and MEPS. Where a solar water hegter isingtalled with a booster eement, its overal
efficiency will affect the proportion of water heating energy that is obtained from solar inpt,
and the proportion obtained from the dectric booster. In Austraia, where nearly dl solar
water heaters are ingtalled with el ectric boost, the solar component can be as high as 80%
(in north Queendand) to aslow as 50% (in Tasmania). For agiven location, the more
efficient the desgn, the less boost dectricity is required.

In PICsthe mgority of solar water heaters areinitidly ingtaled without any form of
boosting. In this case there is no monetary advantage to a more efficient syssem. However,
the more efficient the unboosted system, the more hot water it will provide and the less often
it will run out (dthough it has been found that householders will adjust their usage patternsto
the solar water heater characteristics, to some extent). The higher the efficiency of the
systemn, the more the chance that the solar-only performance will be satisfactory and that an
electric booster will not be fitted at alater date.
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Awareness of Energy Costs of Appliances

The energy departments, utilities and consumer groups in some PICs distribute some
information about appliance choice and energy use (some of it taken from materid produced
by the FSED). Thusthereislikely to be some avareness that energy isa significant cost in
gppliance operation, and thisis would be reinforced by the appearance of labelson a
number of products.

From our discussions with retailers and contractorsin the PICs visited, it gppearsthat avery
smdl proportion of buyers makesinquiries about the energy costs of operating an appliance,
sometimes prompted by the presence of an Audtralian energy label. A few of the sdes
assgants and air conditioner contractors we spoke to were familiar with the [abdl and able
to correctly explain its eements, while most were not.

This stuation is not so different from Audtraia, where awareness of energy costs and of
labelling were low when labelling was introduced in 1985. The latest Audtraian survey of
recent and intending gppliance buyers, in August 1993, indicated that nearly 90% were
aware of the energy label, and 45% said they used it to compare appliances prior to
purchase, when prompted, ie mentioned by the interviewer (GWA et a 1993).

The only survey of consumer awareness and attitudes on appliance energy we were able to
obtain wasthat carried out for the Fiji Department of Energy (FDOE 1993). The household
sector was covered by some 2700 face-to-face interviews and 500 postal questionnaires.
When asked “when you purchased your refrigerator, what factor affected your choice
most?’, and given four options, 46% said “price’, 35% said “brand name”, 5% said
“energy consumption/efficiency” and 15% nominated “other” (FDOE 1993,p44).

In fact, appliance purchases are determined by many factors, and a better indication of the
actuad importance of energy isto get an unprompted listing of the factors and then ardédive
ranking. Evenin Audrdia, where labdling iswell established and effective, energy
consumption (or related factors such as energy efficiency and cost of operation) israrely
ranked firgt, but has gradudly increased in average ranking from about eighth to fourth.

From this limited evidence, there is reason to suppose thet, if an energy labelling program
were introduced, many householders in the PICs would be receptive to it. However, this
does not necessarily gpply to other groups of gppliance buyers and users. The FDOE study
concludes:

“The commercia sector is one of the most complacent sectors of the economy
when it comesto energy efficiency - and this runs from the top to the bottom - from
the Government itsef to the smdl business owner. Thisisnot entirely the fault of the
commercid sector ancethereisvery little information available on efficiency
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standards and potentia costs of running certain equipment and gppliances’ (FDOE
1993,p63).

From the viewpoint of the likely effectiveness of labdling and/or MEPS, it gppears that
gopliance buyersin the PICs divide into the following groups.

1. Lower to middle income householders: these may be urban or rurd, and have rlatively
few large gppliances - most likdy asmdl refrigerator and possibly a twin-tub washing
machine (they may aso have lights, TV's etc but these are outsde the scope of this
study). They pay their own dectricity costs, which are a Sgnificant part of the household
income, and when they purchase gppliances (possbly second-hand, or on hire purchase
if new), they are very sengitiveto first cost. They probably cook with wood or kerosene,
and are unlikdly to have any form of water hegting. Thisgroup islikdly to havea
reasonably strong mativation to respond to energy labdling, but may have limited ability
to do so if it involves spending more on buying gppliances.

2. Higher income householders. these are very likely to have alarger refrigerator-freezer, an
automatic washing machine and awater heater (solar, LPG or eectric), and perhaps a
clothes dryer and air conditioning for some rooms. Cooking is likely to be by LPG or
perhaps electricity. When purchasing appliances, suitability and vaue for money may be
ahigher purchase criterion rather than first cost. This group may be a good target for
energy labdling.

3. Higher income temporary resdents: some PICs have sgnificant numbers of temporary
residents working for large commercia enterprises, resource projects or regiona
indtitutions. These workers often receive housing for their families as part of their
contract. The housing may be fully furnished and equipped, or the workers may receive
alowancesto buy furniture and gppliances. The cost of eectricity is often borne by the
employer. Thetype and number of gppliancesis smilar to what would be found in an
Audgrdian or New Zedand household (including some form of water heating, a clothes
dryer and possibly a dishwasher), and there will probably be air conditioning. Those
temporary residents who arein a position to buy appliances may be a good target for
energy labdling, evenif they do not meet the running cogs. They may wel be familiar
with labelling in their home countries and may have the discretion to purchase more
efficient gppliances.

4. Smdl busness: typicdly smdl enterprises with air conditioning and arefrigerator, and, in
the case of shops or restaurants, a cooker and perhaps afreezer. The owner purchases
the appliances and meets the eectricity costs, which may be a sgnificant proportion of
total business expenses. This group may be a good target for energy labelling.

5. Larger commercid, hospitdity and indudtrid enterprises: typicaly severd ar conditioners

and refrigerators a each establishment (gpart from specidised industrid process
equipment). Hotels are likely to have air conditionersin each guest room aswell asin the
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public areas, multiple water heaters, coolrooms or large domestic type refrigerators and
freezersin the kitchen, and perhaps smdl refrigerators in the guest rooms. They may
purchase their own appliances, or take over the stock of gppliancesin leased premises.
Electricity costs are either alow proportion of total business expenses, or if a higher
proportion (eg in hospitdity industry) can be recovered indirectly through charges to
customers. Some parts of this group may be responsive to energy labelling.

6. Builders and project developers: these build housing, offices or hotels for on-sale to the
ultimate owner, who may be ahotel operator or, in the case of an gpartment building, a
large company which lets out the gpartments to its temporary resident contracted
employees. The developer’s concern is usudly to minimise first cost while meeting the
required standards of quality and appearance. This group is unlikely to be responsve to
energy labdling.

7. Government and other public agencies: these includes dl uses where government buys
gppliances and/or pays dectricity bills: eg departments, hedth services, schools, public
housing and defence force housing. Thisisalarge part of the energy market: PNG
Elcom, for example, estimates that up to athird of its dectricity sales are to government
in one way or another. In smal countries like Tuvau, some 75% of eectricity sdesaeto
government. However, the agencies and budgetary processes which pay the eectricity
bills are often unrelated to those which purchase appliances, and purchases are in many
cases congrained by first cost. Therefore this group is not likely to be responsive to
energy labdling, unless governments and public agencies ddiberatdy decide to make
energy-efficiency ahigh priority in therr purchase policies.

From thisit is gpparent that some appliance buyers might be influenced by energy labdlling,
but some important groups are not likely to respond. Therefore the introduction of MEPS,
which impacts on gppliance efficiency irrepective of customer choice, aso requires
congderation.
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2.2 Ownership and Energy Use

2.2.1 Appliance Ownership

Household

Table 7 summarises the penetration of mgor household appliances as determined by the
surveys carried out for the 10 DSM studies (SRCI 1995a: note that “ penetration” is the

proportion of householdsin which the gpplianceis present. “Ownership” isthe tota
number of appliances divided by the number of households in which the appliance is present.
The terms are used interchangeably and incorrectly in some documents). After lighting,
which would be present in every dectrified household, the gppliance with the highest

penetration is the refrigerator, which is present in nearly 90% of PIC households. The

lowest refrigerator penetration, in Kiribati, Western Samoa and Tonga, is 57%.

Table7 Househdd Appliance Pendration in Sdeted PICs 194

Fiji PNG Solo-| Paau| Kiribatif West| Tuvalu| Tongal Marsh-| Cook
mon I Samoa alls Is
Refrigerator 83% 9% 85% 9% 57% 57% 70% 57% 80% A%
Air conditioner 1% n/a| n/a| n/a| n/a| n/a| n/a| n/a| n/a n/a
Electric HW 21% 15% 40% 3% 14% 4% 1% 8% 13% 47%
Solar HW 13% n/a| n/a| n/a| n/a| n/a| n/a| n/a| n/a| n/a|
Electric cooking 12% 30% 33% 45% 5% 13% 0% 3% 41% 24%
Source: SRCI 1995a
Table8 Appliance Penetrations Fiji, 1982 and 1993
Appliance % ownership | % ownership
1982 1993
Refrigerator 90 % 93 %
Air conditioner 4% 5%
Electric water heater 23% 17% (a)
Solar/electric water heater 3% 5%
Electric stove 9% 12%
Washing machine 20% 47 %
Clothes dryer n/a 17%
TV/video 23% 86 %
Fan 46 % 66 %
Electric kettle 26 % 30%
Electric Iron 97 % 94 %
Electric rice cooker 12 % 43%
Source: FDOE (1993) (a) 7% instantaneous, 10% storage
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The SRCI DSM studies only surveyed the penetration of selected mgjor appliances, and
only at asngle point intime. For Fiji, thereis some additiona data on other gppliances and
on trends over time (see Table 8).

Considering the different survey forms and methods used, the 1993 vaues for Fiji in Table 8
are reasonably consstent with the corresponding vauesin Table 7, except for water

heeters. Because of thisit is difficult to make conclusions about trends relating to water
heating, except that the use of solar water heaters appears to be increasing.

The penetration of refrigerators was dready high in 1982, and has advanced little since then,
itisobvioudy doseto “saturdion”, ie the maximum levd it islikely to reach. The
penetration of domestic air conditioners has remained virtualy unchanged, so that it too may
be close to saturation, if a avery low levd. Itislikely that most household demand for
ventilation and cooling is being met by fans, the penetration of which has grown
consderably. A smilar pattern of preference for small, specialised devices appears to be
occurring with cooking as well: while there has been little growth in the use of eectric stoves,
an increasing number of households use dectric rice cookers.

The other gppliances in which there was sgnificant growth over the period wasin washing
machines (from 20% to 47% penetration), possibly clothes dryers (no data for 1982,
suggesting they were not common enough to survey, to 17%) and TVs and/or videos (23%
in 1982 to 86% in 1993).

There is no survey data on the penetration of freezers. Discussons with retallers suggests
that most are sold to small businesses, and few to householders. For most households, the
freezer compartment of the refrigerator appears to be adequate.

Basad on this analysis, the gppliances for which there is potential for greater household
electricity demand because of increased ownership appear to be:

electric water heaters (whether eectric only or solar-electric)
ar conditioners
washing machines
clothesdryers
electric stoves
The rate at which this potentia for greater gppliance ownership isrealised will depend on

factors such asthe rate of change in household incomes, in gopliance costs and dectricity
costs. Of course, even if there were no change appliance ownership rates at al, new
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appliances will il enter the stock as old ones need replacement, and energy |abelling and/or
MEPS can help increase thelr average energy efficiency. This can offset the additiona
energy and maximum demand requirements that will come from the cornection of additiond
households and from the increasing ownership of appliances in connected households.

Commercial/l nstitutional

The Commercid/Ingtitutional sector comprises locations such as offices, shops, restaurants,
hotels and hospitas. It can dso indude light manufacturing (eg small bakeries) and the office
parts sections of indudtrid Stes. Energy is used in ways very smilar to the household sector:
to light and cool buildings, preserve and prepare food, heat water (dl if which can be energy
intensive) as well as perform many other tasks, such as operate computers or lifts, which
may not be very energy intendve individudly, dthough in tota can consume significant
amounts of energy.

The appliances used in many parts of the commercial sector are aso Smilar to those used in
the household sector. The main differenceisthat commercia Stestend to have many
refrigerators and air conditioners rather than just one, and each one may be somewhat larger
than the typicd household sze - dthough in the PICs many are dill “household” models
rather than the larger “commercid” products used in countries like Austraia or the USA.

Tables 9 and 10 summarise selected results of a 1994 survey of 80 commercia customersin
Port Moresby, carried out for SRCI (1995a/PNG). Table 9 indicates that 56 of the 80
stes had refrigerators, and 55 of these had “medium” or “small” types, which are assumed
to be of the household variety. Similarly, 20 of the 21 sites with freezers had “medium” or
“smdl” types, ds0 assumed to be of the household variety. Thisreinforces the conclusion
that alabelling or MEPS program for household style refrigerators and freezers could have
consderable impact on the commercid sector as well, especidly given the number of units
per commercid Ste: an average of 8.6 for refrigerators and 2.9 for freezers.

Table9 Rdrigeratorsand Freezersin Commerda Use PNG 194

Product type Sites| Number of| Unitsper| Siteswith| Siteswith| Siteswith| Siteswith] Average

having units site|  “large’| “medium” “smal” “glass| age(yrs)
door” type

Refrigerators 56 48] 8.6 6 25 30, 11 4.8

Freezers 21 60 29 8 12 5 0 6.1

Cool rooms 14 30, 2.1 8 5 4 0 104

One or more of 67 571 85

above

Source: Extracted by authors from SRCI 1995a/PNG
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Table 10 indicates that 77 out of 80, or 95% of the commercid sites surveyed had some
form of air conditioning (higher than Fiji, 67%, and far higher than Tonga, 10%). The
average number of units per Stewas 11.2. The average number of “packaged”’ (assumed
to be window/wall) units per Site was greater than the average number of “ split” systems.
Thismay well be because of the tendency to use smdl window/wal sysemsin hotd guest
rooms. The 4 hotels surveyed had an average of 27.5 air conditioners, compared with just
over 10 for the other Sites.

Table10 Air Conditionersin Commearda Uss PNG 194

Product type Sites| Number of | Unitsper| Average
having units site| age(yrs)

“Packaged” AC 50 614 123 6.6

“Split” AC 29 208 7.2 49

“Other” AC 3 43 14.3 43

Someform of AC 77 865 11.2

Hotels, etc 4 110 275

Other 73 755 10.3

Source: Extracted by authors from SRCI 1995a/PNG

Multiple air conditioner ingtdlations are dso common in Fiji. Of the 141 commercid sector
respondents who provided information on their air conditioning systems for the 1993 survey
(FDOE 1993):

19% used “ centrdly controlled” systems
56% had 1 to 5 “individualy located” units
13% had 6 to 10 “individudly located” units

It is assumed that the remaining 12% had more than 10 “individualy located” units.

Again, this reinforces the conclusion that alabdling or MEPS program for household style
ar conditioners could have consderable impact on the commercia sector aswell.

I ndustrial

The largest industries in PICs tend to be food and agricultural product processing, mining
and minerals. SRCI 1995b estimated the industrid sector share of grid-supplied dectricd
energy as 5% in PNG, 18% in Fiji, 26% in the Solomon Idands and 4% in Tonga. No
industria eectricity demand was estimated for the other PICs. The rdatively low proportion
for PNG isdue to the fact that the most energy-intensive resource developmentsarein
remote aress, and are supplied with dectricity not from the grid but from their own
generators.
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Most indugtria sites use speciaised and often purpose-built equipment, rather than the
mass- produced appliances common in the resdential and commercid/ingtitutional sectors.
Thislimits the potentia for energy labelling and MEPS programs, except perhaps for ectric
motors, which are used in nearly every type of plant. It is questionable that a generd
labelling scheme for such equipment would have much impact anyway, snce most indudtrid
plant is desgned or sdlected by engineers who are dready able to seek out the information
necessary for the most cost-€effective desgns.

2.2.2 Energy Use

One of the main criteriafor determining priorities for labelling and MEPS is the contribution
of each end use and appliance typeto totd dectricity use. Table 11 summarisesthe
information for the 10 PICs studied by SRCI (1995a).

Refrigeration (including freezers) is clearly the largest residentid end use, accounting for over
38% of household eectricity usein the 10 PICs, and over 49% of non-lighting use (the
more gppropriate measure, given that lighting is excluded from the present sudy). In
countries with high refrigerator ownership and/or lower ownership of other gppliances,
refrigeration can account for even higher shares of non-lighting eectriaity: nearly 96% in
Tonga, nearly 80% in Kiribati, and nearly 66% in Fiji. In absolute terms, Fiji has by far the

highest household refrigeration load.

Cooking is the next highest contributor to non-lighting dectricity use in households (nearly
14%) followed by air conditioning (nearly 11%) and water heating (over 1096). All other
uses - including clothes washing, clothes drying, dishwashing, irons, kettles, TVs, VCRs and
everything ese - account for 16% of household dectricity, so it is gpparent that none of
these end uses on its own accounts for anywhere near as much energy as, say, air
conditioning.

Table11l Resdentia Ssctor Electridty Consumption by End Usg PICs 1995

Fji PNG Solo- Paau  Kiri- West Tuvalu Tonga Marsh- Cook| Total Share Non-
mon Is bati Samoa alls Is of total  light
Refrigeration 40870 16881 2210 3390 795 6989 187 4163 3723 2487 81694 384% 49.3%
Airconditioning| 3406 4604 737 4188 122 1223 0 0 2978 485 17743 83% 10.7%
Hot Water 5960 3581 1289 3390 61 874 30 124 745 1092 17145 81% 104%
Cooking 4257 8185 1289 3988 20 192 10 62 2382 364 22480 106% 13.6%
Lighting 22939 7673 3131 2393 1039 5067 226 1864 1787  849| 47020 22.1%
Other 7663 10231 553 2592 0 1398 39 0 3276 789 26540 125% 16.0%
Total 85145 51154 9210 19942 2038 17473 492 6213 14890 6066 212623 100% 100%
Share of total 00% 241% 43% 94% 10% 82% 02% 29% 70% 29%)| 100%
Source: Extracted by authors from SRCI 1995a. All values MWh per annum
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Table 12 summarises end use dectricity consumption in the commercia sector. Air
conditioning accounts for nearly 60% of non-lighting energy for the 10 PICs combined.
Refrigeration accounts for over 16% of nontlighting energy, and al other end uses - eectric
cooking, water heating, lifts, pumps, office equipment and many others - for 24%.

Table12 Commerda Setar Eledtriaty Consumption by End Usg PICs 1995

Fji PNG Solo- Pdau  Kiri- West Tuvalu Tonga Marsh- Cook| Total Share Non-
mon Is bati Samoa dlls Is of total  light
Refrigeration 17244 15800 2574 3254 576 2977 121 1046 2302 1675 47571 106% 16.3%
Air conditioning | 50296 73731 9127 13666 1633 10827 344 1814 10399 2681| 174517 389% 59.8%
Lighting 53170 57932 8425 10738 1921 9473 405 3069 8457 3016| 156605 34.9%
Other 22992 28088 3276 4881 672 3789 142 1046 3983 1005| 69876 156% 23.9%
Total 143703 175550 23402 32538 4803 27067 1012 6976 25141 8377| 448569 100% 100%
Share of total R20% 391% 52% 73% 11% 60% 02% 16% 56% 19%| 100%
Source: Extracted by authors from SRCI 1995a. All values MWh per annum
Table 13 summarises energy consumption for the resdentia and commercia sectors
combined, for end uses that occur in each sector. The two dominant end uses are air
conditioning, which accounts for 42% of combined non-lighting energy in the 10 PICs, and
refrigeration, which accounts for over 28%. As Table 14 indicates, the pattern is condstent
acrossthe 10 PICs.
Table13 Commerdal plusResdential Electriaty Consumption by End Use PICs 1995
Fiji PNG Solo- Palau Kiri- West Tuvau Tonga Marsh- Cook| Total Share Non-
mon Is bati Samoa dlls Is of total light
Refrigeration 58114 32680 4785 6644 1371 9967 308 5209 6025 4162| 129265 196% 28.3%
Air conditioning | 53702 78335 9864 17854 1755 12050 344 1814 13377 3166 192260 29.1% 42.0%
Res Hot Water 5060 3581 1289 3390 61 874 30 124 745 1092 17145 26% 3.7%
Res Cooking 4257 8185 1289 3988 20 1922 10 62 2382 364 22480 34% A%
Lighting 76159 65605 11556 13131 2061 14541 631 4933 10243 3865 203625 30.8%
Other 30656 38319 3829 7473 672 5187 181 1046 7259 1794 96416 146% 21.1%
Total 228848 226704 32612 52480 6841 44540 1504 13189 40031 14443| 661192 100% 100%

A6% 343% 49% 79% 10% 67% 02% 20% 61% 220 100% 00%

Source: Extracted by authors from SRCI 1995a. All values MWh per annum

Although the dominance of ar conditioning and refrigeration is clear, the relative importance
of other end usesislessso. Thetota share of water heeting is somewhat higher than the
3.7% contributed by resdentia water heating alone (see Table 13): there isdso a Sgnificant
amount of commercid water heating included in “Other”. Similarly, the total cooking share
is somewhat higher than the 4.9% contributed by resdentid cooking done: thereisaso a
sgnificant amount of commercid cooking included in “Other”.
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Table14 Refrigeration and Air Conditioning Sharedf NontLighting Eledtriaty in PICs

Fji PNG Solo- Padau  Kiri- West Tuvalu Tonga Marsh- Cook| Total
mon Is bati Samoa alls Is

Residential
Refrigeration 65.8% 388% 364% 193% 79.6% 563% 704% 957% 284% 47.7%| 49.3%
Air conditioning [ 55% 106% 121% 239% 122% 99% 00% 00% 27% 9.3%| 10.7%
Both 712% 494% 485% 432% 918% 662% 704% 957% 511% 57.0%| 60.0%
Commercial
Refrigeration 190% 134% 17.2% 149% 200% 169% 20.0% 268% 13.8% 31.3%| 16.3%
Air conditioning | 556% 62.7% 60.9% 627% 56.7% 615% 56.7% 464% 62.3% 50.0%| 59.8%
Both 746% 761% 781% 776% 76.7% 785% 76.7% 732% 76.1% 813%| 76.1%
Res+Comm
Refrigeration B1% 203% 227% 169% 353% 332% 353% 631% 202% 394%| 283%
Air conditioning | 352% 486% 468% 454% 452% 402% 39.4% 220% 449% 29.9%| 42.0%
Both 73.2% 689% 696% 623% 80.6% 734% 748% 851% 651% 69.3%| 70.3%

Findly, it is necessary to estimate the share of energy contributed by different classes of

equipment, sSnce labelling and MEPS are specific to equipment types not to end uses. Table
15 gives our estimate of the share of end use by type of equipment in each sector, for the 10
PICsasagroup, based on the following smple assumptions.

100% of residentid sector household refrigeration, air conditioning, water hegting and
cooking is supplied by household type appliances,

9% of residentia nor+lighting energy (about 55% of “other residentid™) is used by the
major household type appliances: clothes washers, clothes dryers and dishwashers,

80% of commercia sector refrigeration and air conditioning is supplied by household

type appliances;

water heeting accounts for 5% of Commercia sector energy (about a quarter of “ other
commercid”), and household type appliances supply 95% of water heating energy

cooking accounts for 7% of Commercia sector energy (about athird of “other
commercid”), and household type gppliances supply 80% of water heating energy

4% of commercid non-lighting energy (about 20% of “other commercid”) is used by the

magor household type appliances: clothes washers, clothes dryers and dishwashers.

On these assumptions, nearly 82% of dl resdentid plus commercia sector eectricity in the
PICsis usad in household type gppliances (lighting excluded). Of the commercid gppliance

types, the most Sgnificant energy usersare air conditioners.  Energy use by commercid

type cookers and water heatersis likely to be very low.
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This suggests that redtricting energy labelling or MEPS to household type appliances alone
would capture nearly dl of the energy saving potential. Indeed, restricting the program to

just household refrigerators, freezers and air conditionersto 7.5 kW cooling would impact
on about 60% of non-lighting energy use in the PIC resdentid and commercid sectors.

Table15 Sharedf Resdentia and Commerada End Useby Equipment Class 10PICs(Lighting

Exduded)
Resd Comm Total | %of |Shareof
MWh MWh MWh [ Total | Com
end use

Household type refrigerators, freezers 81694 38057 119751 26.2% 80%
Commercial type refrigerators, freezers, coolrooms 0 914 9514 21% 20%
Household type air conditioners (to 7.5 kW) 17743 139614 157357 34.4% 80%
Commercial typeair conditioners (> 7.5 kW) 0 34903 34903 7.6% 20%
Household type water heaters (inc solar/electric) 17145 13868 31014 6.8% 95%
Commercial type water heaters (> 400 litre delivery) 0 730 7300 0.2% 5%
Household type cooking equipment 22480 16350 38830 85% 80%
Commercial type cooking equipment 0 4087 4087 09% 20%
Household type clothes washers, clothes dryers, dishwashers| 14904 11679 26583 5.8% 3%
All other equipment 11636 23162 34798 7.6% 66%
Total 165604 291964 457567| 100.0%
Household type appliance share of total 153968 219567 373535 81.6%| 75.2%
Water heating share of Commercial energy 5% 14598
Cooking share of Commercial energy ™0 20437
Other household type appliance share of Commercial energy % 11679
“Other” share of Commercial energy 119% 23162
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2.3 Equipment for Inclusion in Program

The appliances suitable for further consideration for a PIC labelling and/or MEPS program
are those which meet the following criteria

1. they dready account for asignificant share of PIC energy consumption or pesk demand
in the household and/or commercia sectors;

2. they arelikdy to account for asignificant share of PIC energy consumption or pesk
demand in the household and/or commercia sectorsin the future;

3. they are sold in reasonably large quantitiesin most PICs;

4. they are covered by exigting energy labelling or MEPS regimes in their countries of
manufacture, or in their countries of trans-shipment (eg Audtrdia);

5. the energy test in such energy labdling or MEPS regimes corresponds to the way the
applianceisusad inthe PICs.

Table 16 indicates how well the products selected for this study meet these criteria. (Itis
emphasised that thisis a preliminary assessment only: if a product meets some but not dl
criteria, it can dill be further considered).
It appears that the following appliances are high priorities for labelling and/or MEPS:
household refrigerators,
household air conditioners (unitary and split, up to 7.5 kW cooling).

These account for over 60% of non-lighting energy consumption in the resdentia and
commercia sectors.

The following appliances are of medium priority for labeling/MEPS:

household freezers. Sgnificant energy use and sales, though somewhat lower than for the
high priority group; relatively smple to include with refrigerators;

commercid ar conditioners: no dominant program in countries of origin (as yet) and
lower sdles per modd, but large energy use per unit. Labelling and/or MEPS under
invedigation in Augraia;

electric storage water heaters. data on ownership isinconclusive, but large energy use per

unit and need to guard againgt diversion of less efficient product from Audtrdian and NZ
markets;

Appliance Energy Labelling & MEPS for Pacific Island Nations: Baseline Study 53



clothes dryers. low ownership base, but increasing in some PICs.
The following gppliances are of lower priority for labeling/MEPS,

solar water hegters. no energy labdling program in countries of origin; many not
connected to eectricity so energy efficiency has no direct monetary impact;

clotheswashers. ANZ program well established, but usage in PICsis sgnificantly
different from Audtrdia, where washing in warm water and drying of clothesin dectric
dryer are more common;

dishwashers: ANZ program well established, but negligible ownership, low sdesin PICs

LPG water heaters: ANZ program well established, and may merit further investigation in
some PICs, but will not have benefits for dectricity supply

electric cookers: no ANZ program yet, and difficult to establish a representative energy
test, but may merit investigation if ANZ program introduced (this is unlikely in the short
term).

Other equipment which will merit further investigation in PICs once labdlling and/or MEPS
programs are established in Audtrdia are dectric motors and office equipment.

Table16 Prdiminary Soreening Criteriafar Labdlingand MEPSIn PICs

Present energy | Projected energy | Annual | Origin | Home | Usage
use use Sales country | Similar
HH Comm HH Comm program| to PICs
Household V High | High | V High [ High High ANZ, Yes Yes
refrigerators others
Household freezers Medium| Medium| Medium| Medium| Medium| ANZ, Yes Yes
tohigh [ others
Household air Medium| V High [ Medium| V High | High Many Yes Yes
conditioners <7.5kW | tolow
Commercid air - High - High Low Many | No(a) Yes
conditioners >7.5 kW
Electric storageWH | Medium| Medium| Medium| Medium| Low ANZ Yes Yes
Solar WH VLiow | Low |Medium| Low Low ANZ, No No
other
LPG WH Low? Low? Low Low? Low ANZ Yes Yes
Clothes washers Low ? Low ? High ANZ, Yes No
other
Clothes dryers Low ? Medium ? Low ANZ Yes Yes
Dishwashers V Low ? Low ? VLow [ ANZ Yes Yes
Cookers Medium| Medium| Medium| Medium| Medium| ANZ, No Yes
other

(@) Energy efficiency datato common test (to 1SO 5151) is available for models.
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3 Program Elements

This chapter examines the various e ements needed to make an energy labelling and/or
MEPS program work in the PICs, kegping in mind the gppliance priorities determined in the
previous chapter, the origins of the priority products and the structure of the appliance
market.

3.1 Appliance Energy Data

3.1.1 Testing and Registration

Energy Consumption Tests

In order to energy labd an appliance, or to ensure that it meets whatever MEPS level might
be adopted, it is necessary to carry out an energy test on one or more samples of that
appliance. Each country which has an energy labelling or MEPS program specifies the
energy tests which must be used. These may be spdlt out in detall in legidation or in
standards referenced by legidation.

The tests used in the USA, Audtrdia, Japan or the EC are dl different. In some casesthe
differences are rdatively minor, eg dightly different temperature setting for ar conditioner
tests. In other casesthey are mgjor. Most countries test refrigerators empty and with the
door closed, and at a high ambient temperature to smulate the additiona heat load from
door openings and from the introduction of uncooled food whereas the Japanese Industria
Standard specifies an actua door opening schedule.

It is difficult to trandate the results of tests done to one set of standards to another. Where
attempts have been made to develop amathematical formulafor this purpose, it has been
found that “the formula correctly predicted the trends across dl models of a given type but
for individua modelsit could be quite serioudy wrong” (Waide 1995).

Sinceit isfundamentd to labelling and MEPS that the energy consumption data be as
accurate as possible for each individua model, there is as yet no subdtitute for physica
testing using the designated standard. (Computer smulation for some test pointsis being
consdered for commercid sSze ar conditionersin Audrdia, but it islikely thet at least one
physical test will ill be necessary. At present household size air conditioners are labelled
on the bass of aphyscd test only).

The physica testing of refrigerators and freezers must be carried out in climate-controlled

test chambers, where both the ambient temperature and the internal cabinet temperature can
be regulated and monitored. For ar conditioners, a split climate-controlled chamber is

Appliance Energy Labelling & MEPS for Pacific Island Nations: Baseline Study 55



required. The “outdoor” ddeis regulated to the conditions specified in the relevant
standard, and the unit set to produce the required “indoor” conditions, which are usudly
cooler and less humid than the “outdoor conditions’ - dthough when testing reverse cycle
heat pumps, the indoor condition is warmer.

There are no |laboratoriesin the PICs with the capability to perform climate-controlled
energy consumption tests. It may be technicdly feasible to set up such alaboratory, say
attached to the University of the South Pacific, but it would be expensive (of the order of
A$250,000, plus annua running costs). These costs would have to be recovered somehow:
from governments, or from gppliance suppliers - who would have to passthe cost of testing
on to consumers through the appliance price.

It is not necessary for the PICsto go to the expense of setting up alaboratory, sncethereis
adequate testing capacity esewhere in theregion. The larger manufacturers supplying the
PICs have their own laboratories, which they use in product development and to supply
energy datawhere required by law (eg for the Audtrdian energy labelling program). There
are a0 severd univergty, dectricity utility, consumer associaion and commercid
laboratories, in Audtrdia, New Zedland, the USA, Mdaysia, Japan and elsewhere, where
smdler manufacturers without their own laboratories can have products tested. These
laboratories are also available to governments who wish to check test results supplied by
manufacturers.

Performance and Capacity Tests

When the energy consumption of aproduct istested, it isrelatively easy to test or verify
other aspects of its capacity or performance. In fact. most energy test standards include
minimum product performance standards. In the Audtrdian program for example,
refrigerators which cannot achieve an interna temperature of 3°C in an ambient of 32°C
cannot recelve an energy rating a dl, and neither can air conditioners which cannot achieve
an “internd” condition of 27°C dry bull/19°C wet bulb when the “externd” condition is
35°C dry bulb/24°C wet bulb.

The same principle gpplies to dishwashers and clothes washers, which have to wash to
specified levels of deanliness, and clothes dryers, which have to dry to specified moisture
content. These tests dso verify the capacity clamed by the supplier. It sometimes happens
that clothes washers or dishwashers will not achieve the required wash standard with the
weight of clothes or dishes clamed by the suppliers, but only with asmaler load. Where
this has occurred in Audtrdia, the supplier has been forced to change the product
description on the labd, in advertising and brochures. For example, it has happened that a
washing machine origindly claimed to have a 6 kg capacity has had to berdabdled asa 5
kg mechine.
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Perhaps the most important area where energy labelling can affect product descriptionis
with air conditioners. Our discussions with contractors in the PICs suggest that some air
conditioner suppliers clam ahigher cooling capacity than isredly the case. They have been
able to do this because capacity can be expressed in many different ways (eg motor
wattage, motor horsepower, dry bulb output, wet bulb output, comjpressor cooling capacity,
whole system cooling capacity). When coefficient of performance is defined for labelling or
MEPS purposes, however, it must be done in relation to a slandard definition of output
capacity. Theintroduction of air conditioner energy labdling in Audraiadiminated
mideading statements about capacity, which were common before then.

It will be seen that the standardised energy testing associated with labelling or MEPS dso
has other benefits for the consumer:

an assurance that the product meets the performance criteriaincorporated in the energy
test; and

an assurance that the product has the load or output capacity measured in the energy
test.

Of course, this means that some product suppliers might have more reason to fear an energy
test. Not only might it show that a product is not energy efficient, but it may aso show that
it does not meet the performance criteria, or that it does not have the capacity which the
supplier wantsto clam for it.

Registration

A regigter of the energy and other atributes of each gppliance is an essentid regulatory and
adminigrative dement of any labdling or MEPS program. Thelabelling legidation in each
Audrdian State provides for the establishment of aregister, and requires that only products
with aregistered energy labe can be sold. Thereisaso reciprocal recognition between
States, so that a product energy label registered in, say, New South Walesis aso deemed
to be registered in other States. Thus the complete Audrdian register isin fact the sum of
the registers in each of the States.

The register has many uses:
1. asapoint of checking and verification: the officers who process gpplications for |abels or
monitor products claimed to meet MEPS can review the test results attached to the

applications before they register alabel for the product - many errors, omissions or
incong stencies have been picked up at this point;
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2. asareference for checking whether labels which gppear on products in thefidd havein
fact been registered - it has hgppened that suppliers have invented whally fictitious labels
to avoid the cost of testing or to clam a higher energy efficiency;

3. asameans of monitoring the average energy efficiency of labelled products over time,
and hence eva uating the impact of the labdlling program and deciding whether other
measures would be cogt-effective. This can be done by estimating the annua sales of
each product on the regigter, and deriving trends in “ sales-weighted” energy efficiency;

4. asameans of producing printed guides to assst customers to choose the most efficient
gppliance;

5. asabassfor an inquiry service. Prospective gppliance buyers could ask (by letter,
telephone or even viathe Internet) questions such as “what are the most energy-efficient
refrigeratorsin the capacity range 200 to 330 litres?’.

The establishment and maintenance of such aregider isnot atrivid exercise. Experienced
officers are required to process gpplications from product suppliers, maintain the register (in
paper and eectronic form) and ded with inquiries from other jurisdictions, field inspection
officers and the public. Attention must also be paid to de-regidtration of appliance once they
are removed from the market, otherwise lisingswill be out of date and will bias andyses
based on the regiter.

In the State of NSW, where most Audtraian appliance suppliers choose to register their
products, adminigtration and registration requires the equivaent of one full time officer
(NSW 1995). It isabout the samein Victoria, which aso has ahigh rate of registration, but
much lessin the other States and Territories (perhaps athird of afull-time equivdent officer
in each).

3.1.2 Options

Technical Basis

The PICs need to make afundamenta decision which energy tests should be used as the
basis of labdlling or MEPS. It isimportant that only one test be accepted for each gppliance
type: dlowing arange of different |abels, each based on different tests, will most likely be
more confusing to buyers than having no labels a dl.

In practice, the options are limited to:

adopt the technicd basis of the Austrdian energy labdling and MEPS program (ie the
Audrdian slandard energy tests, which cover the products listed in Table 1);
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adopt adifferent set of tests: eg the International Standards Organisation (1S0) tests
used in Europe, or the Association of Home Appliance Manufacturers (AHAM) or
Nationd Indtitute of Standards and Testing (NIST) tests used in the USA; or
develop anew st of testsfor the priority appliances.

The criteriafor deciding between these options are:

how codtly isit to get the necessary data for the appliance models sold in the PICs?

how codtly isit to check the data?

do the tests correspond reasonably well to the way the appliances actualy operate in the

PICs?

The adoption of the Austrdian tests best meets each of these criteria It isalow-cost
option, both for PIC governments and most product suppliers, since the test standards are

wel| established and widely available, and the cost of maintaining and revisng them is borne

by industry and government in Australia and New Zedland, as part of the norma standards
development process.

It would dso make it relatively cheap for manufacturersto supply the test datafor the
models sold in the PICs. Our analysis of the product range sold in PNG, Fiji and Tonga
(see Appendices 3 to 5) suggests that the following proportion of the models sold would
dready have energy consumption test results registered in Audtrdia (or, in the case of
electric water heaters, conform to Australian product standards):

refrigerators. 80-90%

freezers: close to 100%

clothes dryers. 90%+

clothes washers. 50-70% (there are severa twin tub models not seen in Audtrdia)
dishwashers: 90%+

air conditioners (to 7.5 kW cooling): 40-60%

electric storage water hearers: close to 100%

LPG storage water heaters: close to 100%.

The lowest coverage rateis for air conditioners. However, the air conditioner test
conditions used in Audrdia are identicd to the ISO test conditions used through the world,
S0 test information should be readily available even for models not registered for sdein
Audrdiaa present.
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The Augtrdian standard energy and performance tests are a so reasonabl e reflections of the
operating conditionsinthe PICs. For refrigerators and freezersin particular, they are far
more stringent than the European tests (dthough the ISO dlows for a“tropicd” test
condition, such tests are not routingly carried out for refrigerators designed for the European
market).

It has been found in actua operation in Sydney, refrigerators consume about 90% of the
energy indicated on their energy label (GWA et d 19933). Given the higher year-round
average temperatures in most PICs, actud energy consumption is likely to be smilar to, or
dightly exceed, the label vaue.

With air conditioners, it is necessary to consider not only energy efficiency but also
dehumidifying capability, especidly in the humid climates of the PICs. At the SO test
conditions, atypica air conditioner produces about 80% of its cooling effect as sensible (ie
through lower ar temperature) and about 20% as latent (ie through lower humidity).
However, there is considerable variation in thisratio. Air conditioner buyersin PICs might
wish to seek out moddswith ahigh latent cooling ratio, and avoid models with low latent
cooling ratio.

Asit happens, this information is measured and recorded during the energy test, and is used
to caculate the energy efficiency reported on the labd. However, dehumidification itsdlf is
not reported on the energy labe (some manufacturers report it in their brochures, sometimes
in terms of “litres of water removed per hour”). Therefore the PICs may wish to investigate
how to collect and convey this information within the structure of alabelling program.

Labelling Options

The labelling options may be somewhat wider than the technica options. In theory, it may
be possible for PICsto accept energy test results based on the Australian standards, but
require that the information be conveyed in aform different from the Audtrdian energy labd.
If this were the case, suppliers would have to ether identify the units to be shipped to PICs
and put on the correct labd in the factory (which ANZ manufacturers are able to do for
products sold in bulk to the trading houses, but not the products reaching the PICs through
wholesders) or arrange for the correct labd to be affixed further along the digtribution chain,
by the wholesder or even the retaler.

The option of having labds added by retailers was consdered before the Audtrdian labelling
program was launched, but rejected by the industry itself because of the high risk of leaving
labdls off or putting the wrong labels on. Wholesders of gppliances imported to Audtrdia
from other countries fix the labels on in the warehouse, or sometimes arrange for labelsto be
fixed in the home country before shipping to Austrdia
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If the Austrdian energy tests are accepted as the technica basisfor labelling in the PICs, the
most cost- effective and reliable option would be to accept the Audtradian energy labe as
well. However, thiswould not necessarily rule out other means of conveying additional
information in the PICs, either on supplementary labels or in separate guides. For example:

the Audrdian energy labd for air conditioners gives an annua eectricity consumption
based on 500 hours of coaling at full load. Thisis probably a gross underestimate for
PICs - based on survey information in PNG, commercid use (which accounts for the
vast mgjority of air conditioner energy in the PICs) can run to 2000 or even 2500 hours
per year, and even dlowing for the fact that some of the operation is at part load
conditions, full-load equivaent operation could be well over 1,000 hours per year. This
meagnifies the importance of choosing amore energy-efficient air conditioner. It would be
possible to publish aguide to labelled air conditioners, with annua consumption based on
more hours of operation, together with an estimated cost based on locd dectricity tariffs;

the dehumidification performance of air conditioners could be indicated on a
supplementary labdl, or (perhaps a safer option) be incorporated in the separate guide
(see above);

there could be an optiond, additiond label to identify “most energy efficient” products.
For example, the Victorian government has a*“galaxy award” sticker which al products
which score 5 or 6 stars on the 6-star energy labd scde are entitled to carry, if their
suppliers choose to put them on (those products are still required by law to carry the
normal energy label). The“gdaxy avard” sticker becomes a quick way of identifying
the mogt efficient products. However, the label scade for some products means that even
the most efficient on the market does not rate more than 4 or even 3 stars (eg clothes
dryers, top-loading washing machines and amdl refrigerators). A labd to indicate the
mogt efficient locally available modds in these categories would be useful to PIC
customers, but it would have to be added in the country of sde, and may be misused by
unscrupulous retailers.

All in dl, the mogt relidble route for actud product labdlling isto have the Audraian label on
its own, and convey any additiond information via other means such as guides. In order to
avoid confusion, some PICs may wish to require that any labels referring to energy
consumption or energy efficiency which are not in the specified or gpproved format must be
removed. Thiswould avoid the confusing Situation where a product might have severa
different energy labelsonit, or the supplier’ sown sicker daming “thisis the most energy
efficient refrigerator you can buy”. The Audradian energy labdling regulations prohibit the
use of non-authorised energy labels, and dso specify the actud location of the labdl on the
product, o it is displayed prominently.
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3.2 Regulatory Instruments

3.2.1 Need for Regulation

Another basic issue for the PICs iswhether to have a“ mandatory” program, whereby all
products have to be labelled or conform to specified MEPS levels by law, or whether to
have a“voluntary” program.

Labelling

It must be said that the only instances of successful implementation of energy labelling in the
Pecific region have been mandatory. Labelling is mandatory inthe USA. In Audrdia, the
Commonwedth and State governments tried to negotiate voluntary energy labelling with the
gopliance industry for nearly 3 years, but in the end the program was only implemented once
the NSW and Victorian governments decided to make it mandatory. In New Zedand,
where gopliance |abdling is not mandatory, the level of labdling is very low.

There is an intermediate option between voluntary and mandatory. If thereisastrong
industry association, it can agree with government to enforce labelling among its members,
without the necessity for actud regulation. For thisto work the association must have near-
complete coverage of the gppliance suppliersin its area, and have the means to enforce
compliance among its members. The best exampleisthe Audtrdian Gas Association
(AGA), which covers dl gas utilities and gas gppliance manufacturers and importersin
Augrdia The AGA has managed its own energy labelling program since the mid 1980s,
but did not achieve universal compliance until the mid 1990s, when it wrote the labelling
requirements into the gas product codes. Since the utilitieswill not connect products that do
not comply with the codes, this ensure compliance.

There are no gppliance industry associaions in the PICs which have anywhere near thisleve
of coverage or influence. On the other hand, the trading houses are extremdy influentid. It
may be open to PIC governments who want a“voluntary” labelling program to negotiate it
with key eements of the gppliance industry: manufecturers, wholesders and retalers. If
Morris Hedstrom, Burns Philp, Brian Bdll and other mgjor trading houses were to agree to
labd dl gppliancesin the target groups (say refrigerators, freezers and air conditioners) using
the Audraian energy labd, then the rate of labdling might be high, & least for awhile.

However, it would be necessary for the trading houses to make detailed arrangements with
their suppliers, and to monitor compliance. In effect, the adminigrative responsbilities and
costs would be borne by the trading houses, not the PIC governments. This may suit the
governments but not the trading houses, who may well argue that adminigration of the
program is properly the business of government.
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Another weskness of voluntary arrangementsis the likelihood that some suppliers and/or
retallerswill decline to volunteer. Indl probakility, it will be the less efficient products that
will go unlabelled, and the less scrupulous suppliers thet refuse to participate or who misuse
thelabd. If s0, consumerswould be deprived of information and protection when they most
need it. Furthermore, the responsible suppliers may wonder why they should bear the costs
of labelling when others do not, and might in time aso withdraw. Audtrdian experience has
shown that indugtry itsdf generdly prefers a program which places equd responsibility on all
parties. If this cannot be done through a strong industry association, then the only option is
government regulation.

MEPS

The arguments for amandatory gpproach are even stronger for MEPS than for [abdlling. A
mandatory energy labelling program obliges product suppliersto have an energy test done
and to present the results on the labels, but it does not oblige them to remove products that
are not efficient. The supplier can take the risk that customers will not take much natice of
the labd, or that inefficient modds will continue to sl in certain markets because they have
specid features which customers value, because competing products are equaly inefficient,
or amply because they are cheaper.

MEPS goes further, in that poor energy performers must be withdrawn from the market and
cannot be sold a dl. It is highly improbable that any supplier will do this voluntarily.

3.2.2 Options

The mogt gppropriate regulatory vehicle for mandatory labeling and/or MEPS will vary from
country to country. The following observations are made specificaly in relation to PNG, Fiji
and Tonga. Therange of optionsin other PICs may be different

Consumer Regulation

Some PICs have consumer protection legidation which empowers them to make regulations
or sandards relating to product safety, the information to be supplied on or with products,
product quaity and performance. Fiji, for example, hasthe Trade Standards and Quality
Control Decree 1992.

Mandatory energy labelling could be introduced through a regulation requiring aremovable
energy label to be displayed on dl (new) products of specified types offered or displayed
for sde. Theregulation would also need to specify:

the form, size and colour of the labdl, itslocation and method of fixing

the information to be on the label (eg modd number, capacity, KWh/yr)
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the technical tests on which the information on the label is to be based (eg the number of
the rdlevant Augtrdian Standards)

the need for the |abd to be registered with a designated authority, and what informeation is
required when applying for registration (eg copy of laboratory test results)

whether labels registered in other countries are deemed to be registered, and if so what
proof of regigtration is required

procedures to be followed in the event that the information on the labd is suspected to be
inaccurate or mideading.

Consumer legidation could aso be used to enforce MEPS. Since energy efficiency is
clearly an aspect of product quality, it should be possible to make regulations specifying
minimum acceptable levels of energy efficiency for dl (new) products of specified types
offered or displayed for sde. Theseleves could refer to published Standards (eg “water
heeters to have a sanding heat 1oss no higher than required under Austraian Standard
1056") or set out as mathematical formulae in the regulation itsdf.

Electrical Safety and Approvals Regulation

Another possble avenue for enforcing labelling or MEPS is dectrica safety and approvas
legidation. The PNG Electricity Commission Act, for example, enables the Commission to
“make laws, not incongstent with this Act, for carrying into effect the purpose of this Act,
and in particular-...

()] for regulating the lamps, meter gppliances and dectricity-consuming devicesthet a
consumer may connect to an eectricity supply”...

(o) generdly for fixing and regulating sandards of safety in the congtruction, operation,
maintenance and use of ...electrica apparatus and appliances’.

While clause (1) gppears to be wide enough to cover MEPS, and perhaps even a
requirement for labdling, clause (0) limits the focus to matters of safety rather than energy
efficiency or other standards of performance. Similarly, the current by-laws under the Act
enable the Commission to prescribe articles, register them and control their sde, but dso
contains reference to “minimum safety standards’ and defines “labelled” as “marked with a
securely affixed label or sticker of a permanent nature. Electrical safety, after dl, wasthe
primary motivation for framing legidation of thistype, and some amendments or new by-
laws may be necessary to extend the scope to cover energy efficiency. Thisisthe way
energy labdling was firgt introduced in NSW.
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Product Standards

Whether consumer or dectricd legidation is used asthe vehicle for labdling and MEPS, a
large amount of detailed and highly technica information needs to be incorporated. It is
possible to spell out how to conduct an energy test or include adiagram of the labd inthe
regulaions - aswas donein the early stages of labelling in Audtrdia- but it is much more
efficient to reference an external standard.

The advantages of reference to published (eg an Austraian or New Zedand) standards are;

completeness. the selected standards should contain al the necessary information (eg via
reference to other tandards on measurement, instrumentation etc), whereas the
regulations may well miss out some crucid point;

consggtency: even where different jurisdictions intend to frame identica regulations,
inconsistencies inevitably creep in because of differencesin the legidation. Thishas
happened between the Audtraian states. If dl jurisdictions reference the same set of
standards, then the technica basis of labdling or MEPS will bethe samein dl,

ease of amendment: if the tests need to be updated, this can be done through issue of a
new edition of the standard, rather than through extensive revison of regulations.
amendment: even if the regulaion cdl up a specific edition by year, rather than the series,
itisrelatively smple to change the edition year in the regulation.

The disadvantage of calling up astandard islack of direct contral. It ispossble that the
standards bodies might make a change which does not suit the requirements of PIC
governments. In that event, however, governments could retain the reference to the
previous edition, or de-couple the labdlling regulations from the standard atogether and
include whatever details they want in the regulations.

After some years of separate, not dways consstent State- speific regulations, the Audtrdian
States are now asmplifying their regulations and referring to a new set of gandardsto be
published by Standards Audtrdiafor this purpose. These will contain the details of the
energy tests, labelling requirements and MEPS levesfor the rdlevant products. Although
industry and other interests will dso be represented on the Standards committees,
Governments will retain veto control.

If PIC governments decide to adopt the Australian program, they may wish to cal up the
relevant Sandards in their own regulations (perhaps after designating them as nationa
standards for their own countries). If so, they might aso seek representation onthe rdevant
Standards committee - perhaps viathe FSED - so that their needs can be taken into
account in future revisons.

Appliance Energy Labelling & MEPS for Pacific Island Nations: Baseline Study 65



3.3 Registration, Check Testing and Compliance

3.3.1 Energy Consumption Testing

There are two distinct approaches to the initid energy testing of products for gpprova under
labdlling or MEPS: asking for samples to be submitted for testing by the responsible
authority, or accepting test results submitted by the applicant.

In the US MEPS program for air conditioners, manufacturers or importers submit samples
of dl modelsto a centra laboratory contracted by the Department of Energy (Underwriters
Laboratory). The agpplicant pays the test fees. The Audtrdian labelling program works on
the other modd: applicants can submit test results from their own laboratory or any other
laboratory of their choosing.

The main control on the accuracy of the resultsis arandom check testing program. The
Commonwed th and State governments spend about $ 250,000 per year on purchasing
gppliances in showrooms and paying for energy tests in independent laboratories. If the
results exceed the labelled consumption by more than the variability range permitted under
the regulations, the supplier is contacted and further tests are carried out. If the variation is
dtill too greet, the labd is cancdled and a new application must be made. Under extreme
circumstances, the mis-labelled product must be withdrawn from sde.

Given that there are no laboratories cagpable of testing gppliancesin the PICs, the only
practica option for PIC governmentsisto follow the Austrdian system, and dlow gpplicants
to submit test results. A further refinement might be to accept only tests carried out in
approved laboratories. There are international accreditation agencies which could provide a
ligt of suitable laboratories.

The PICs may also wish to set up arandom check testing program. If o, it should
concentrate on products not registered for labdling in Audtrdia. The products sdlected for
random testing would have to be sent to gpproved independent laboratories in the region.
The closest are likely to bein New Zedand or Augtrdia. The costs would need to be met, in
the firat place, by governments (or perhaps eectricity utilities, if they are made responsible
for labelling). They could then be recovered from utility customers (viathe tariff) or through
the product registration fees.

Alternaively, the Austrdian government could be gpproached to undertake some tests for
PICswithin its own labdling program, perhaps as part of regiond aid and assistance.
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3.3.2 Registration

Each PIC which decides to implement alabelling or MEPS program will need to establish,
or have accessto, aregister containing energy and other key datafor all models covered by
the program. The options for thisinclude:

each larger PIC could establish its own national product energy register; in some cases
(eg PNG) the exigting dectrical safety registration process could serve as a base;

smaller PICs could contract product registration to the larger PICs (athough they may
sometimes need to initiate the regidtration process, for smaler importers who only
operate in that country);

if severd PICs decide to implement the program, they could set up a collective reggter in
one PIC, or at aregional centre (eg the FSED);

PICsindividudly, or collectively, could gpproach one of the registration authoritiesin
Audrdia(say the NSW Department of Energy or the Victorian Office of the Chief
Electrica Inspector) to carry out the registration on a contract basis. Thiswould be
efficient in that most of the models sold in the PICs are areedy registered in Audrdia;

PICsindividualy, or collectively, could approach a private organisation or a sandards
accreditation body (eg Quality Assurance Augtrdia) to carry out the regigtration on a
contract bass.

The optimum arrangement would depend on how many, and which PICswished to
proceed. A sngle register would mean that expertise in processing gpplications, ansvering
inquiries and maintaining the database could be quickly and cogt-effectively developed. A
sangle centra point of regidration, whether in aPIC or esewherein the region, would aso
be more convenient for the larger product suppliers, who operate throughout the region, but
less o for the smdler ones. However, with the right communications technology dl PIC
government agencies and all other interested parties should be able to access the register
without difficulty.

There will be opportunities to improve and streamline the PIC registration process

compared to Austraia: for example, photographs of products should be submitted with
goplications and filed, to asa4 later field identification.
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3.3.3 Compliance

| nspection

Nomina compliance with MEPS can be assessed at the time of product registration, and
actuad compliance can be determined though later check testing. The options for check
testing have dready been discussed. Some aspects of compliance, especidly for [abdlling,
will have to be monitored in thefidd:

are there products which should be labdlled but are not? Thisis easy enough to tell,
amply by visting showrooms,

isthe label ddiberately hidden, or are there other non-complying energy labels as well?
Again, this can be ascertained easily enough;

does the product carry the correct label for the product? A fied officer will require some
experience and familiarity to make ajudgement. Alternatively a photograph can be taken
of the label and the product, and sent to the regidration authority;

if aproduct is of atype covered by MEPS but not |abelling, the field officer will need to
edtablish that it has been registered as complying with MEPS. 1t will be necessary to
check the modd number information on its compliance plate, and perhaps take a
photograph to send to the registration officer.

Some PICs (eg Fiji) dready have inspectors attached to their Fair Trading or Consumer
agencies. These could perform some of the above functions &t little additiona cost. They
could also assist the program by explaining it to retailers, and keeping point-of sde leaflet
digpensers socked. The State of Victoria hasthe equivadent of 1.5 full time “retail liaison”
officers attached to the energy labelling program for this purpose.

Alternatively, consumer groups, community groups and even schools could be asked to
assg with informa monitoring, and advise the regidration agency if they suspect non
compliance. This has occurred in Audtrdia Competing suppliers dso check each other’s
products, and are usudly keen to inform the regidtration authorities if they suspect non
compliance.

Prosecution and Penalties

Experience with labdlling in Audtrdia shows that if there is non-compliance, it will be
detected or reported one way or other. The onus will then be on the authority respongble
for the program to take action. If no action istaken, al supplierswill quickly become aware
of it. Thiswill serioudy undermine the program and could leed to its collgpse.
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It isimportant for PICs who implement labelling or MEPS to have some effective means of
enforcing compliance, to have the determination to use those means and to communicate this
intention to al interested parties. The following might be consdered for inclusonin
regulaions

theright of the respongible authority to order unlabdled or mis-labelled products to be
withdrawn from sde

the right of the responsible authority to order products known or suspected not to
comply with MEPS to be withdrawn from sae;

fines for offenders who do not comply with orders.

In addition, there may be effective non-legd ways of encouraging compliance, such asthe
publication of the pictures and descriptions of non-complying products, and the exclusion of
suppliers of non-complying products from government tenders.

Another important aspect of the compliance regime is where respongbility lies. In Audrdia,
it isthe retailerswho are legdly obliged to have the correct labels on products they display
for sade, even though it is the manufacturers who test the products and put the labels on.
This decision was taken in order to streamline the compliance process and alow the rapid
withdrawd of non-complying models. Itisrdaively Smpleto issue an order to aretailer not
to display or sdll a gpecific model, but more difficult to order a manufacturer or wholesaer
not to ship it to the next part of the digtribution chain. The end of the chain - the point of
transfer to the customer - isthe most clearly identifigble point.
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3.4 Consultation, Promotion and Extension

3.4.1 Governments and Business

Those involved in the supply and distribution of gppliancesin the PICs should be consulted
before governments take find decisions about labelling or MEPS. Once adecision is taken,
they will need to be informed about the details of the program.

Product Suppliers

The mgor manufacturers of products sold in the PICs, such as Fisher & Paykel, Email,
Carrier and Dakin will dl be familiar with the operation of labelling and MEPSin Audrdia
They can be contacted viatheir regiona head offices. They will mainly be concerned that the
PIC programs are compatible with the Austrdian, so their costs of compliance will be
moderate.

The many smdler importers, and those manufacturers in countries such as Maaysiaor
Koreawith no experience of energy labelling, may require more effort to contact. It will be
especidly important to engage them in consultations early in the process, sncethisis where
difficuties may well arise.

Retailers

Thelarge regiond trading house should be involved early in the process. Experiencein
Audrdiashows that retailers form a crucid link in the communication chain. Early inthe
program, customers often rely on sales assgtants to explain the label to them. Some of
those we spoke to are dready well informed about labdling, but many are not. Thetrading
houses are likely to have good internd training and communications sysems for their Seff,
S0 if the senior management supports the program this will diffuse through the organisation.
PIC governments can assst by providing leeflets and training kits designed especidly for
retailers.

Smadler gppliance retailers and air conditioning contractors will aso need to be contacted,
but they will probably not be able to attend meetings. Noticesin the press, |etters explaining
what isintended, and perhaps visits from energy agency or utility personnd, may be
necessary.
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Others

In the larger PICs there may be severd departments or agenciesinterested in the program -
the energy departments, consumer and fair trading departments, the dectricity utilities, and
possibly trade and customs.

Consumer groups (whether statutory bodies such as the Consumer Council of Fiji, or non
government organisations) are potentially strong supporters of the program, and should be
consulted and informed at an early stage.

3.4.2 Appliance Buyersand General Public

In the case of MEPS the public information requirements are relatively smple. The public
would need to be prepared beforehand if asgnificant reduction in the range of models on
the market were expected, but the effectiveness of MEPS would depend largely on the
effectiveness of the adminigrative structure and the cooperation of suppliers. Labdling relies
on these factors plus ahigh leve of public awareness, information and motivation.

Idedlly, consumers should understand the label in sufficient detail to be able to work out the
purchase price plus running costs of two dternatives, and compare them (asin the example
in the FSED booklet Energy Efficiency for the Domestic Householder in the Pacific).
However, the program should be effective even if people only absorb the message: “the
more stars on the label, the more energy efficient”. In Audtrdia, thisis how the label tends
to be used, not for detailed lifetime cost calculations. However, people need to have some
idea of what lifetime cost meansin order consder anything other than purchase price when
they but an gppliance.

Launching the Program

It will be necessary to inform the public about what the energy labd is, how to use it to
compare products, and how it can save people money. One of the most important
messages to get across isthat the energy cost of owning an gpplianceis as gredt, or greater
than the purchase cost. (The theme could be “you il keep paying after the hire purchase
finishes”).

The best media and messagesto use will be different in each PIC.  When labelling was
launched in Audtrdia, there was alarge advertisng campaign using televison, radio,
newspapers, magazines, outdoor billboards and point-of-sde posters and legfletsin
gppliance showrooms. The dectricity utilities o digributed information with their bills, and
the labelling agencies sent out press kits which prompted more publicity.

Appliance Energy Labelling & MEPS for Pacific Island Nations: Baseline Study 71



On-going Publicity and I nformation

Some information will need to be continued &fter the initid launch. Whiletheinitid publicity
campaign should be generd, the on-going information should be targeted at people who are
actudly consdering buying appliances. The labd itsdlf isagood reminder to take energy
into account when choosing a product, especidly if it gopears on every sngle modd in the
showroom. Legflets which explain how to use the label, and listings of al products labelled,
should be made avallable at the point of sde.

Another cogt-€effective form of on-going publicity would for retallers to include the energy
rating of labelled gppliancesin press advertisements and in their brochures. This has not
been done with any consstency in Audtrdia. The governmentsof PICs ~ which
implement labelling could consider negotiating an agreement with retailersto this effect, or
perhaps consder including it as arequirement in regulations.

Market research

It would be useful to carry out some surveys of recent and intending appliance buyersin the
larger PICs before energy labdling commences. Thiswill have two purposes.

to see what proportion are aware of and understand the energy label, and how much
emphasis they place on running costs: asking the same questions a regular intervas (say
annudly) will give an indication of the effectiveness of labdling;

to get some idea of what isimportant to appliance buyers, so that the most effective
messages can be usad in the initid publicity campaign.

3.4.3 Possible Extension and Reinfor cement

Financial I ncentives

It is possble that the most energy-efficient products might cost a little more than others,
athough we do not have enough data to draw a definite conclusion. It ismore likely thet the
very least efficient products will be chegpest, snce such products tend to be of lower qudity
in al aspects of performance, including energy efficiency.

Finandal incentives could make it easier for customers to meet any extra costsinvolved in

buying more efficient gppliances. One possibility may be for dectricity utility to offer acash
rebate for the purchase of specified, energy efficient products. The customer can then repay
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the rebate through their eectricity bills, but the bills would be lower than otherwise because
the product is more efficient.

In effect, the utility makes aloan to the customer which is repaid from the energy savings.
This could overcome the reluctance (or inability) of some customersto pay more for an
efficient product.

Let ustake the refrigerator example in the FSED booklet Energy Efficiency for the
Domestic Householder in the Pacific. Refrigerator Modd “A” uses 810 kWh per year,
costing $ 129.60 per year at anotiond tariff of 16 c/kWh. Modd “B” uses 1370 kWh per
year, costing $ 219.20. The differencein running cost is about $ 90 per year. Let us say
that Moddl A costs $1000, and Model B costs $ 900. The customer could get avoucher
for $ 100 toward the purchase of Modd A from the energy utility, and repay the utility $
130 over 2 years (to dlow for interest and administration). This would mean a payment of $
1.25 aweek. However, the customer would be saving $ 1.73 in éectricity each week
(compared with Mode B), so they will sill be $ 50 better off after 2 years. After that, they
keep the benefit of dl the savings.

Given the samdler refrigerators preferred by most customersin the PICs, the differencein
annua running cost between aternative modelsis likely to be no more than about 100 kwh
($ 16 per annum at the notiond tariff). However, the cost differences are d<o likely to be
gmdler.

While such an arrangement could work with other loan providers, the utility would be idedl
because:

it isin astrong postion to credibly advertise and promote a program based on energy
efficiency

it tands to gain considerable long term benefits through the dower, more predictable
load growth brought about by more energy efficient end use devices,

it has regular transactions with the cusomer through the bill anyway, so the margind
adminigration cogs are low. It is noted that the nature of the transaction will be changed
by the introduction of prepayment meters, such asisoccurring in PNG. It needsto be
investigated whether the system is cgpable of “ repayments’ - eg by subtracting the
repayment from the amount tendered at the payment point.

A smpler incentive scheme would be for the utility to make the incentive payment for the
purchase of the more efficient appliance, without repayment. This occursin some US utility
areas, where the margina cost of supply exceeds the tariff that can be charged (at least to
some customers), So the utility is better off by ensuring that those customers have the most
efficient appliances.
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With any incentive scheme, it is necessary to take care that the value of the incentive is not
captured by the appliance suppliers and retailers, who increase the price of the products
atracting the incentive. 1t would be necessary to monitor the prices of the products before
the program, and gain agreement from the retailers not to raise the price (or perhaps even
add a discount of their own) in return for greater sales.

Government Purchase

Large buyers of appliances could use their purchase power to influence the market towards
energy efficiency. Oncethereisalabeling program to indicate the energy efficiency of
every modd, it becomes possible for large buyers of gppliances, both government and
private, to take this information into account when issuing tenders. Further, the government
could set minimum energy performance standards for the refrigerators or ar conditioners it
buys for its own offices and housing. These coud be set higher than any generd MEPS
leve.

I ntermediary Training Programs

For ar conditioners, it is common for the contractor to advise the buyer on sdlection and
ingalation. There should be specid training programs for air conditioner contractors on
how to interpret and explain the energy labels.

The design energy efficiency of anew agppliance is not the only thing that determinesiits
operating efficiency and energy consumption. Maintenance is aso important. A poorly
maintained refrigerator or air conditioner will use far more energy than a properly maintained
one. (For an equd leve of maintenance, the one that started off more efficient will most
likely remain more efficient).

SRCI proposed a“commercid refrigeration maintenance program” and an “air conditioner
equipment maintenance program” among their recommended DSM programs.  Since the
people who maintain this equipment will from time to time sdect or advise on new
equipment (often multiple purchases of domestic style products) it would be efficient to
introduce and explain labdling in the training materids and sessons.
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3.5 Scope for Common Action
3.5.1 Between Pacific Island Countries

I mplementation Options

It would be impractica for any of the PICswe vidted (or those for which we obtained
detailed market information from the FSED) to implement MEPS or |abelling regimes which
differ in thelr core dements from the Audtrdian regime. For reasons of cost and
adminidrative efficiency, the core dements - the energy tests, MEPS levels and the energy
label design - need to be the same as for the Audtrdian program. It is possible that the
gppliance markets in some of the smdler countries, from which we have not yet received
information, are sufficiently different to make other 1abelling options possible in those
countries, but thiswould gill not dter the stuation in PNG, Fiji and Tonga, the Cook I1dands
or Kiribati.

If the Australian program were adopted as the “ core’ for a Pacific program, each PIC
would Hill have the fallowing options:

1. not to participate at dl;

2. adopt labdling for some or dl of the products for which core dements have been
developed in Audrdia, and where according to our analyss sgnificant energy savings
can be made in most PICs: ierefrigerators, freezers, air conditioners;

3. adopt labdling for some or dl of the products for which core dements have been
developed in Audrdia, and where lower energy savings can be madein most PICs ie
clothes washers (lower saving potentia because of cold wash), clothes dryers,
dishwashers, dectric water heaters and LPG water heaters (lower saving potentia
because of low ownership);

4. adopt the Australian MEPS levels for some or dl of the products for which MEPSisto
be introduced in Audrdia refrigerators, freezers and eectric water hegters,

5. adopt MEPS for products where MEPS have been consdered in Audtrdlia, but no
decision has been made to proceed (especidly air conditioners). The balance of costs
and benefits may well be different in PICs.

Apart from option 1, none of the others are mutualy exclusive.
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Also, the PICs should monitor the Stuation for products where labdlling and MEPS are il
being consdered in Audtrdiaand/or New Zedand. These are (for Audtraia): electric
motors, fluorescent lamp ballasts, larger air conditioners (above 7.5 kW cooling) and office
equipment, and for New Zealand, electric motors, fluorescent lamp balasts and fluorescent
tubes. It would be premature for the PICs to take decisons regarding these gppliances until
the Stuation in Audtrdiaand New Zedand is darified.

Joint Administrative Structure

Thaose PICs which decide to participate could share some of the costs of acommon
adminigtrative structure. Participating PICs could establish a central database for dataon
every gppliance registered for MEPS or labelling in any of the participating PICs, and share
the costs according to share of gppliance sales or some other formula. 1t would be up to
participating PICs whether they wish direct al supplier gpplications to the same centrd
point, or retain an independent regidtration capability in their own country. A single point of
registration would have the advantages of efficiency and expertise.

It is possible that some countries labelling regulations might require thet there be an officid
nationd register available for public ingpection within the country. If so, thiscould bea
regularly updated copy of the central database.

Other areas where codts could be shared are:

check testing of models sold in severa countries: check testing of models sold in one
country only may have to be the respongbility of that country:

the production of labels and guides: if the range of models sold in participating PICs is
reasonably smilar, then the same guide could beusad indl. Evenif nat, it might till be
cost-effective for the centra registration agency to produce separate guides for each
country;

liaison with the mgjor gppliance manufacturers and with the trading houses, most of
whom operate regiondly.

occasiond program evauations.

When energy labdlling began in Audradiain 1985, there was no coordination framework
other than informa consultations between the two origina labelling States, New South
Waesand Victoria. The 1991 review of the program found that alack of a coordinating
structure had become amgor difficulty, and shortly after that, two separate bodies were
established:
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the Nationd Appliance Energy Efficiency Coordinating Committee (NAEECC),
congding of officals from al States and Territories, New Zedland and the
Commonwedth. This coordinates the regulatory and adminigtrative bads of the labelling
and MEPS programs, including check testing; and

the Nationd Appliance Energy Efficiency Advisory Pand (NAEEAP), conssting of
representatives of gppliance manufacturers, importers, retallers, sandards bodies, the
utilities and consumer groups, as well as some NAEECC officids. This congdersthe
wider issues of maintaining and extending the program, and provides ameans for
conveying the views of other interested parties to the governments.

Depending on the number of PICswhich choose to participate, there may be need for a
coordinating bodies aong the lines of NAEECC and NAEEAP, perhaps attached to the
FSED.

There are some loca functions which each participating PIC will need to do for itself. These
include:

field monitoring of loca compliance with MEPS and/or lablling requirements: some
PICswill dready have fair trading ingpectors who can take on this function, while others
will need to rdy on informa monitoring or make other arrangements;

generd publicity support for the program: some PICs have higher levds of appliance
penetration and use, and may wish to spend more on promoting labelling than others.
Also, the mogt effective media and messages will differ in each PIC;

liason with locd retailers and product suppliers.

3.5.2 With Australia and New Zealand

If PICs adopt alabelling and MEPS program based on the Audtralian system, there would
be considerable scope for coordination and joint working arrangements. Because of high
levd of overlgp in the modds regigtered, it may well be cost-effective for the PIC gppliance
database to be maintained by one of the Australian State registration bodies, a standards
body or other private organisation. The cost of this could be met by the participating PICs
on acommercid basis, or the Austrdian government could be approached for support asan
aid project.
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The PICswould dso benefit from involvement in:

the Audtrdian and New Zedand standards bodies: while full participation for the many
appliances covered may be expensve, PIC standards bodies with ANZ links (eg the
PNG Nationa Indtitute of Standards & Industriad Technology), or the FSED, could
monitor developments and dert PICsto relevant issues,

the Nationd Appliance Energy Efficiency Coordinating Committee (NAEECC): New
Zedand isamember despite the fact that it does not have mandatory labelling, and if the
PICs adopt the Austradian program, they should aso consder gpplying for membership.
NAEECC manages ajoint check testing program.
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4 Program Costs and Benefits

The costs and benefits of MEPS and labelling for PNG, Fiji, Tongaand for dl PICsasa
group have been estimated using the computer modelling detailed in Appendix 6.

4.1 Labelling, MEPS or Both?

4.1.1 Criteria

The core technica dementsfor energy labelling and MEPS areidentica. Each model needs
to undergo the prescribed energy test, and the results need to beregistered.  The energy
consumption might then be made public (viaan energy labd, guides etc), checked to ensure
that it meetsthe MEPS levels, or both.

In Section 2.3, we identified those gppliances for which efforts to increase energy efficiency
in the PICs vialabdling and/or MEPS would be justified on energy grounds, and which met
certain other market-related and adminigtrative criteria. We now review which approach
might be preferable: MEPS only, or both labelling and MEPS.
Labelling should be considered for products where:
an Audrdian energy labd dready exigts,
thereis adready some use of the label inthe PICs
the products are purchased largdly by the end users responsible for paying the eectricity
bills, so that there is a direct benefit to them from using the label to purchase more
efficient gppliances,

there is areasonably wide range in the energy efficiency of products on the market in the
PICs labdling haslessimpect if al modeds appear to be of amilar efficiency;

the great mgjority of the market is supplied by new rather than second hand imports.
MEPS should be considered for products where:

MEPS levels exigt, or will be introduced in Audtradliaor New Zedand. If so, then (a) the

same levels can be adopted without carrying out time-consuming anadyses of preferred

levelsin the PICs, and (b) defensive adoption of the same levels a the same time will
guard againg the diverdon of sub-MEPS stock to the PICs,
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the products are purchased not by the end users but by intermediaries such as builders
who are interested only in first cost rather than operating cost and lifetime cost. Such
users are not responsive to labelling;

product test results can be compared with the MEPS levels with a high degree of
confidence. If not, MEPS compliance is more difficult to determine, and can lead to
higher adminigrative and check testing costs, and possibly to legd challenge.

In practice, the last of the above conditions can be more easly met if there are discrete
levels of efficiency on the market, rather than a continuous range. For example, virtudly al
ballasts for 50 mm (36W or 40W) fluorescent lamps fdl into three classes. the most
common “code’” balast which consumes about 9w, the “low-10ss’ type which uses about
5.5W, and the “super low loss’ which uses around 3W. Setting a nominal MEPS leve of
6w would diminate the “code’ balast from the market. Since these models are easy
enough to identify from markings and numbers, checking compliance would be relatively
smple (Energetics and GWA 1994a).

Refrigerator and air conditioner models, on the other hand, can fal anywhere dong a
continuous efficiency spectrum from the mogt to the leest efficient. If aMEPS cutoff leve is
set somewhere dong thisrange, then careful atention will need to be paid to those near the
MEPS level. Those that appear to be just above it may in fact not pass when check tested,
and vice versa. The greater the natural variability of the energy test, the more scope thereis
for uncertainty and disoute.

This was one of the mgor reasons why the 1993 study of MEPS for Audtrdiadid not
recommend MEPS for air conditioners for the time being. However, it dso recommended
that “...the Situation should be reviewed after the energy test isrevised” (GWA et d 193a).

Some of these compliance difficulties will be present in the PICs, and perhaps more so
during the early phases of any program. On the other hand, the benefits of increasing air
conditioner energy efficiency are sgnificantly greater in the PICs, because of far higher
annua use and higher energy costs. Therefore air conditioner MEPS should not be ruled
out, dthough an intermediate data gathering stage would be advisable before full MEPS
and/or labdlling were implemented.

4.1.2 Considerationsfor Each Product

Refrigerators

Household refrigerators meet most of the criteriafor both energy labelling and MEPS.
Many purchasers could be motivated to use the labd, but some important groups are not
likely to, so thereisacasefor MEPS. There are dso reasonsfor “defensve” MEPS: the
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planned adoption of MEPS in Ausgtraia (in September 1999) and the occasiond shipments
of low qudlity, and in al probably low-efficiency product from outside the region.

Table 17 summarises the two door refrigerator-freezer modeds available in the best sdling
sgzerange (210 to 350 litres). All modelsin this range seen on our viststo PNG, Fiji or
Tongaarelisted. Not al modelslisted are seen in every country at dl times, and it is
possible that other brands and models gppear from time to time, but the table represents the
widest range of choice usudly available to PIC buyersin this Size range.

Table17 ModdsAvailable Class4 Rdrigarators 210to 330litres

Manufacturer  [Brands Fresh | Freezer |Total Itrs| Labelled | Dial (a) Star
food Itrs Itrs kWh/yr | rating rating
Gorenje Pacific  |GP, Frigidaire 191 16 217 493 3.46 3
Emall Malleys 165 51 216 650 2.84 2
Emall Westinghouse 166 51 217 720 2.33 2
Fisher & Paykel |Shacklock, F&P, 191 57 248 560 4.01 4
Kelvinator
Gorenje Pacific  |GP, Frigidaire 188 63 256 628 3.77 3
Hoover Hoover 226 60 286 730 350 3
Email Westinghouse 227 79 306 700 4.00 4
Fisher & Paykel |Shacklock, F&P, 227 A 321 710 4.19 4
Kelvinator
Fisher & Paykel [Kelvinator 227 A 321 740 4.00 4
Gorenje Pacific  |GP, Frigidaire 260 63 328 693 421 4

Source: Appendix 3. (a) Energy efficiency rating, asindicated by dial scale behind stars on label

If dl the information on Table 17 as well as purchase price were available to buyers, they
could make an informed choice about energy efficiency. It would be difficult for any single
buyer to assemble thisinformation, even if they went to many showrooms and dl the unitsin
each showroom were labelled. This emphasisesthe vaue of lesflets and guidesliging Al
models.

Buyerslooking at units around 220 litres, for example, would be in a position to compare
the 217 litre Westinghouse, using 720 kWh per year, with the 217 litre Gorenje Pacific,
using 493 KWh per year (noting that the former has amuch larger freezer). The differences
arenot dwaysasgreat. All moddsin the Sze range 286 to 328 litres consume between
693 and 740 kWh per year, and are dl 4 stars (except one 3 star) so labelling may not have
as great an impact on choice. Even so, labelling would enable the informed buyer to ask for
the version of the F& P 321 litre modd which uses 710 kWh rather than the one which uses
740 KWh (probably because it has a different compressor).

Of the modd s listed in Table 17, the only one which would fail to pass the Augrdian MEPS

levelsto comeinto effect in 1999 isthe 217 litre Email.  The maximum alowable annud
energy consumption for each class of refrigerator is based on aformula derived from the
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fresh food volume and the freezer volume. For a Class 4 cabinet of 166 litres fresh food
and 51 litres freezer compartment, the allowable energy consumption is 677 kWh, or 6%
less than the labelled consumption 720 kWh per year.

It is possible that non-complying modes would be removed from the PIC markets by 1999
even if PIC countries did not formally adopt MEPS. On the other hand, it is possible that
old stocks of the units no longer sdegble in Australiawould be shipped to the PICs. There
is clearly a case for defensive adoption of MEPS for refrigerators.

Air Conditioners

Household air conditioners meet mogt of the criteriafor energy labdling. Buyerstypicdly
have a reasonably wide choice of both window/wall and split syssem models around the
cooling capacity they require. Tables 18 and 19 list some of the modds available in the
three PICs, as closeto 3.5 kW cooling as possible. There are other models aswell, but
unlike refrigerators not dl are known in Ausrdia, so it was more difficult to get a complete

liging.

Even with the sdlected modes shown, there is a Sgnificant range in energy efficiency, as
indicated by the did rating. Thisis derived from coefficient of performance (COP) a the
standard cooling test condition. Models with a COP of lessthan 2.1 rate 1 star, and each
COP increment of 0.2 rates a further star up to a maximum of 6 stars for models with a
COP of 2.9 or greater. For the window/wall systems shown, dial rating range from 2.4 to
4.0, and for the split systems, 3.3 to 6.15.

Table18 Hected Modds WindowAVall Air Conditioners, 313to352kW

Manufacturer Cooling Labdled Dial (a) Star 3 x Labd
kW kWhlyr rating Rating kWhlyr
Daikin 3.13 717 240 2 2150
Samsung 3.18 673 3.30 3 2020
Daikin 333 695 345 3 2085
Carrier 352 705 4.00 4 2115

Source: Appendix 3. (a) Energy efficiency rating, asindicated by dial scale behind stars on label

Table19 SHetted Modds Solit Sysem Air Conditioners 349t0352kW

Manufacturer Cooling Labdled Dial (a) Star 3 x Labd
kW kWh/yr rating Rating kWh/yr
Toshiba 349 675 445 4 2025
Daikin 349 683 4.20 4 2050
Daikin 3.50 740 330 3 2220
Carrier 352 600 6.15 6 1800
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Aswith refrigerators, buyers can use the labd either for a quick “efficiency check” or for a
more informed comparison. In many capacity classes, there is awide range of models on
the market in the PICs: we identified some 1 star products (see Appendix 3) and, as Table
19 shows, 6 star products can aso be obtained. A firgt objective of promoting labelling
would be to make customers aware that this range exists, and that they should make a quick
efficiency check to ensure that the model they are considering has arating of, say, 4 sarsor
more,

For the informed purchaser who usesthe labd to systematically take energy efficiency into
account, the full decision processwill be:

1. determine acceptable capacity range (say plus or minus 10% of the target capacity) and
compile short ligt of likely modds based on what is available, the maximum money
available for the purchase, brand reliability, after-sales service etc;

2. identify the most energy efficient models on the short ligt (ie the ones with the most stars
and/or highest did rating);

3. edimate the annud operaing costs by multiplying the annud energy consumption on the
label by the locdl dectricity tariff;

4. edimate the lifetime costs for the short-listed dternatives as the sum of capital cost
(purchase plusingdlation) and annud energy cost;

5. compare lifetime costs and make sdection.

The annud energy cost can be cdculated from the kWh per year on the labd and the local
energy tariff. The annua energy consumption indicated on the Audtrdian labdl is caculated
as the capacity, divided by the COP (not the did rating) multiplied by 500 (the average
annua hours of operation estimated in Audraia). However, the annua hours of usein the
PICsitcanbe3to5asgreat. Thelast columnin tables 17 and 18 give three timesthe
labelled consumption for each model. The difference between the highest and lowest
labdlled consumption values Tables 18 and 19 is 140 kWh per year, which would cost
about $ 22 at atariff of 16c/kWh, or $ 112 over 5 years of operation. Given the higher air
conditioner usein PICsit ismore likely to be about three times this: 420 kwWh per year, or $
340 over 5 years.

This higher the value of projected energy savings, the more likdly it isto influence the
purchasein favour of the more efficient modd. The options to communicate thisare:

require averson of the energy labd which states energy consumption over more
operating hours (say 1500); and/or
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publicise the need to take more operating hoursinto consderation in lesflets and in the
guides which list the energy efficiency of what is on the market.

Only the second option ispracticd. If the Audtraian labelling program is adopted, suppliers
will not wish to use different labels for the PICs. Also, use of a different labd would create
arisk that some air conditioner labels gppearing in PICs would be based on 500 hours of
operation, and some on the higher vaue.

Air conditioners certainly meet one of the criteriafor MEPS - many are purchased not by
the end users but by intermediaries such as builders who are interested only in first cost
rather than operating cost and lifetime cost. Aswe have discussed, no MEPS levels were
adopted for ar conditionersin Australia because of the variability of the energy te<t, but the
greater energy benefits of air conditioner MEPS for the PICs may outweigh this
congderation.

Technicaly, the PICs could adopt labelling and set MEPS levels for air conditioners, based
on the Audrdian energy test. However, the most cost- effective MEPS level cannot be
determined until these is much more information on the actud modds soldinthe PICs. The
most cost- effective means of getting thisinformeation is from the energy Iabelling regigter,
once labdling isin operation. Had the energy labelling database not been available in
Austraia, the 1993 study of MEPS would not have been possible.

Furthermore, so long asthereisno MEPS for air conditionersin Audrdia, the Audrdian
energy testing program will not make air conditioner testing as grest as priority as, say,
refrigerator testing. Thereforeit will be entirely the responsbility of the PICs to identify and
exclude non-complying products. 1t would be advisable to set up ar conditioner labelling
first and get the adminigtrative framework for it operating smoothly before going to MEPS.

Medium Priority Appliances

In Section 2.3, the following appliances were identified as medium priorities for effortsto
increase energy efficiency in the PICs vialabdling and/or MEPS. They consume moderate
amounts of energy and meet certain other market-related and adminigrative criteria

household freezers: these have somewhat lower energy use and sales than the high
priority group, but are relatively ample to include with refrigerators. In fact, the
Augrdian labelling and MEPS programs treet freezers as sSmply another class of
refrigerators, and the same gpproach should be adopted in the PICs.

commercid arr conditioners: labelling and/or MEPS for these products (in the capacity

range 7.5 to 65 kW coaling) is under investigation in Austrdia. Among the issues that
need to be resolved are the appropriate energy tests. The PICs should awalit the results
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of the Augtraian study (expected in March 1997) before consdering labdling or MEPS
for these products.

electric storage water heaters: MEPS are being adopted in Audtraia (in 1999) and in
New Zedand aswdll, so it would be advisable for PICs to adopt the same MEPS levels
as adefensve measure. However, there may be dight differences between the two
MEPS levels. The best course of action for the PICs may be to require suppliersto
register the energy consumption (in effect the standing hest 1oss) for each water heater
modd, together with a satement that the water heater complies with MEPS levesin its
country of manufacture. Thiswill be a safeguard againgt diversion of lower efficiency
models from Austrdiaand NZ. For a unit not manufactured in Audtrdiaor NZ, it would
be fair to require that it should comply with either the Audraian or the NZ MEPS levd,
whichever isthe less stringent.

clothes dryers. energy labdling isin operation in Ausdtrdia and nearly dl moddsin PICs
are labdled anyway. They could beincluded in PIC energy programs at little cost, but
giventhesmdl leve of sdesand the limited energy differences between models, the
energy savingsto PICswould be negligible.

Lower Priority Appliances

In Section 2.3, the following appliances were identified as lower priorities for effortsto
increase energy efficiency in the PICs vialabelling and/or MEPS,

solar water hegters: thereisno labdling or MEPS for these in Audtrdiaor dsewherein
the region. Given the high cost of developing and implementing a program for PICs
aone, and the low energy benefits (given that many are not connected to dectricity so
energy efficiency has no direct monetary impact), PICs should not consider either MEPS
or labdling for the time being.

clotheswashers: the Audtrdian energy labelling program is based on the assumption that
clothes are washed in warm water and then likely to be dried in a clothes dryer. Neither
of these assumptions holdsin the PICs. Furthermore, many of the models sold in PICs
are twin tubswhich are not sold in Audraia, so would have to be tested and labelled for
PICsonly. Given the cogt, and the low energy benefits, PICs should not require labelling
or MEPS for the time being. Display of the Audtralian energy labd should be permitted
as an option, with the proviso that displayed |abels should be registered and hence
subject to verification. Some condderation isbeing given in Audraiato the development
of acold water wash test, and if this occurs the matter should be reconsidered.

dishwashers energy labdling isin operation in Augtrdiaand nearly dl modesin PICs are

labelled anyway, s0 thereislittle cost in requiring them to be labdled in PICs aswell.
Including them would extend the scope and vishility of the program.
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LPG water heaters. energy labdling isin operaion in Audrdiaand the few moddswe
saw inthe PICs were labdlled. Display of the Audtrdian energy labe should be
permitted as an option, with the proviso that displayed labels should be registered and
hence subject to verification

electric cookers: there isno labdling or MEPS for these in Audtrdiaor esawherein the
region. Given the high cost of developing and implementing a program for PICs aone,
PICs should not congder either MEPS or labdling for the time being.

electric motors: labeling and/or MEPS for 3 phase motors in the capacity range 0.75 to
150 kW isunder investigation in Audrdia. The PICs should await the results of the
Audrdian study (expected by the end of 1996) before considering further.

office equipment (computers, screens, printers, faxes and copiers): labelling for theseis
under investigation in Audtrdia. The PICs should await the results of the Audtradian sudy
(expected by the end of 1996) before considering further.

Lighting

Although this study focuses in non-lighting gppliances and equipment, it should be
remembered that lighting accounts for nearly 31% residentid plus commercid sector
electricity consumption in the PICs (see Table 13). According to SRCI (1995h), about two
thirds of this energy is due to fluorescent lighting, and athird to incandescent.

This may be asgnificant overestimate of the incandescent lighting share. During our vidts,
we observed very little use of incandescent lighting, and our discussions with electrica
wholesaers confirmed the popularity of “thin” tubular fluorescents (ie 36w/26mm diameter
rather than 40w/38mm) in both commerciad and resdentia use. In PNG we were told that
many respondents to the household energy survey had mistakenly counted their fluorescent
tubes as “ordinary light bulbs’, so greetly over-reporting the gpparent number of
incandescence (an argument for including diagrams in future survey forms).

The implication of thisare
- thereisless scope for shifting from incandescent to fluorescent lighting than might have
been thought

where a shift from incandescent is possible, it may well be acceptable (and certainly far
chegper) to shift to a conventiona tubular fluorescent rather than to compact fluorescent

if tubular fluorescent is the dominant lighting technology and likely to remain so, then
programs to increase its efficiency assume high priority
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There are two possble lighting-related M EPS devel opments which could have consderable
importance inthe PICs:

fluorescent lamp balasts: these would account for about 20% of the total fluorescent
lighting load - about as much eectricity asis used for dectric cooking in the PICs.
MEPS levels which would exclude the “code” ballagts (ie iminate the 9w type and
permit only 5.5w or less for 36w tubes) are under investigation in both Austrdia and
New Zedand. The PICs should await the results of the Australian study (expected by
the end of 1996) before consdering further;

tubular fluorescent lamps. New Zedland is consdering MEPS levels which would
eiminate dl 38 mm tubes (becoming les common in the PICs) and dl mono-phosphor
26mm tubes (the most common type in the PICs), and permit only the more efficient tri-
phosphor 26mm type. The PICs should await the results of aNew Zedland decisonin
this matter before consdering further.

4.1.3 Program Implementation Scenarios

The gppliances which use enough energy in the PICs to warrant detailed cost- benefit
andyses are refrigerators and freezers, unitary and split system air conditioners and electric
storage water heaters. Both household and commercial energy use by these products needs
to be taken into account.

For refrigerators, freezers and air conditioners, there are arguments that energy efficiency
could be improved through labelling, MEPS or perhaps both. For electric storage water
hegters there is no labdlling so only MEPS is an option.

In order to clarify the benefits and cogts of dternative gpproaches, the following scenarios
have been analysed in detall.

Business as Usual Scenario

The base case, or “business as usud” (BAU) scenario, reflects what we believe islikely to
happen if the present low-levd gppliance information programs are continued but more
vigorous actions are not taken. We envisage that the historical trend towards greater
average energy efficiency in refrigerators and freezers, which was largdly driven by the
introduction of labelling in Audtrdiaand New Zedand, will be offset by dight increasesin
average Sze and greater proportion of frost free sdes. The average annua energy
consumption of new products will remain at the current level (see Diagram 1). For air
conditioners, we envisage adight deterioration in average efficiencies (asindicated by
average COP of new sales) as greater market demand leads to more imports of low-cost,
low-efficiency units on an opportunity basis. For water heaters we project adight increase
in average daily hest loss as the average Size increases (see Diagram 2).
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These trendsin the BAU scenarios would result partly from the diversion to the PICs of
models which do not meet the Austrdian MEPS levels to come into force in 1999 and
increasing imports of lower purchase price but also lower energy efficiency products from
South East Asaand China. Thiswould lower the efficiency at the bottom of the range. The
top of the range would remain gatic, snce the lack of energy labdling would mean that
manufacturers would have little incentive to introduce more efficient equipment to PIC
markets.

Scenario 1: MEPS Only

In this scenario the Audtralian MEPS levels for refrigerators, freezers and water heaters
comeinto forcein the PICs a the sametime asin Audrdia (late 1999). Thisrapidly
increases the energy efficiency of new products between the announcement of the measure
(nomindly 1997) and 2000. For refrigerators and freezers there is a smdler improvement
thereafter (see Diagram 1).

For water heaters, efficiency remains constant at the MEPS leve after 2000.
Moderate MEPS levels are also adopted for ar conditioners, with the effect of maintaining
the present levels of new product energy efficiency (see Diagram 2).

Although thereis no generd labdling in this scenario, it is assumed that once aregister of
productsis established for MEPS purposes it will be possible for PIC government agencies,
who account for asignificant share of the PIC gppliance markets, to take the information
into account in their own product purchases.

Scenario 2: MEPS with Labelling

Thisisidentical to Scenario 1, except that universd labelling is adopted in addition to
MEPS. The rates of efficiency improvement are somewhat greeter, Snce even after MEPS
removes the leadt efficient products there will dill be some efficiency variation in the range
and consumers can use labelling to select the more efficient modds. However, the post-
MEPS scope for labelling will be greeter for air conditioners (see Diagram 2) than for
refrigerators and freezers (see Diagram 1).

Scenario 2 isidentica to Scenario 1 for ectric storage water heaters, since thereis no form
of energy labelling for them a present.

Scenario 2 envisages the greatest rate of increase in product energy efficiency.

Scenario 3: Labelling Only

In this scenario, universd labelling is adopted without MEPS.  For refrigerators, freezers and
ar conditionersthe rate of efficiency improvement is projected to be less than Scenario 2
(MEPS + Labdling) but greater than Scenario 1 (MEPS only). Since labelling has no effect
for water heeters, the efficiency trend is as for BAU.
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4.2 Costs

The cogts of establishing MEPS and/or [abelling in each PIC have been estimated on two
bases:

asif dl costs are borne by that country alone (“ separate costs’); and
asif costs are shared with other PICs (“shared costs’). For smplicity, it has been
assumed that for each PIC shared costs are 50% as great as separate costs, irrespective
of the number of PICs participating in the program.
The estimated separate costs for Fiji, PNG and Tonga are given in Appendices 7,8 and 9
respectively. The costs for Fiji are used in the following examples.

Table20 Edimated Cogsof Program Elements Fiji

Administrative Cost Elements Units| F$/yr ASlyr
Policy & coordination 05(a) 31200 28624
Registration, monitoring 1(q) 30000 27523
Additional product tests needed per yr 15 81750 75000
Check tests needed per yr 10 76300 70000
Additional home-country labels- first year 9420 4709 4320
Additional in-country labels- first year 7350 11026 10116
Labelling promotion cost - first year Total 60000 55046
Labelling promotion cost - subsequent years Total 20000 18349
Unit cost assumptions

Senior management 5200|F$/month

Middle management 2500{F$/month

Cost per initial test 5000{A $/test

Cost per check test 7000[A $/test

Cost per home-fixed label 0.5|F%$/Iabel

Cost per in-country label 1L5|F$/label

(a) Full Time Staff Equivaent (FTSE)

4.2.1 Industry/Customer Costs

These costs are borne by product manufacturers or importersin the first instance, but are
passed on to appliance buyers through the product price.
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Additional Energy Testing

These are the costs to suppliers of obtaining energy consumption data for regitration for
labdlling or MEPS for those models for which such data are not dready available. For
models aready tested for other markets, no additiona tests will need to carried out before
regigration for inthe PICs. It is estimated that 15 such models will come on to the Fiji
market in an average year, dthough there may well be greater need for such testsin earlier
yearsand lessin later years. The average cost to suppliers of A$ 5,000 per test is based on
Austrdian experience.

Label Fixing

These are the codts of printing and affixing the labd itsdf. For products which aready arrive
labdled (as many do), there will be no additiona costs. For products presently labelled in
ANZ but not in the PICs, it is assumed that there will asmall additiona cost of F$ 0.50 per
unit shipped to the PICs. For products for which the labe will need to be fixed in the
country of sale, it isassumed that the cost per unit will be three times as great, sSince it will
include some adminigrative overheads on the part of the importers.

4.2.2 Administrative Costs

The following cogts are borne by whichever agencies are responsible for labelling and/or
MEPS in each country. In some case different agencies - energy departments, consumer
departments and electricity utilities may be involved, and each may bear some of the cods.
Some part of these costs might be recoverable from gppliance suppliers (and, through them,
gppliance buyers) via product registration fees.

Policy and Coordination

These are the costs associated with the development of the program, the drafting of
regulations etc. If the program proceeds on a shared costs bas's, then there would sill be a
need for PICs to participate in the coordinated regiond framework. It isassumed that this
would require haf the time of a senior manager on a continuing bad's (perhaps more in the
ealy years, lesslater). The salary costs and overheads for each country are taken from
SRCI 1995a
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Registration and Compliance Monitoring

These are the cogts associated with establishing and maintaining aregister. They may be
offset partly, or completely, through regidtration charges to suppliers. The other aspect of
compliance monitoring isfield ingpection of whether gppliances are labdlled. This can be
done a low cost through informd arrangements with community and consumer groups, etc.
or by adding this to the duties of exigting ingpectors.

It is esimated that in Fiji thiswould require the full resources of a middle-level manager on a
continuing basis (perhaps more in the early years, less later). Greater resources would be
required in PNG, because of the more dispersed pattern of gppliance imports and sales.
The salary costs and overheads for each country are taken from SRCI 1995a.

Check Testing

These are the cogts to the labelling agencies of carrying out random energy tests on products
to ensure that they conform to the information stated on their labels, or and/or in the register.
It is estimated that about 10 such tests per year would maintain ahigh leve of supplier
compliance for Fiji. The estimated cost of A$ 7,000 per test includes purchese in Fiji and
shipment to an Austraian or New Zedland laboratory.

Publicity and Promotion

These are the costs of

promoting and advertisng the labdling program in the year of inception: thisisa
compardively large publicity cost incurred for one year only;

preparing guides for distribution at regular intervas (Snce the mode range changes from
yesr to year);

printing and digtributing guides,

holding seminars and training sessons for retallers, air conditioning contractors and other
key intermediaries.

Experience has shown that while other classes of adminidrative costs depend largely on the
number of models on the market, their rate of introduction and the sales per modd, publicity
and promotion costs are highly variable and largely discretionary. PICs can spend very little
if they wish, but if o they may find that labdlling has relatively little impact on their markets.
It is assumed that there are no publicity or promotiona costs for MEPS.
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4.2.3 Total Costs

Table 21 summarises the estimated total annud costs for MEPS only and for MEPS plus
labelling for each of the three PICs visited, on the basis of both separate and shared costs.
A total cost for a program covering the 10 PICs studied by SRCI has dso been estimated,
by summing the “shared” costs for the three countries and scaling up in proportion to the
total resdentid plus commercid eectricity consumed (Fiji, PNG plus Tonga account for
71% of the total: see Tables 12 and 13).

It is estimated that the program cost for |abelling one will be 90% of the cost for “MEPS +
Labdling” shown in Table 20. The same program dementswill be present, including
publicity, but the policy and coordination costs may be somewhat lower.

Table21. Edimated Taotd Annua Program Cods AU$

Program |Cost elements Fiji (a) PNG (b) Tonga(c) All PICs
Separate  Shared| Separate  Shared| Separate  Shared| Shared

MEPS  [Government 126000 630000 123000 615000 70500 35250 225,000
only Industry 75,000 375000 75,000 37,500 25000 125000 123,000
Total 201,000 100500 198000 99000, 95500 47,750, 348,000

MEPS+ [Government - first yr 181,000 90,500, 200,000 100,000 92,000 46,000 333,000
labelling |Government - later yrs 144,500 72250 161,500 80,750 81500 40,750 273,000
Industry - first yr 89500 44,7500 92000 46,0000 26000 13,000 146,000

Total - firstyr 270500 1352500 292,000 146,000 118,000 59,000, 479,000

(a) See Table 20 (b) See Appendix 8 (c) See Appendix 9

For comparison, Table 22 summarises a recent estimate of annua costs to the governments
of New South Wdes and Victoria of their participation in the Austrdian MEPS + labdling
program. These are considerably higher than the corresponding “ shared costs’ to PIC
government (eg A$ 273,000/yr for NSW compared with an estimate of A$ 72,250/yr for
Fiji). The differenceisdueto alarger modd range and higher sdary costsin Audraia, and
the fact that cogtsin the PICswill be contained by making use of the regidtration data

dready available in Audrdia

Table22 Edimated L abdling Adminidration Cod, Vidoriaand New South Wales 1995

Function Victoria New South Wales
FTSE| Sdary Other Total | FTSE| Sdary Other Total
(@)| costs$| costs$| costs$ (@)] costs$| costs$| costs$
Policy and Coordination 02| 20,000 20,000 02| 20,000 20,000
Registration 05| 30,000 30,000 0.8| 50,000 50,000
Field monitoring, promotion (b) 15| 90,000 70,000| 160,000 10/ 60,000 40,000| 100,000
Contribution to check testing (c) 02| 20000| 30000| 50000 02| 20000| 40000 60,000
Total 24| 160,000 100,000| 260,000 22| 150,000 80,000| 230,000

Source: NSW (1995) and personal communication. (a) Full Time Staff Equivalent. (b) Cost of retail liaison
field officers who carry out both in-store promotions and monitoring. (c) Commonwealth government
meets half of check testing costs; States share other half according to population.
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4.2.4 Market Impact Costs

Appliance Prices

Previous studies have shown that there the relationship between appliance price and energy
efficiency itisacomplex one and varies for different products (GWA et d 199349). Itis
rardly the case that two comparable modds differ only in their energy efficiency (except in
water heaters): in generd the more expensve mode is dso likely to have other extra
features which complicate comparisons.

Neverthdess, it is assumed that MEPS will drive up average agppliance prices dightly
because the least efficient models excluded from the market are d <o likely to be the
cheapest. Labdling will aso drive up average prices dightly, because many customerswill
be prepared to pay more for models which the labe shows will be cheaper to run.

The projected trends in appliance prices under BAU assumptions and in the three scenarios
are shown in Diagrams 3 and 4.

Competition and Consumer Choice

It is possible that some brands, or some retailers, will have a disproportionate number of
less efficient appliances. If S0, they could face serious business difficulties, and may be
forced out of the gppliance market if they cannot supply, or obtain, more efficient products.
Thiswould be a digproportionate burden for any suppliersin this pogtion, and if they Ieft the
market, it may reduce generd price competition and the range of product choice avallable to
consumers.

Itislikely that very few gppliance retailers will be affected in thisway. Maost models would
pass the proposed MEPS levels, and if there greater customer preference for more efficient
modds because of |abelling this could be met from the existing mode range or by drawing
on other models from the same suppliers. The group most likely to be affected are those
who import gppliances direct and in small quantities: smal generd retailers who may import
the occasiond consggnment of ar conditioners, say, or builders who import gppliancesin
containers of materias and components for particular projects.

These groups may well be tempted to ignore the requirements of MEPS or labelling, snce
the testing costs per unit for modds imported to PICsin smdl quantitieswill be high (unless
those models happen to aso be tested for the ANZ market). By the same token, it islikely
that the mgor retailers will be very sengtive to how closdy the authorities monitor these
groups. If apparent breaches by any suppliers are seen to be tolerated, those suppliers who
comply will lose confidence in the program.
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4.3 Benefits

4.3.1 Energy Cost Savings

The vaue of energy savings have been caculated usng a computer model described in
Appendix 6. It incorporates the following inputs for each PIC:

For each product type (refrigerators, freezer, air conditioner, eectric storage water
heater): numbers purchased in each of the 16 years 1997 to 2012 (inclusive), based on
existing penetration rates, projected penetration and population rates and service

lifetimes,

Saes-weighted average KWh/annum trends for al new products sold between 1997 and
2012, under BAU and each of the three scenarios. The mix of new appliances sold in
each year is assumed to be the same in each PIC, but the energy consumption is
modified for each PIC on the basis of locd climate and, for air conditioning, reported
annua hours of operation;

Saes-weighted average purchase price trends for al new products sold between 1997
and 2012, under BAU and each of the three scenarios,

Average eectricity tariffsin 1997, and tariff projections based on datain SRCI (1995b)
and in utility planning studies supplied by the PICs visted.

The modd projectstota eectricity consumption of the appliance stock under four scenarios:
“business as usud” (BAU), Scenario 1 (MEPS only), Scenario 2 (MEPS + Labdlling) and
Scenario 3 (Labelling only). The stock energy consumption is affected by the rate of
removad of older, less efficient modds (which would occur irrespective) aswell as by the
average efficiency of new modes (which varies according to Scenario). For new gppliances
entering the stock, the entire energy consumption over the service life is taken into account.

The monetary benefit of each scenario is calculated by:
comparing the stock energy consumption in that scenario with the stock energy
consumption in the BAU case to caculate amount of eectricity saved in each year from
1997 to 2012;
multiplying the amount of dectricity saved in each year by the projected tariff in that year;

bringing the vaue of dectricity saved to a“Net Present Vaue’ (NPV) using an
appropriate discount rate, as explained in Section 4.5.
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4.3.2 Other Benefits

Environmental

The generation of dectricity in the PICs, asin other places, involves some cost the
environment. Hydro-€lectric developments can involve land and water use conflicts,
athough once a hydro development has been built each unit of eectricity production is
reldively “clean”. Inany case, hydro development islimited. Utility projectionsfor PNG
envisage that the hydro share of total generation will decline from about 74% in 1995 to
62% by 2010 (PNGEC 1995). Utility projections for PNG envisage that the hydro share of
totd generation will decline from about 89% in 1995 to 64% by 2005 (FEA 1995).

Thismeansthat diesd and other petroleum fues will sgnificantly increase their share of
generation in Fiji and PNG. In Tongaand most other PICs these fuels already account for
nearly 100% of dectricity supply. The environmenta costs of fud combustion include locd
ar and noise pollution, and greenhouse gas emissons. The import of petroleum fuesaso
represents amgor economic cost to the PICs, which may not be fully reflected in the tariffs
charged for éectricity.

Given the projected generation fuel mix (diesdl and hydro), the computer mode caculates
the carbon dioxide emissions associated with each scenario. Thisdlowsthe greenhouse
gas reduction benefits of the different scenarios to be calculated.

Product Performance

To score an energy rating on the tests and so qudify for energy labelling, products will need
to meet certain task performance standards. The eimination of poorly performing product,
of any, from PIC markets would represent another benefit to consumers.

Consumer Awareness

According to our discussonsin the PICs visited, many gppliance buyersin the PICs (asin
other countries) are guided primarily by purchase price. This gpplies to government as well
as private buyers. The chegpest gppliance to buy will in many cases not be the cheapest
over its operating life, ance the increasesin energy costs will often exceed any savingsin
purchase price - even taking into account the time val ue discount factor gpplied to future
savings.

Energy labelling can encourage consumers to include factors other than purchase price.
Although the immediate emphasis is on energy, once consumer avarenessis raised the
approach can be extended to durability, after-sdes service and other aspects of life cycle
cost.

Appliance Energy Labelling & MEPS for Pacific Island Nations: Baseline Study 95



Public Poalicy

At present the PICs have rdlatively little control over or awareness of appliances imported
(apart from numbers and declared monetary vaues, which are used as the basis of levying
customs duty). The establishment of aregister of products for energy labelling purposes
would give PIC governments a useful tool for better understanding the trade in gppliances,
which makes up asignificant share of PIC imports of manufactured products.
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4.4 Cost/Benefit Analysis

4.4.1 Main Findings

Calculation of Costs and Benefits

In each scenario, the monetary “cost of ownership” for each type of gpplianceis the sum of:

the total vaue of gppliances to be purchased new in the period 1997 to 2012: eg for
refrigeratorsin Fiji , thisis estimated at A$ 243 M in the base case, A$ 255 M in the
MEPS case, A$ 259 M in the MEPS + Labelling case, and A$ 253 M in the Labelling
case (at 0% discount rate - see discusson in next section);

the total vaue of the dectricity to be consumed during the entire service life by dl
gppliances to be purchased new in the period 1997 to 2012: eg for refrigeratorsin Fiji
thisis estimated at A$ 460 M in the base case, A$ 439 M in the MEPS case, A$ 418 M
in the MEPS + Labdlling case, and A$ 428 M in the Labelling case.

Thusthetotal costs of ownership for new refrigeratorsin Fiji is projected as A$ 703 M in
the base case, A$ 694 M inthe MEPS case, A$ 677 M in the MEPS + Labelling case, and
A$ 681 M inthe Labelling case. Although each scenario has higher purchase costs than the
base case, thisis outweighed in nearly every case by lower energy costs.

All dse being equd, the lower the totd ownership codts, the better off the appliance owners.
In the above examples the most favourable outcomes are, in declining order, MEPS +
Labdling, Labdlling only, MEPS only, and the base case (ie “business as usud” produces
the least favourable outcome). Table 23 illudtrates the total ownership cogts for Fiji, and
compares scenarios for each product.

Table23. Prgected New Appliance Owner ship Cods Fiji 1997-2012

Refrigs Freezer AirCond Water H Tota A$M| Total GWh

Business as Usual 703 76 587 127 1493 4240

1. MEPS only 694 74 578 111 1457 3948

2. MEPS + Labelling 677 72 551 111 1411 3688

3. Labelling only 681 74 54 127 1426 3853
Savings cf BAU:

1. MEPS only - AUSM 94 20 8.7 156 35.8 292

% of BAU saved 1.3% 2.7% 15% 12.3% 24% 6.9%

2. MEPS + Labdlling 258 45 357 156 817 552

% of BAU saved 3.7% 59% 6.1% 12.3% 55% 13.0%

3. Labelling only 220 2.7 24 0.0 67.1] 387

% of BAU saved 3.1% 35% 7.2% 0.0% 45% 9.1%

Source: Appendix 7 (0% discount); All valuesarein A$ Millions, unless stated otherwise.
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It can be seen that the least cost scenarios differ for product types: Scenario 2 for
refrigerators and freezers, Scenario 3 for air conditioners and Scenarios 1 and 2 equaly for
water heaters. Overal, Scenario 2 is the least cost (5.5% less than the base case), closdly
followed by Scenario 3 (4.5% less than the base case). Scenario 1 (2.4% less than the
base case) is dgnificantly less favourable. Scenario 2 is dso the lowest energy (13.0% less
than the base case), followed by Scenario 3 (9.1% less than the base case) and Scenario 1
(6.9% less than the base case).

However, the costs associated with program administration - those summarised for Fiji in
Table 20 - dso need to beincluded. These are difficult to assgn to any one product group,
S0 are better assessed for al products together. Table 24 adds these costs to the appliance
ownership cogts. It dso comparesthe vaue of benefits (e the savings in energy costs) with
the total costs (ie greater purchase price plus administration costs) for each scenario, and
caculates a benefit/cogt retio. If thisis greater than 1, the scenario appearsto be cost-
effective from a public policy viewpoint, assuming of course that the costs and benefits have
been estimated with reasonable accuracy. The higher the ratio, the more likely thet it will
prove cogt effectivein fact.

Table24. Prgetted Program Codsand Bendfits Fiji

O'ship| Admin- Benefit Cost Benefit/ Admin- Cost  Benefit/|
AUSM| Separate cf BAU cf BAU cost ratio| Shared(b) cf BAU(c) cost ratio

Business as Usual 1493 0.0 0.0
1. MEPS only 1457 30 72 39 18 15 37 1.9
2. MEPS + Labelling 1411 36 136 58 2.4 18 56 2.4
3. Labelling only (a) 1426 32 95 32 3.0 16 30 3.2

Source: Appendix 7 (0% discount). All valuesarein A$ Millions, except for ratios in bold. (a) Admin
costs assumed to be 10% less than for Scenario 2. (b) Shared costs assumed to be 50% of separate
admin costs. (c) Value of benefitsto each PIC isidentical, whether costs shared or separate.

Table 24 indicates that Scenario 3 (labelling done) has the highest benefit/codt ratio, even
though Scenario 2 (MEPS + Labdlling) has the highest overall benefit. Thisis becausethe
projected increase in gppliance cogts is much greater. Sharing adminigtrative costs has little
impact on overal benefit/cost ratios seen from the customer’ s perspective, because the
adminigrative costs (borne by the customer viathe product price or taxation) are smdl in
comparison with the costs of higher appliance prices.

Discount Rates

The discount rate adopted for valuing future costs and benefits has an important effect on the
benefit/codt ratio. The examplesin Tables 23 and 24 are “undiscounted,” ie caculated at
0% discount rate. In generd, policy makers vaue future benefits less than current benefits,
S0 higher rates are appropriate. SRCI (1995a) used 6% and 10% in their examples. The
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present andysis uses 5% and 10%, as well as 0%. Inflation has not been taken into

account, snce it would have equa effects on costs and benefits: al price and tariff increases

projected are “red”.

Discount rate has an unequad effect on costs and benefits. Increases in average gppliance
prices areincurred at the time of purchase, but the benefits of lower running costs are
incurred progressively over the service life. Thus as discount rate increases, both purchase
prices and energy costs declinein vaue, but the former declines more dowly. At very high
discount rates, future benefits are given such alow net present vaue (NPV) that even smdll
increase in cogts, because they occur earlier, come to dominate.

Table 25 summarises the projected benefit/cost ratios for under the three discount rates.
Both separate and shared cost arrangements are shown dthough they have little impact on
theratios. As expected, benefit/cost ratios decline with discount rate, but at 10% discount,
al scenarios il return aratio greater than 1. The benefit/cogt ratios are Smilar for each
country, athough those for PNG are somewhat higher for the labelling only scenarios, and
those for Tonga are somewhat higher in the scenarios which include MEPS,

Table25. Projected Program Bendit/Cod Ratios Various Disoount Rates

Scenarios Discount| Separate Admin Costs Shared Admin Costs

Rate Hiji PNG Tonga AllPICs Fiji PNG Tonga AllPICs
1. MEPS only 0% 18 19 23 19 19 20 2.7 20
2. MEPS + Labelling 0% 24 29 31 2.7 24 29 36 28
3. Labdlling only 0% 30 44 33 39 32 45 41 41
1. MEPS only 5% 14 15 17 15 15 16 21 16
2. MEPS + Labelling 5% 18 22 23 21 19 23 2.7 22
3. Labdlling only 5% 24 34 24 30 25 35 31 3.2
1. MEPS only 10% 12 12 13 12 12 13 17 13
2. MEPS + Labelling 10% 15 18 18 17 15 18 22 17
3. Labdlling only 10% 19 2.7 19 24 20 29 24 26

Source: Appendices 7,8,9,10

Major Sources of Uncertainty

All assumptions used in modelling, whether in this analyss or esewhere, are subject to
uncertainty. Inour view the mgor sources of uncertainty here are:

the impact of Iabelling and/or MEPS on average gppliance energy efficiency: if the
programs are not enforced then compliance may be low and the impacts much less than
assumed;
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the impact of labdling and/or MEPS on average appliance prices: thismay well beless
than we have projected, which would increase the cost- effectiveness of the programs,

the relationship between dectricity tariffs and costs of eectricity production: if costs
exceed tariffs (ie tariffs are not fully cost-recovering) then the actud cost-effectiveness of
these programs would be greater than indicated.

4.4.2 Findings by Country
Fiji

Refrigerators and freezers account for about half the energy consumption of the appliances
recommended for labeling and/or MEPS, dthough in absolute terms most of the potertid
for energy savingslieswith air conditioners. Under Scenario 1 (MEPS only), eectricity
consumption in 2012 would be about 9% lower than in the base case, under Scenario 2
(MEPS plus labdlling) it would be about 17% lower, and under Scenario 3 (Iabelling only) it
would be about 12% lower. (Note that Table 26 gives the annual eectricity consumption in
selected years, whereas Table 23 and Appendices 7 to 10 give cumul ative eectricity
consumption over the entire service life for gppliances purchased new between 1997 and
2012).

MEPS only, MEPS + labelling and |abelling only program are al cost- effective for Fiji, a al
the discount rates analysed. However, at a discount rate of 10% the projected vaue of
energy saved by MEPS for air conditionersis dightly exceeded by the projected vaue of
the purchase price increases, suggesting that the outcome for air conditionersis neutrd at
high discount rates.

PNG

Air conditioners account for about two thirds of the energy consumption of the appliances
recommended for labelling and/or MEPS, and for the great mgjority of the potentid for
energy savings. Under Scenario 1 (MEPS only), dectricity consumption in 2012 would be
about 9% lower than in the base case, under Scenario 2 (MEPS plus labelling) it would be
about 20% lower, and under Scenario 3 (Iabelling only) it would be about 17% lower.

MEPS only, MEPS + |abdlling and labelling only program are dl cos-effective for PNG, at
all the discount rates analysed. However, at adiscount rate of 10% the projected vaue of
energy saved by MEPS for refrigerators is dightly exceeded by the projected vaue of the
purchase price increases, suggesting that the outcome for refrigeratorsis neutrd at high
discount rates.
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Table26 Fiji - Prgeted Appliance Electriaty Consumption

Scenario Year| Refs Frzs ACs WHSs| Total|cf BAU
BAU 1997 63.8 6.6 56.6 142 1411
2002 725 79 66.8 171 1642
2007 87.0 9.7 80.8 214 1989
2012 106.8 122 929 265 2385
1. MEPS only 1997, 63.8 6.6 56.6 142 1411
2002 710 7.7 64.0 153 1581 -38%
2007 831 9.2 745 170, 1838 -7.6%
2012 100.1 114 845 203 2163 -9.3%
2. MEPS + 1997, 63.8 6.6 56.6 142 1411
Labdlling 2002 69.4 75 60.6 153 1527 -7.0%
2007 79.0 86 66.1 17.00 170.7| -14.2%
2012 93.7 104 726 203 1969 -17.4%
3. Labelling only 1997, 63.8 6.6 56.6 142 1411
2002 705 7.6 61.6 171) 1569 -45%
2007 814 9.0 68.2 214 1799 -95%
2012 96.6 11.0 75.1 265 209.2) -12.3%
Source: Detailed computer modelling outputs. All Values GWh

Table27 Fiji - Prgetted ApplianceEnergy Cods

Scenario Y earn] Refs Frzs ACs WHs| Total|cf BAU
BAU 1997 $146 $15 $130 3 $324
20020 $17.1 $19 $157 $40 $387
2007 $210 $23  $195 $.20 $80
2012 $264 $B0 $230 $6.6) $59.0
1. MEPS only 1997] $14.6 $15 $130 83 8324
2002 $16.7 $18 $151 $36 $37.2 -38%
2007 $20.1 $22 $180 $41 44 -76%
2012 $248 $28 $209 $5.0 $535 -93%
2. MEPS + 1997 $146 $15 $130 83 324
Labelling 20020 $16.3 $18 $143 36 $36O -7.0%
2007 $19.1 $21 $159 $41  $L2 -142%
2012 $232 $26 $180 $6.0 $¢87 -17.4%
3. Labdlling only 1997 $146 $15 $130 33 $324
20020 $16.6 $18 $145 $40 $369 -45%
2007 $196 $22  $165 $5.20 $34 -95%
2012 $239 $2.7 $186 $6.6] $51.8 -123%
Source: Detailed computer modelling outputs. All Values current A$ M (undiscounted)
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Table28 PNG - Prgected Appliance Eletriaty Consumption

Scenario Year| Refs Frzs ACs WHSs| Total|cf BAU
BAU 1997 389 42 9.6 33 1430
2002 54.8 61 1759 44 2412
2007 83.7 95 3171 6.3 4167
2012 1324 153 5521 89 7087
1. MEPS only 1997, 389 42 9.6 33 1430
2002 53.6 60 1673 40 2308 -4.3%
2007 79.8 90 2907 50 3846 -7.7%
2012 1240 142 5018 6.8| 6467 -8.7%
2. MEPS + 1997, 339 42 9.6 33 1430
Labdlling 2002 52.2 58 1564 40 2184 -95%
2007 757 84 2559 50 3450 -17.2%
2012 1159 130 4297 6.8 5653 -20.2%
3. Labelling only 1997, 389 42 9.6 33 1430
2002 532 59 1597 44 2232 -75%
2007 78.1 88 2645 6.3 357.6 -14.2%
2012 1194 137 44438 89 586.8 -17.2%
Source: Detailed computer modelling outputs. All Values GWh

Table29 PNG - Prgeted ApplianceEnergy Cods

Scenario Y earn] Refs Frzs ACs WHs| Total|cf BAU
BAU 1997, $70 $08 $174 $0.6] $25.8
20020 $101 $11  $325 $0.8 $44.6
2007 $159 $18 $60.2 $1.2]  $79.0
2012 $258 $30 $1074 $1.7] $137.8
1. MEPS only 1997, $70 $08 $174 $0.6] $25.8
2002 $.9 $11 $310 $0.7] 27 -43%
2007 $151 $1.7 $552 $09 $730| -7.7%
2012 $24.1 $28 $976 $1.3 $1258 -8.7%
2. MEPS + 1997, $70 $08 $174 $0.6] $25.8
Labelling 2002 $9.7 $11  $289 $0.7] $04 -95%
2007 $144 $16 $85 $09  $654] -17.2%
2012 $225 $25 $836 $1.3] $110.0 -20.2%
3. Labdlling only 1997 $70 $08 $174 $0.6] $25.8
2002 $9.8 $11  $296 $0.8 $LI -7.5%
2007 $148 $1.7  $50.2 $1.2  $67.8 -14.2%
2012 $232 $2.7 $365 $1.7] $114.1 -17.2%
Source: Detailed computer modelling outputs. All Values current A$ M (undiscounted)
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Table30 Tonga- Prgectted Appliance Electriaty Consumption

Scenario Year| Refs Frzs ACs WHSs| Total|cf BAU
BAU 1997 56 09 21 10 95
2002 6.7 12 30 13 12.1]
2007 83 15 42 16 15.7]
2012 106 20 5.7 22 205
1. MEPS only 1997, 5.6 0.9 21 10 9.5
2002 6.5 11 29 11 117 -36%
2007 80 14 39 13 146 -7.2%
2012 9.9 19 51 17 186 -9.0%
2. MEPS + 1997, 56 09 21 10 9.5
Labdlling 2002 6.4 11 2.7 11 113 -6.6%
2007 7.6 14 34 13 136 -13.2%
2012 9.3 17 44 17 17.1 -165%
3. Labelling only 1997, 5.6 0.9 21 10 9.5
2002 6.5 11 27 13 116 -39%
2007 7.8 14 35 16 144 -84%
2012 9.6 18 46 22 182 -11.3%
Source: Detailed computer modelling outputs. All Values GWh

Table31 Tonga- Prgetted ApplianceEnergy Cods

Scenario Y earn] Refs Frzs ACs WHs| Total|cf BAU
BAU 1997, $2.2 $04 $0.8 $0.4] $38
2002 $2.7 $0.5 $1.2 $0.5 $9
2007 $35 $0.6 $1.7 $0.7 $6.5
2012 $5 $0.9 $24 $0.9 $8.7
1. MEPS only 1997, $2.2 $04 $0.8 $0.4 $3.8
2002 $2.6 $0.5 $1.2 $0.5 7 -36%
2007 $3.3 $0.6 $1.6 $0.5 $6.0 -7.2%
2012 $4.2 $0.8 $2.2 $0.7 $79 -9.0%
2. MEPS + 1997, $22 $04 $0.8 $0.4 $38
Labelling 2002 $2.6 $04 $1.1 $0.5 46| -6.6%
2007 $3.1 $0.6 $14 $0.5 $5.7] -13.2%
2012 $#0 $0.7 $1.9 $0.7 $7.3] -165%
3. Labdlling only 1997 $2.2 $04 $0.8 $04 $3.8
2002 $2.6 $0.5 $1.1 $0.5 47 -39%
2007 $32 $0.6 $15 $0.7 $6.0 -84%
2012 1 $0.8 $1.9 $0.9 $7.7) -11.3%
Source: Detailed computer modelling outputs. All Values current A$ M (undiscounted)
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Table32 All PICs- Prgetted Appliance Electriaty Consumption

Scenario Y ear Refs Frzs ACs WHs| Totallcf BAU
BAU 1997 153 16 219 26 214
2002 189 21 347 32 589
2007 253 29 567 4] 890,
2012 352 a2 918 53 1365
1. MEPS only 1997 153 16 219 26 44
2002 185 21 330 29 565 -4.1%
2007 241 28 521 33 822 -7.7%
2012 330 39 834 4] 1244 -89%

2. MEPS+ 1997, 153 16 219 26 44
Labelling 2002 180 20 310 29 539 -84%
2007 229 26 459 33 747 -16.2%
2012 309 35 715 41 1099 -195%
3. Labelling only 1997 153 16 219 26 414
2002 184 21 316 32 553 -6.2%
2007 236 27 474 4] 779 -12.6%

2012 318 37 740 53 1148 -159%
Source: Detailed computer modelling outputs. All Values GWh

Table33 All PICs- Prgected ApplianceEnergy Cods

Scenario Y earn] Refs Frzs ACs WHs| Total|cf BAU
BAU 1997 $337 87 941 $6.0 $874
20020 $22 $9  $69.8 $7.6| $1244
2007 $56.9 $6.8 $114.8 $9.9 $1884
2012 $80.0 $.7 $187.3 $130] $290.0
1. MEPS only 1997] $337 87 p1 $6.0 $874
2002 #4413 $8 $66.6 $6.8 $1194 -4.0%
2007 $54.3 $6.4 $1054 $79 $1740 -7.6%
2012 $749 $9.0 $170.3 $9.9 $264.1 -8%
2. MEPS + 1997 $337 87 $41 $6.0 $874
Labelling 20020 $40.3 $6  $625 $6.8 $114.2 -82%
2007 $516 $6.0 $930 $7.9 $1584] -15.9%
2012 $70.1 $32 $1459 $9.9 $234.1 -193%
3. Labdlling only 1997 $337 87 pl $6.0 $374
20020 #4410 $47  $637 $7.6) $117.0] -59%
2007 $532 $6.3  $9%.1 $9.9 $1654] -12.2%
2012 $722 $87 $151.0 $130| $2449 -155%
Source: Detailed computer modelling outputs. All Values current A$ M (undiscounted)

Tonga

Refrigerators and freezers account for about two thirds of the energy consumption of the
appliances recommended for labelling and/or MEPS, and for most of the potentia for
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energy savings. Under Scenario 1 (MEPS only), éectricity consumption in 2012 would be
about 9% lower than in the base case, under Scenario 2 (MEPS plus labelling) it would be
about 17% lower, and under Scenario 3 (labelling only) it would be about 11% lower.
MEPS only, MEPS + |abelling and labelling only program are dl cos-effective for Tonga, at
al the discount rates andysed.

All PICs

The“All PICS’ caseis derived from the combined results for Fiji, PNG and Tonga, which
together account for 71% of the combined commercid plus resdentid eectricity
consumption of Fiji, PNG, Tonga, Solomon Idands, Paau, Kiribati, Western Samoa,
Tuvdu, Marshdl Idands and Cook Idands. Assuch, it is broadly representative of those
10 countries as agroup but cannot be taken as accurate for any of the 7 PICs not visited.

Air conditioners currently account for about 53% of the energy consumption of the
appliances recommended for labelling and/or MEPS, refrigerators and freezers for about
41% and water heaters for about 6%. Mot of the potentia for energy savings lieswith air
conditioners, largely because of the very high projected growth in ar conditioning energy in
PNG which we have adopted from SRCI(19953).

Under Scenario 1 (MEPS only), dectricity consumption in 2012 would be about 9% lower
than in the base case, under Scenario 2 (MEPS plus [abdlling) it would be about 20% lower,
and under Scenario 3 (labelling only) it would be about 16% lower. Diagram 5 (overlesf)
illustrates the projected trends on total energy consumption for the gppliances under
consderation, in the PICs as a group.

MEPS only, MEPS + labelling and |abelling only program are al cos- effective for the PICs
asagroup, a dl the discount rates analysed.
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5 Conclusions and Recommendations

5.1 Conclusions

The implementation of energy labelling and/or minimum energy performance standards
(MEPS) for selected gppliances appears to be feasible for countries in the Pacific region.

Appliances of the type which are subject to labelling and MEPS dsawhere in the region,
notably Austraia, account for asignificant share of both resdentid and commercia sector
eectricity use in the Pacific Idand Countries (PICs).

Many of the models sold in the PICs have dready been tested for energy labelling in
Audrdia, and indeed many are imported with energy labdls attached. This provides a solid
base for the introduction of energy labelling and/or MEPS.

Apart from encouraging PIC markets towards more energy efficient products, labelling
would aso bring other benefits to consumers. It would lead to greater consstency in
supplier statements about product capacity and size, and establish minimum levels of
performance and suitability for the task. It would encourage consumersto consider energy
efficiency and other aspects of qudity in their purchases and to base their decisions on tota
costs and not just purchase price.

Given the close connections between the gppliance markets in most PICs and those of
Australiaand New Zedand, the only practica option appears to be the adoption of the
Audrdian energy labdling program. Thisisthe casein Pgpua New Guinega, Fiji and Tonga
and islikely to be the case in most other PICs. However, it may not be the case for some
PICs, which have higtoricdl links to other appliance-exporting countries.

If the Audtrdlian program were adopted, the costs of implementation to both consumers and
governments could be kept reasonably low. There would aso be opportunity to share
adminigtrative costs between participating PICs, and with Augtrdiaand New Zedand. The
local costs for each country would be sensitive to how many other countries adopt the
program and agree to share adminidirative costs.

Most appliances are used in essentidly the same way asin Audralia (eg refrigerators,
freezers, clothes dryers, water heaters) so the Australian energy tests and labels are
appropriate. Air conditioners tend to be used more intensively in the PICs, so additional
information emphasising the importance of energy-effident choice should be made available.
Clothes washers are used in less energy-intensive ways in the Pl Cs than assumed for the
energy test (eg cold wash is common and clothes are usudly line dried) so the energy labd is
not relevant to most customers.
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For products where labelling is introduced, it should be universdly required, so that dl
models carry labels. If labdling were optiond it islikely that suppliers would not |abdl the
least efficient models. Thiswould greetly reduce the vaue of the program, since buyers
could not identify and avoid the least energy efficient models, and suppliers would have little
incentive to remove them from the market.

The objective of universa energy labdlling is best achieved through legidation, so thet it
applies equaly to dl suppliers, rather than asa“voluntary” program. The PICswe visited
could use existing consumer protection legidation or eectricity product goprovas regulation,
with some modification, to achieve this objective.

The key adminidrative dement of energy labelling and MEPS is a comprehensive and up to
date register of the tested energy consumption of al current models. Such registers could be
st up by each participating PIC, but common arrangements would gregtly increase
efficiency and reduce costs.

The least costly way to establish the register would be to accept energy tests and other
product data submitted by suppliers. The data should be subject to random check testing
and verification.

While regidration, the production of lists of |abelled appliances and other adminidrative
functions can be handled through common arrangements, other tasks such as publicity
support, loca compliance monitoring and integration with other energy programs can best
be handled by each PIC separately. The overdl success of labelling in each PIC will
depend largely on the degree of loca support it receives.

The legd and adminigtrative basis established for energy labelling could aso be used for the
implementation of Minimum Energy Performance Standards.

The intended adoption of MEPS for some products in Australiaand New Zedand means
that thereis a case for PICsto adopt “defensive’ MEPS for the same products, so that the
less efficient models are not diverted to PIC markets. This case has been strengthened by
the decision of New Zedand not to adopt MEPS for refrigerators and freezers for the time
being. This creates alarger regiona market for products which fail to meet the Audtrdian
MEPS, and increases the likelihood that more will be sold.

It would be costly and impractica for the PICsto develop their own labeling or MEPS
regimes for products which are not subject to labelling or MEPS esewhere in the region.
PICs should hold off further consideration of MEPS and/or |abelling of those products
which are dill under consderation in Audtrdlia or New Zedland; the situation with those
products should be clarified by mid 1997.
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Because PIC government and public authorities account for a comparatively large share of
their country’ s eectricity consumption, they can strongly influence the gppliance market by
Setting minimum energy performance standards for their own purchases, even without legaly
binding MEPS.

Three program scenarios have been andlysed in detal for each of the three PICs vigited.
Under the assumptions used in our andysis al three program scenarios (MEPS only, MEPS
plus labelling, and Labelling) appear to be cogt-effective in Fji, PNG and Tonga, even a
the highest discount rate analysed (10%).

Thereisno clear basis for preferring one scenario to another on the basis of cost-benefit
andyss. Although the scenarios which include labdlling gppear to be more cogt-€effective,
those which include MEPS are likely to ddiver higher total benefits.

In each scenario, it is projected that the vaue of energy savings will be offset by adight
increase in the purchase price of gppliances. Thisincreaseislikey to be the mgor program
cod: adminigrative cods, though significant to governments, are likely to be smdlerin
comparison.

For PICs as agroup, under Scenario 1 (MEPS only) dectricity consumption in 2012 would

be about 9% lower than in the base case, under Scenario 2 (MEPS plus labelling) it would
be about 20% lower, and under Scenario 3 (labdling only) it would be about 16% lower.
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5.2 Recommendations

1. Regulatory Framework

It is recommended that Pacific Idand Countries review their existing consumer or dectrica
gpprovas regulations to establish whether they provide an adequate regulatory framework
to require mandatory energy labelling and minimum energy performance standards, as
described in this sudy.

2. Basis of Program

It is recommended that the energy tests and label formats of the Austrdian energy labelling
and MEPS programs be adopted as the technicad basis for energy labelling and MEPS in
Pecific Idand Countries.

3. Phased | mplementation

MEPS and labdlling would share a common adminigrative framework. This givesthe
opportunity to develop programsin phases. The following phases are recommended (in this
context “PICs’ mean the sub-group of PICswhich decide to participate in the program):

1. request adl ANZ-based manufacturers and importer of refrigerators, freezersand air
conditioners to ship dl their products to PIC markets with the correct Audtrdian energy
labdl affixed: this should rapidly increase the vishility of labels (thisin fact represents a
low-cost, low-benefit program scenario which has not been modelled);

2. edtablish amandatory PIC-specific register of gppliances, to which appliance suppliers
will need to submit energy test results and other product details (dternatively, regigtration
could be non-mandatory, but a requirement for al government agency purchases);

3. after theregidter is operating effectively, establish mandatory energy labelling and/or
MEPS for selected gppliances (see following table for recommended Strategy for each
appliance).

4. Appliance Coverage

It is recommended that the following approach to |abelling and/or MEPS be adopted for
each specific appliance type:
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Table34 Summary of Recommended Labdlingand MEPSApproaches

Product Labélling MEPS
Household size refrigeratorsand | Adopt labelling asis; consider Adopt Australian MEPS levels,
freezers additional “best of type” labels to take effect at same time (1999)

Household size air conditioners
(to 7.5 kW cooling capacity)

Adopt labelling asis; consider
publicising greater benefits of
energy efficiency in PICs

Consider MEPS after register is
established, and thereis
complete stock data

Commercia size air conditioners
(7.5t0 65 kW)

No labelling for time being:
reconsider after Australian
study complete (early 1997)

No MEPS for time being:
reconsider after Australian
study complete (early 1997)

Electric storage water heaters

No labelling for time being

Units manufactured in Australia
or NZ should meet home
country MEPS levelsin force at
thetime. Others should meet
whichever isless stringent of
Australian and New Zealand
MEPS levels

Clothesdryers

Do not enforce labelling;
allow optional use of Australian
label, subject to registration

No MEPS

Dishwashers

Do not enforce labelling;
allow optional use of Australian
label, subject to registration

No MEPS

Clothes washers

Do not enforce labelling;
allow optional use of Australian
label, subject to registration

No MEPS

LPG water heaters

Do not enforce labelling;
allow optional use of Australian
label, subject to registration

No MEPS

Solar water heaters

No labelling

No MEPS

Electric cookers

No labelling

No MEPS

Electric motors (0.75 to 150 kW)

No labelling for time being:
reconsider after Australian
study complete (end 1996)

No MEPS for time being:
reconsider after Australian
study complete (end 1996)

Office equipment (computers,
screens, printers, faxes, copiers)

No labelling for time being:
reconsider after Australian
study complete (end 1996)

No MEPS (rejected asoptionin
Australia)

Fluorescent lamp ballasts

No labelling (rejected as option
in Australia)

No MEPS for time being:
reconsider after Australian
study complete (end 1996)

Tubular fluorescent lamps

No labelling

No MEPS for time being:
reconsider after New Zealand
makes decision (probably 1996)

5. Consultations

Pecific Idand Country governments should consult with each other, and with other
stakeholders including suppliers, government and norngovernment organisations.
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The following steps are recommended, once PIC governments have considered this report
and formed a view about whether they wish to pursue labelling and/or MEPS;

1. Hold afirg meeting of government agencies and dectricity utilities from interested PICs,
to agree in principle on areas of coordination and harmonisation;

2. Hold a meeting between interested PICs and regiondly sgnificant product suppliers,
importers, trading houses and retallers, after firgt distributing an information paper based
on thisreport;

3. Interested PICs should contact smdler, locd operatorsin their own countries by the
most effective means (letter, advertisement, persona visit etc) and get feedback on
ISSues;

4. Hold a second mesting of government agencies and dectricity utilities from interested
PICs, to review feedback, findise areas of coordination and harmonisation. and develop
implementation timetable;

5. PIC governments should consder implementation, and those interested in participating
should develop complementary regulations (if regulatory approach adopted).

6. | mplementation and Publicity Plan

The following implementation and publicity plan is recommended.
PICsto jointly agree target implementation dates. For registration and voluntary labelling
by ANZ suppliers, this should be about one year (say end of 1997), for mandatory
labelling afurther year (say end of 1998). For MEPS, implementation should be
harmonised with Audtrdia (end of 1999);
PICsto set up common registration and check testing arrangements,
Each participating PIC to develop own publicity plan and materids,
PICsto develop common guide formeats,
Each PIC to print own guides, with energy tariffs and other features appropriate to their
home markets (based on common format and mode listings produced from register), and
distribute as required;
Each PIC to develop and run own launch publicity campaign;

Each PIC to set up own monitoring and compliance framework.
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7. Public Sector Purchase Policies

PICs should incorporate energy efficiency requirements for government and public authority
purchases of air conditioners, refrigerators and freezers. These would involve anadysing
dternative products in terms of life cycle costs, not just purchase costs, and sdlecting the
most economicaly favourable option.

*kkk*x
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