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Foreword Eileen Claussen, President, Pew Center on Global Climate Change

It makes a big diff e rence which home appliances U.S. consumers buy. Residential electricity con-

sumption — much of it from major home appliances — accounts for about one fifth of U.S. energ y - re l a t e d

g reenhouse gas emissions. New energ y - e fficient appliance models that use as little as half of the energy as

their predecessors are available on the market. 

Yet previous studies have shown little consumer response to the marketing of energ y - e fficient a p p l i-

ances. Although consumers stand to save money over time from smart appliance choices, energ y - e ff i c i e n t

p roducts and programs to encourage their use have had limited success in the marketplace. This re p o rt

p re p a red by Everett Shorey of Shorey Consulting, Inc. and Tom Eckman of the Northwest Power Planning

Council takes a look at how consumers decide which major home appliances to buy, and suggests ways in

which policy makers could encourage the use of energ y - e fficient products. 

The authors draw upon previous experience from government and utility-run programs aimed at

influencing consumers to purchase energ y - e fficient products. In doing so, they highlight the strengths and

weaknesses of various approaches and analyze the economic and environmental ramifications of cons u m e r

p u rchases of appliances such as washers, refrigerators, and air conditioners. The authors find that a pro-

g r a m ’s effect depends upon the particular consumer choice in question. The consumer may be considering

an upgrade, early replacement, or re t i rement of an appliance. Each of these involves diff e rent economic

t r a d e o ffs, and thus diff e rent opportunities for policy intervention. The efficacy of a policy also depends u p o n

w h e re the consumer is in the process of purchasing an appliance. Diff e rent kinds of programs are re q u i re d

to get the attention of a consumer who is not even thinking about buying an appliance, as opposed to one

who is doing re s e a rch in Consumer Report s, or already out shopping in appliance stores. The authors find

that future public policy and incentive programs will be most effective if they avoid a “one size fits all”

a p p roach, and instead adopt messages and communications mechanisms targeted at diff e rent categories 

of consumers, and diff e rent kinds of decisions. 

This Pew Center re p o rt is the second in a series aimed at identifying practical solutions to addre s s

climate change. The Solutions series provides individuals and organizations with tools to evaluate and

reduce their contributions to climate change. 

The authors and Pew Center would like to thank the members of the Center’s Business Enviro n m e n t al

Leadership Council and David Goldstein of the Natural Resources Defense Council for their review and

advice on previous drafts of this re p o rt. In addition, we acknowledge the input from appliance manufacture r s ,

retailers, utilities, and government programs that contributed information and insights to this study.
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E xecutive Summary

Consumer purchases of major home appliances are an important aspect of the discussion about

g reenhouse gas reduction and global climate change for two reasons. First, major home appliances a c c o u n t

for approximately one third of residential electricity consumption, a principal source of greenhouse gases.

Second, appliance purchases give consumers a direct opportunity to affect greenhouse gas emissions.

Absent other intervening factors, most consumers would probably wish to purchase appliances which save

e n e rgy and money, and which are environmentally friendly. The questions for policy-makers revolve a ro u n d

what choices are available to consumers now, how consumers make their current choices, and how might

it be practical to influence consumer choice. 

This paper frames the policy issues by first focusing attention on the appliance categories that

a re purchased directly by consumers and that are significant consumers of electricity. Second, it analyzes

the economic ramifications for consumers of their appliance purchase options. Finally, it reviews past

attempts to influence consumer choice through public policy initiatives and suggests how new initiatives

could be targeted more eff e c t i v e l y. Further re s e a rch is necessary in order to project how much energ y

would be conserved through any specific policy initiative.

The three areas of consumer choice that are potentially addressed through policy initiatives are

u p g r a d e s to more efficient models of appliances when a consumer has already decided to make an appli-

ance purchase; re t i re m e n t s of duplicate appliances; and early re p l a c e m e n t s of functioning appliances by

newer and there f o re more efficient ones. The first two of these consumer choices generally leave cons u m e r s

economically better off if they purchase more efficient models. The economic and societal energy saving

benefits of earlier than normal appliance replacements are generally positive as long as the consumer

p u rchases an Energy Star® or higher- e fficiency appliance or one meeting energy efficiency standards that

a re coming into effect in the next two or three years. 
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In the process of making any appliance purchase, individual consumers use diff e rent sources 

of information and have diff e rent interests, depending upon where they are in the purchasing pro c e s s .

Some consumers are actively engaged in re s e a rching and assessing appliances and intend to make an

i m m e d iate purchase ( B u y e r s ), others may be re s e a rching appliances but are hesitating over when to 

p u rchase ( C o n s i d e re r s ), and still others are not interested in or receptive to information about appliances

( S a t i s f i e d s ). The diff e rences between these groups both create opportunities and present challenges to

policy-makers and program designers who are attempting to alter consumer appliance purchasing behavi o r. 

Past public policy and incentive programs have not diff e rentiated their approaches and messages

by where consumers are in the appliance purchase process. Future programs will be more effective if t h e y

adopt more targeted messages and communications mechanisms. Experience from these past prog r a m s

has demonstrated several key issues:

•  Well crafted programs including rebates, publicity, and assistance in disposing of old appliances

appear to cause consumers to replace refrigerators before the end of the expected life of the

appliance. It is likely that the refrigerator experience can be generalized to other appliances.

•  There is little or no evidence that consumer tax credits are effective in influencing a significant

number of consumers to change their purchasing behavior.

•  Consumers seek information on appliances from many sources before they make a purchase and

Consumer Report s is the most trusted source of information. 

•  Energy labels and the Energy Star® logo are, in themselves, insufficient to cause substantial

change in consumer purchasing practices.

Recent programs in the Pacific Northwest and in the Northeast to promote the use of high-

e ff iciency washing machines are providing an interesting model of success in influencing consumer

b e h a v i o r. These recent programs demonstrate several factors that should drive the development of any

new consumer-oriented initiatives:

•  It remains substantially easier to influence consumers who are actively engaged in appliance

p u rchases (B u y e r s and some C o n s i d e re r s) than to influence the general public (S a t i s f i e d s) .

I n c reasing   consumer participation in Reducing Greenhouse Gases
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•  Retail appliance sales re p resentatives have substantial influence on consumer choice. Incentives

oriented to the retail sales re p resentative coupled with simple sales tools can cause the sales

re p resentatives to influence consumer product selections.

•  Direct financial incentives for consumers may not be necessary, especially when the consumer 

is already intending to purchase an appliance and the goal is to get the consumer to upgrade by

p u rchasing a more efficient model.

Policy-makers must also craft any incentive programs in congruence with other public policy ini-

tiatives, especially minimum appliance energy efficiency standards. First, the minimum energy eff i c i e n c y

s t a n d a rd programs are the major public policy influence on manufacturers to raise the level of energ y

e fficiency for their products. Without consideration of manufacturer intentions, it is possible that there

will be no supply of more efficient products to meet any changes in demand caused by consumer- o r ie n t e d

public policy programs. Secondly, accelerating consumer purchases immediately in advance of a change

in minimum standards could have the unintended effect of raising rather than lowering total societal

e n e rgy consumption. 

Based on these considerations, public policy programs could target each major appliance purc h a s e

decision using approaches and methods that have been successful in the past:

+

+
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Decision Target Group Major Program Elements 

Upgrade to More Buyers •  Point-of-sale information including Energy Star® logos

Efficient Appliance •  Energy labels (on appliances) and data on energy use in electronic “catalogs”

•  Sales representative training and incentives

Avoid Postponement of Considerers •  Point-of-sale information including Energy Star® logos

Appliance Replacement •  Easy-to-use cost and savings analyses, especially for potential online buyers 

•  Sales representative training and incentives

Early Replacement Considerers •  Mass communications

Satisfieds Bill stuffers

Consumer Reports

•  Cost and savings analyses

•  Rebates/Store Credits for appliance retirement 

Appliance Retirement All households •  Mass communications 

Bill stuffers

Consumer Reports

•  Rebates 

•  Pick-up and recycling programs
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I. Introduction 

T he basic pur p ose of this pap er is to an alyze how consumers and publ i c

p ol i cy pro grams or i ented tow ards indiv i du al consumers could affect appl ian c e

purchases and gre enh ouse gas pro duc t i on . It reviews an aspect of greenhouse gas mitigat i o n

that allows consumers to participate in programs that not only help to reduce energy consumption but

also to improve their own financial position. Based on data from the U.S. Department of Energy (DOE),

major home appliances account for approximately one third of the nation’s residential energy consumpt i o n

(equivalent to over 10 percent of total electricity consumption) and, thus, one third of the related gre e n -

house gas emissions. By purchasing more energ y - e fficient appliances, consumers have an opport unity to

reduce greenhouse gas emissions dire c t l y.

C u rre n t l y, consumers replace about 5 percent of refrigerators and 7 percent of washers annually

(not counting those purchased for installation in new homes). If consumers can be induced to purc h a s e

appliances that are more efficient than basic units (upgrade) or to replace refrigerators or other applia n c e s

b e f o re the end of their useful lives (early replacement) with high-efficiency units, substantial savings in

e n e rgy consumption and greenhouse gas emissions can be realized. Furt h e rm o re, approximately 15 perc e n t

of U.S. households have more than one re f r i g e r a t o r. Retiring some of these appliances would also help to

reduce electricity consumption and greenhouse gas emissions. 

The economics are generally attractive for consumers to upgrade to energ y - e fficient models when

they replace old or broken appliances and can be reasonable, if not always optimal, for early re p l a c em e n t s .

However without public policy intervention, consumers are likely to remain unaware of potential cost

s a vings and environmental benefits. They will tend to continue past patterns, not upgrading even when

economically attractive and continuing to replace appliances only when they fail. 

The purpose of this paper is to identify the major residential appliance stocks and their energ y

consumption; provide an overview of the normal appliance replacement patterns; discuss the pro g r a m s

that have been undertaken in the past to save energy and thereby reduce greenhouse gas emissions; 

and identify possible policies to encourage economically and environmentally beneficial early re p l a c e m e n t s ,

upgrades, and re t i rements of secondary, low-efficiency appliances. Public policy programs designed to

encourage upgrades, early replacements, and re t i rements need to be targeted to the consumers actually

making those decisions. Careful targeting will determine the types of messages that should be conveyed

to consumer groups and how to convey those messages most eff e c t i v e l y. 



II. Changing Consumer Purchasing Behavior

To devel op public pol i cy for appl i ance purchases , p ol i cy -m akers need to

un d erst and the fol l owing four is sues :

•  How much energy and greenhouse gas production could be aff e c t e d ?

•  Which appliance categories offer the greatest potential for upgrades, high-efficiency early

replacements or re t i re m e n t s ?

•  Which approaches have worked in the past and are likely to work in the future? 

•  What kinds of policies and programs are needed to change consumer decisions and incre a s e

upgrades, early replacements, and re t i rements of appliances?

Based on an understanding of these issues, policy-makers will be able to craft successful 

g reenhouse gas reduction programs for consumer appliances.

The hypothesis is that, with the proper information and support, consumers will change their norm a l

p u rchasing behavior so that they upgrade to more efficient products, replace old appliances early with

h i g h - e fficiency models, and re t i re second refrigerators. In order to evaluate this hypothesis and to develop

a p p ropriate public policy to encourage upgrades, early replacements, and re t i rements, it is essential to

understand how and why consumers purchase appliances and how those purchases might be influenced. 

Consumers can purchase appliances directly, typically for replacement at the end of the applia n c e ’s

useful life or for home remodeling purposes. Consumers may also purchase appliances indirectly if they

buy a new house that has appliances alre a d y. In this indirect situation, consumers do not usually have a

substantial influence on the type or efficiency of the appliances supplied. There f o re, policies that focus on

direct replacement and remodeling purchases are likely to be most effective in changing purchasing behavior.

In addition to replacing appliances and remodeling, consumers can re t i re extra, ineff i c i e n t

a p p l iances they no longer need, especially refrigerators. The saturation level for refrigerators, for examp l e ,

now exceeds 100 percent because some households maintain two operating refrigerators for extra capacity.

This second refrigerator is usually older and less efficient than the primary one. Retiring the secondary re f r i g-

erator would yield an immediate reduction in electricity consumption, electric bills, and greenhouse gases.

2

+

+

+ I n c reasing   consumer participation in Reducing Greenhouse Gases



3

+

+

+I n c reasing   consumer participation in Reducing Greenhouse Gases

III. Potential Electricity Savings and Greenhouse Gas Re d u c t i o n

Po t ent i al sav i n gs in el e c tr i c i ty consumpt i on dep end on the ty p es of

a c t i ons consumers take and the numb er of par t i c ip ating consumers. As noted

p re v i o u s l y, early replacements save electricity between the time of the replacement purchase and the

time when ord i n a ry replacement would have been necessary.1 Upgrades save the incremental energ y

between a less efficient, base model and a more efficient, upgraded unit. Retirements save the total

e n e rgy consumption of the product for its remaining life.

R e t i rement of second refrigerators shows the greatest potential savings of 1,500 gigawatt hours

(GWh) of energy per year for each 1 percent of the refrigerator stock re t i red (See Table 1).2 For each 

1 percent of appliance owners who decide to replace an appliance early, the energy savings per year prior 

to “normal” replacement time can vary from 140 GWh to 780 GWh per year, depending on the pro d u c t

type. Upgrading to higher- e fficiency room air conditioners saves 20 GWh per year for each perc e n t a g e

point of purchasers upgrading. Similarly, upgrades of washers and refrigerators to high-efficiency models

save approximately 250 GWh per year over the expected life of the appliance. 

Table 1

Pot ent i al An nu al    Energy Savings from Early Repl a c em ent , Up g ra d e, or Ret i rem ent 

Replaced Replaced with

with Average High-Efficiency Upgraded Retired

Appliance Type Model (GWh) Model (GWh) (GWh) (GWh)

Washer 140  360  250 NA

Refrigerator 500 780 250 1,500

Room Air Conditioner 200 220 20 NA

Note: Per year for each 1 percent of appliance owners making a replacement, re t i rement or upgrade decision. A gigawatt hour (GWh) is an amount of
e n e rgy that will power more than 1.1 million 100-watt lightbulbs for 1 year.

S o u rce: U.S. Department of Energy and Association of Home Appliance Manufacture r s .
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T h e re is no solid foundation for estimating the percentage of consumers who will change their

p u rchasing decisions or choose to re t i re appliances in response to changes in energy prices, impro v em e n t s

in appliance eff i c i e n c y, incentives, or other programs. During the recent DOE minimum appliance energ y

s t a n d a rd rulemakings no manufacturer volunteered a study on the relationships among retail prices, e n e rg y

consumption, and appliance shipment levels.3 A search of the academic literature and unpublished

d o ctoral dissertations showed minimal analysis of these factors. Much of the available analysis derives

f rom work by federally supported laboratories and other organizations that conduct energy consumption

f o recasting, including Lawrence Berkeley National Laboratory (LBL), Oak Ridge National Laboratory ( O R N L )

and the Electric Power Research Institute (EPRI).4 H o w e v e r, these models do not establish reliable re l a-

tionships among costs, energy consumption, and shipments and it is extremely difficult to validate their

underlying data and assumptions.5 Until additional re s e a rch is available, policy-makers can only make

educated estimates of the probable level of consumer response to an energ y - e fficient appliance incentive

or education program. 

The potential energy savings for each 1 percent change in total consumer decisions for early

replacements with high-efficiency units, upgrades and re t i rements is 3,380 GWh per year. Successful

p rograms have reached 2-10 percent of households above the normal size of the local appliance market.6

A 5 percent incremental upgrade, early replacement and re t i rement rate would lead to 17,000 GWh annual

reduction in electricity consumption and a 2.8 mmtce annual reduction in greenhouse gas emissions.
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I V. Relevant Appliances, Market Size, and Annual Emissions

A ty p i c al househ old now has at least one ref r i g erat or, ran g e, w asher,

and dry er. Most households also have dishwashers.7 In certain parts of the country and certain types

of housing, consumers also have room air conditioners. All these use significant amounts of energ y

(See Table 2).8 Other appliances in a home use equal or greater quantities of energy (such as water

heaters, central heating and cooling systems) but, again, most of these units are bought and installed by

contractors. The most promising opportunities for early appliance replacement are refrigerators, washers,

and room air conditioners; refrigerators are also potential candidates for early re t i re m e n t .

Over the past fifteen years, the energy efficiency of appliances has improved so that replacing an

old appliance with a new one of even average efficiency yields an energy saving of 15 percent for washe r s

to 48 percent for refrigerators (See Figure 1).9 Recent developments in washers and refrigerators yield e v e n

l a rger savings between older models and current high-efficiency ones.

Table 2

Inventory of Appliances and Re s i d ent i al Electricity Con su mpt i on 

Saturation Electricity Annual Greenhouse 

Inventory of (percent of Consumption Per Year Gas Emissions (million 

Appliance Type Units (millions) households) (thousand GWh) metric tons carbon equivalent)

Refrigerators 112 115 151 25

Ranges 100 101 34 6

Washer/Dryers 95 74 81 13

Dishwashers 45 52 40 7

Room Air Conditioners 42 41 52 9

Electricity Consumption – 335 55

Major Home Appliances*

Total U.S. Residential 1,000 165

Electricity Consumption

Total U.S. Electricity 3,000 495

Consumption

S o u rce: U.S. Department of Energ y, Appliance Magazine, Association of Home Appliance Manufacture r s .

*Major home appliances comprise 33% of residential electricity consumption. The balance is made up of: space heating (14%), central air conditioning
(10%), lighting (10%), water heating other than for appliances (8%), freezer (4%), television (3%), and other uses smaller than 1% (18%). Sourc e :
U.S. Department of Energ y, Energy Information Administration, 1997 Residential Energy Consumption Survey (RECS).
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Consumers shop for appli-

ances for two principal reasons: to

replace a failed or failing appliance 

or to remodel a kitchen or other room

(including remodeling related to a move),

(See Figure 2). Current appliance ship-

ment data do not distinguish among

appliance purchases for new construc-

tion, replacements, or remodeling.

Shipments for use in new houses require

approximately 1.3 million units.10

The replacement and remodeling 

categories together represent over 

80 percent of total appliance shipments. In these latter two cases, consumers typically have direct choice

of appliance models and efficiency levels (See Table 3).

The average life of major home appliances reflects a range of time over which individual appliances

will fail and will be replaced. The average life of washers is now 14 years. Refrigerators currently last

on average about 19 years. This means that on average, 1/14th (7 percent) of the washers and 1/19th 

(5 percent) of refrigerators will fail

each year.11 For a household with sev-

eral appliances, the likelihood of at

least one appliance failing in a year

is the sum of the individual expected

failure rates. For example, a house

with a washer and a refrigerator has

roughly a 12 percent probability of

having one or the other of these

Increasing   consumer participation in Reducing Greenhouse Gases

Figure 1
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appliances fail. An average household with a washer, a dry e r, a re f r i g e r a t o r, a stove, and a dishwasher m a y

a p p roach a 20 percent or greater probability of having at least one of the appliances fail in any year. As a

consequence, 20 percent or more of U.S. households are in the appliance market every year.

Table 3

Replacement Po r t i o n of Appliance Sh ipm ents 

Replacement 

Total Shipments Replacement & Remodeling

in a Typical Year & Remodeling Shipments in a

Appliance Type (thousands)  (percent) Typical Year (thousands)

Refrigerators 8,500 83 7,100

Washers 6,700 83 5,600

Dishwashers 5,000 85 4,250

Room Air Conditioners 4,000 88 3,500

S o u rce: Appliance Magazine, U.S. Department of Commerce and Association of Home Appliance Manufacture r s .
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V. Consumers Save Money through Early Replacements and Upgrades

A consumer ’s decisi on to replace an appl i ance early with a hi gh -

eff ic i en cy unit or to up grade to a more eff i c i ent one has a si gn if i c ant econ om i c

c omp onent . In both instances, the consumer pays more up front but has lower energy costs over t i m e .

The financial effects are simplest in an upgrade decision. In this case, the consumer pays a

p remium for a more efficient appliance. For example, a $550 basic refrigerator could have an annual

e n e rgy cost of $60. A more efficient model with a purchase price of $660 could have an annual energ y

cost of $37.1 2 The incremental purchase price for the consumer is $110 and the annual energy savings

a re $23. This yields a simple payback of 4.8 years and a net present value to the consumer of $78 at 

6 percent interest before the effects of inflation.1 3 A positive net present value means that consumers

a re better off even taking out a loan at the stated interest rate to buy the more efficient refrigerator and

paying back the loan with the money saved in reduced energy bills.1 4

The economic consequences of early replacement are more complicated. A consumer re p l a c i n g

an appliance early makes the purchase before he or she ordinarily would have. In turn, the consumer

receives the savings in energy costs from the time of the actual purchase to the time the new appliance

would have been purchased if it had not been replaced early. For example, in the simplest case, a 

consumer with a 10-year old clothes washer purchasing a new washing machine for $420 could get one

with $25 lower annual operating costs if he or she bought the average model available today. If the

c o ns u m e r’s current washer would have failed in four more years, then the consumer would need to buy 

a new, more efficient washer at that time by paying the $420 purchase price. There f o re, the consumer

gets $25 a year in energy savings for a total of $100 in savings over four years. In exchange he or she

has to pay four years of extra interest on the accelerated purc h a s e .1 5 If the consumer financed the

clothes washer purchase over 5 years at a real (net of inflation) interest rate of 6 percent, the interest on

the purchase over 4 years would be approximately $65.1 6 Thus, by replacing their clothes washer early

the consumer saves roughly $35 ($100 - $65). However, if the consumer purchased a more eff i c i e n t
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E n e rgy Star® model he or she might save $60 per year in energy cost, or $240 over the four years. The

added cost of this more efficient model accrues $100 in interest payments (compared to the $65 in

i n t e rest on the purchase of the standard model) and there f o re results in a total savings of $140 — four

times those achieved by the early replacement with a model of average eff i c i e n c y.1 7

In order to produce net savings to society, the appliance that is being replaced early must also

be re t i red from further service. If it is sold as a “used appliance” or donated to charity its electricity use

will still generate greenhouse gas emissions. If it is re t i red, any remaining economic value it might have

must be “written off” and could significantly reduce the economic benefits of early replacement. In

a d d ition, for refrigerators, freezers, and room air conditioners, the old appliances must not only be re t i re d ,

but their refrigerants must be re c o v e red. In many cases this accelerates in time the expenditure of an

additional $25 to $75 for refrigerant re c o v e ry.  

It is almost always the case that purchasing a higher- e fficiency model when replacing an appliance

early is a better economic option than replacement with models of just average eff i c i e n c y. First, as shown

above, just as for upgrades, higher- e fficiency products, such as Energy Star® appliances, are more attrac-

tive for consumers as early replacement choices than are “typical” appliances. Second, early re p l a c e m e n t

with Energy Star® or other high-efficiency appliances is also more beneficial in terms of energy savings

and greenhouse gas reduction. Finally, early replacement with high-efficiency models avoids a situation 

in which it is preferable to wait for a “normal” replacement cycle when the efficiency of all models 

will have impro v e d .
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VI. Changing Purchasing Patterns 

W hile the econ om i cs of up gra d es and early repl a c ement of major home

appl i an c es with hi gh - eff i c i en cy models are general ly fav orabl e, they are not

alw ays comp el l i n g . In order to produce a significant impact on electricity savings and gre e n h o u s e

gas emissions, current consumer purchasing patterns must be altered. Without intervention of some sort ,

consumers are likely to continue making appliance purchase decisions in the same way and with the

same results as they have in the past. To change consumer behavior, policy-makers need the answers 

to two questions: 

•  What decisions do consumers usually make when purchasing appliances?

•  When is it practical to intervene to change consumer behavior?

The smaller the change the consumer must make in his or her purchasing behavior, the easier 

it will be to modify buying patterns. It is easier to encourage upgrades than early replacements or re t i re-

ments because an upgrade involves the least deviation from typical consumer buying habits. When the

consumer is already in an appliance store and has decided to purchase an appliance, channeling his or

her decision towards a more efficient model re q u i res intervention and influence but the consumer has

a l ready moved over the threshold of indiff e rence. Influencing consumers to replace appliances early or 

to re t i re them re q u i res overcoming the inherent inertia of the status quo. 

A. Consumer Decisions: Upgrades, Early Replacements, and Retirements

T he motiv at i ons for up grade and early repl a c ement decisi ons will be

different from ret irement decisi ons and wil l , therefore, re qu ire different pro-

grams and app e als for consumers to change the ir current behav i or pat t er ns.

F rom the consumer’s standpoint, the decision to upgrade or to replace an appliance early is significantly

d i ff e rent from the decision to re t i re one. With upgrades and early replacements, the consumer is making

an investment before it is absolutely necessary but is gaining a more efficient product. Some consumers

also gain satisfaction from knowing that they are making a personal contribution to energy conserv a t i o n
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and greenhouse gas reduction. It will take diff e rent types of intervention appealing to diff e rent consumer

d e s i res in order to motivate consumers to re t i re a secondary but inefficient appliance, such as an extra

re f r i g e r a t o r, if they do not already plan to replace it.

Consumer Decision Pro c e s s e s

Consumers generally shop for appliances when they are forced to. Unlike shopping for clothes or

other fashion items, appliance shopping is rarely a leisure activity. The most pressing stimulus for buying

a new appliance is a failed or irreparable one, or one that the consumer simply thinks would cost too

much to re p a i r. A large portion of room air conditioner sales, for example, occurs during the first hot

week in June or July. Some consumers also face continuing and escalating repair bills; others have no

immediate need to purchase an appliance. Consumer decisions about purchasing thus fall into thre e

b road categories:1 8

•  S a t i s f i e d : Not considering purchasing a new appliance;

• C o n s i d e r i n g : Beginning to think about purchasing a new appliance, and reviewing appliance

options, models, and prices; and 

•  B u y i n g : S e a rching for a retail outlet and making a purc h a s e .

Changing consumer behavior to encourage early replacement and re t i rement of appliances will

depend on understanding the motivations and constraints facing consumers at each stage in the decis i o n -

making process. Generally, consumers who are in the B u y i n g mode are the most receptive to inform a t i o n

and influence since they are planning to make a purchase, usually in a retail outlet. They are potential

t a rgets for public policy initiatives encouraging them to upgrade from a standard model to a more energ y -

e fficient one. They could also be receptive to information on early replacement or re t i rement of o t h e r

appliances, opening the option to use the retail channel as a means of influencing replacement and

re t i rement decisions.

C o n s i d e re r s a re only beginning to contemplate purchasing an appliance. They might be planning

to remodel. They may be concerned about the age or repair status of a particular appliance in their h o m e .

They could be interested in reducing their energy consumption. They may be interested in reducing g re e n-

house gases. In all these circumstances, Considerers are becoming receptive to information about applia n c e s

but are far from committed to making a purc h a s e .
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In a sense, S a t i s f i e d consumers are the most ambitious targets for public policy initiatives. A b s e n t

any incentives or other influences, they are not likely to consider either early replacement or appliance

re t i rement. Any early replacement purchases by consumers in this group re p resent a public policy i n d u c e d

net change in the appliance inventory, since B u y e r s and many C o n s i d e re r s w e re already planning to re p l a c e

an appliance. 

An individual consumer can be in all three of these purchasing categories at the same time. 

He could be an active buyer for a room air conditioner, beginning to consider replacing a washer, and

p e rfectly satisfied with a dishwasher. That particular consumer could be highly receptive to inform a t i o n

about prices, features and availability for room air conditioners and completely indiff e rent or hostile to

p romotional materials on the value of a newly developed dishwasher. Thus an individual consumer may

need to be reached in diff e rent ways for each of his or her possible decisions.

A consumer’s place in the purchasing categories will affect his or her openness to and interest 

in information on appliances. Particularly for major purchases, the consumer’s re s e a rch process is com-

plicated, involving a combination of timing and attention. Consumers need to focus their attention on an

issue, in this instance the features and benefits of a major home appliance, and the message about those

f e a t u res and benefits must permeate the clutter of information about other products and serv i c e s .1 9 T h e

closer a consumer is to the actual purchase decision (B u y e r s and C o n s i d e re r s), the more receptive he or

she will be to information about major home appliances. Similarly, in-store promotions only help change

consumer behavior when consumers are in the appliance section of a retail store. Thus, in-store pro m o-

tions and sales re p resentatives are most

relevant to B u y e r s and do not re a c h

S a t i s f i e d s, who are not in the store

considering an appliance. As S a t i s f i e d s

move to becoming Buyers, the range 

and specificity of communications

methods i n c reases (See Table 4).

I n c reasing   consumer participation in Reducing Greenhouse Gases

Table 4

Ma j or Methods of Communicating
w i th Con su m er s

Buying Status

Communication Method Satisfieds Considerers Buyers

Mass Media x x x

Utility Bills or Other Direct Mail x x x

Articles and Consumer Magazines x x

In-store Promotions, Product Labels x

Sales Person Influence x
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Influencing Consumer Decisions

The most effective public policy approaches will address issues of importance to consumers

through media that consumers find relevant and credible. Several recent incentive programs and other

public policy initiatives have included consumer surveys that address both the drivers of consumer appli-

ance choice and the media they rely on to gather information for their appliance purchase decisions. 

The available research on consumer attitudes towards appliances indicates that price and specific

product features such as performance/quality, capacity, and reliability are the principal factors affecting

consumer appliance purchase decisions

(See Figure 3).20 In these surveys,

consumers have placed less impor-

tance on operating costs and energy

efficiency, despite the often attractive

returns available from more efficient

appliances. None of these surveys has

been able to explain why. One possi-

ble explanation is that operating costs

are relatively small in absolute magni-

tude and are difficult to disaggregate

from other portions of the household

utility bill. A second possibility is that

consumers still do not understand the

economic trade-offs between more

and less efficient appliance models. A third explanation is that they simply care much more about product

features relative to operating costs. Further research is needed to explain consumer preferences. 

Many consumer surveys conducted on appliances since the 1970s have included questions related 

to the consumer’s intent to buy products at various prices and with various levels of incentives. In one

recent study, 80 percent of retail appliance dealers surveyed said that less than half of consumers will pay

an extra $100 for a “tumble wash” high-efficiency washer and that less than 30 percent of consumers
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would pay an additional $200 for a tumble washer.2 1 In a similar surv e y, 41 percent of consumers s t a t e d

that they would pay no more for an appliance that cost $50 less per year to operate, 24 percent said t h e y

would pay $50 more, 23 percent said they would pay $100 more, and 5 percent said they would pay $ 2 0 0

or more .2 2 Questions about a consumer’s intent to buy are notoriously unre l iable as predictors of consumer

actions, often overstating consumer willingness to make purchases. However, these results tend to indic a t e

that a significant rebate or incentive will be necessary to change consumer behavior either for upgrades

or early re p l a c e m e n t s .

Consumers frequently gather information on appliances before they visit stores and make a purchase.

In a recent survey of consumers considering energ y - e fficient appliances, approximately 64 p e rcent of the

respondents stated that they had done

re s e a rch before they visited a retail store .2 3

Those same consumers stated that the

s h o w room and personal contacts (such 

as past experience and friends) are their

p re f e rred sources of i n f o rmation, and 

other surveys have produced consistent

results (See Table 5).2 4

Consumers also have clear views

on the credibility of various inform a t i o n

s o u rces. Consumer Report s ranks highly 

in all surveys on consumer appliance pur-

chasing, as do sales re p resentatives at

appliance retailers and utility sponsorship

(See Table 6).2 5

I n t e re s t i n g l y, consumers indicate

t h rough focus groups and qualitative c o m-

ments in the consumer surveys that they

believe utility or other rebates place an implicit seal of approval on a new technology.2 6

Table 5

Preferred Sources of Con su m er Adv i c e

Consumer Preference 

Source of Advice (5=Most Valuable, 1=Least Valuable)

Showroom 3.69

Personal Contact 3.41

Magazines 2.88

Newspapers 2.78

TV 2.09

Radio 1.55

Internet 1.54

S o u rce: Brown & Whiting: Consumer Attitudes To w a rd Energ y - E fficient Appliances. 

Table 6

C r e d i b i l i t y to Con su m ers of In form a t i on 

on  Appliances 

Credibility to Consumers 

Source of Information (5=Most Valuable, 1=Least Valuable)

Consumer Reports 4.24

Energy Guide Label 3.70

Utility Company 3.65

Manufacturer 3.24

Sales Person 3.07

Environmental Protection Agency 2.95

Department of Energy 2.87

Articles or Stories in the Media 2.87

Product Advertisements 2.68

S o u rce: Brown & Whiting: Consumer Attitudes To w a rd Energ y - E fficient Appliances.
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A d v e rtising through newspapers, television, and radio generally receives a low ranking both as a

s o u rce of information and for cre d i b i l i t y. This is significant because advertising may be one of the few

ways to influence the decisions of S a t i s f i e d s and C o n s i d e re r s.

B. Consumer Decisions: Early Retirement

Consumers can decide to ret ire a se c on d ary ref r i g erat or or other appl ian c e

for var i ous re asons. They may conclude that the cost of operating the appliance is not w o rth the

benefit of extra capacity. The consumer’s lifestyle may change so that extra capacity is no longer necess a ry.

Or the consumer may make an altruistic decision to conserve energ y. In the first instance, pro v i d i n g

consumers with information on the true cost of operating a secondary, often old and inefficient re f r i g e r at o r

could persuade some consumers to re t i re their extra refrigerators. Otherwise, promoting appliance re t i rem e n t

will re q u i re appeals to environmental or energy concerns rather than education on the trade-offs between

the current appliance and a more efficient newer one. 

The authors found no re s e a rch on the basis for consumer decisions to re t i re a secondary re f r i g-

e rator or on the potential to influence those decisions. Homeowners with secondary refrigerators are not

necessarily in the market for a new home appliance, so they are not exposed to the information sourc e s

available to Buyers. They are likely to draw on the same sources of information as Considerers and Satisfieds.
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VII. Past Efforts to Influence Consumer Choices

Manufa c t urers , the fe d eral gover nment , st ate gover nments , and ut il it i es

have tried ne arly every con c e iv able appro a ch to en c ourage consumers to a dopt

new and more eff i c i ent techn ol o gi es. Each group has provided financial incentives and

e d ucation programs, with some limited infrastru c t u re support .

Each group also has its own objectives. Manufacturers typically seek competitive advantage by

i n t roducing innovative, usually more profitable products. The federal government and state govern m e n t s

seek to promote either energy conservation or environmental improvement. Utility marketing pro g r a m s

originally p romoted increased appliance saturation and fuel switching (e.g., gas water heaters for electric

ones). With the advent of electricity generation capacity limitations, electric utilities embarked on d e m a n d

side management (DSM) programs promoting energy conservation. The collective experiences of these 

various g roups serve as a significant laboratory on how to influence consumer behavior. 

The extent and quality of analysis on program effectiveness varies considerably among pro g r a m s .

Electric utilities have had to justify the effectiveness of their DSM programs to their regulators, so there

is extensive analysis of the savings in energy and peak capacity re q u i rements compared to DSM pro g r a m

costs. In 1982, Congress commissioned the General Accounting Office to assess the effectiveness of the

federal energy conservation tax credit programs. However, both the DSM and federal tax credit studies f o c u s

on overall energy savings rather than combined administrative and incentive program costs. Ve ry little

substantive re s e a rch exists on the link between incentives and change in purchasing behavior.

The danger of relying on past experience from any market promotion program is that a pro g r a m ’s

success or failure is related to a specific time and specific set of overall economic circumstances. An

a p p roach that seemed to have failed in the past may not fail in the future. Each type of market pro m ot i o n

p rogram has a logical audience and probable target for changing purchasing behavior. By understanding

the appropriate targets and objectives for any market promotion program, policy-makers can select a

package of the most promising programs and estimate their likely eff e c t i v e n e s s .
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A. Financial Incentive Programs

F i n an c i al incent ive pro grams come in two broad ty p es: th ose desi gne d

to re duce the initial purchase price and th ose desi gned to re duce (or level )

annu al costs. Initial Cost Reduction p rograms feature rebates and tax credits. Annual Cost R e d u c t i o n

or Leveling p rograms feature low-interest loans, leasing, and inclusion on utility and other bills.

Initial Cost Reduction Pro g r a m s

Rebates are a common thread throughout most new technology promotion programs. Manufacturers,

utilities, and governments have all off e red rebates at various times. For manufacturers, rebates are a form

of short - t e rm price discounting. Rebates have also been a staple of DSM and other programs sponsored b y

electric utilities. In 1992, there were 484 utility programs to promote efficient equipment and applia n c e s .

Of these programs, most (324) targeted water heaters (which are not usually purchased directly by con-

sumers and are, there f o re, not covered in this paper), followed by refrigeration (119). Only 17 of the

refrigerator programs specifically provided incentives encouraging upgrades and 16 provided incentives

for re t i rements; the others principally involved labeling and other forms of information and pro g r a m s

t o c o llect and dispose of refrigerators without any associated incentives.2 7 Most of the incentive pro g r a m s

involved some form of rebate, included related educational or promotional materials, and were sponsore d

by utilities with widely varying numbers of customers. 

As a new eff o rt analogous to the older DSM programs, several utility-centered coalitions have

recently promoted energ y - e fficient washers, including the Wa s h Wi s e p rogram from the Northwest Energ y

E fficiency Alliance; the Tumble Wa s h / E n e rgy Star® p rogram from the Northeast Energy Eff i c i e n c y

P a rtnerships; and California programs sponsored by Pacific Gas & Electric, San Diego Gas and Electric,

S o u t h e rn California Electric and Southern California Gas. However, unlike prior energ y - e fficient consumer

rebate programs these more recent efforts have intentionally attempted to transform the market for re s o u rc e -

e fficient washers. For example, the Wa s h Wi s e p rogram carefully monitored the impact on market share 

of deliberate reductions in rebate amounts and concurrent changes in marketing activities to assess the

p e rsistence of sales of more re s o u rce efficient machines in the market. Over the course of less than

two years the Wa s h Wi s e p rogram was able to eliminate completely consumer rebates, yet still maintain

market share .2 8

+

+
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Governmental organizations have been less inclined to use rebates as a direct consumer subsidy

because of the perceived difficulty in administering a rebate program directly to millions of consumers.

The federal government supported a major market development program in the 1970s using tax credits

for solar energy and energy conserving products. Rebates and tax credits for energy conservation appli-

ances are not now in significant use at the federal or state levels although some programs do still exist

such as tax credits for energy-efficient appliance purchases in Oregon. The Oregon tax credits are also

one of the few programs that cover dishwashers in addition to other products.29

The DSM refrigerator upgrade and retirement programs have had extremely varied rates of par-

ticipation. One indicator of participation is the number of DSM rebates relative to normally expected sales

of refrigerators. If the utility issues more rebates for energy-efficient appliances in a year than historical

average annual appliance sales, the program is almost certainly influencing consumer behavior. However, the

reverse is not true. A utility’s DSM rebate program could influence the behavior of all rebate participants

while remaining below the normal size of the local market. Of the ten clearly identifiable refrigerator

upgrade rebate programs, Northern States Power and the Sacramento Municipal Utility District (SMUD)

achieved penetration levels for refrigerator rebates well above the likely level of the local refrigerator

market, indicating that they were achiev-

ing some level of early replacement

(See Figure 4).30 Otherwise, most

rebate programs achieved penetrations 

at 1-2 percent of the customer base.

Unfortunately, the analyses of DSM pro-

gram effectiveness focused on energy

savings and program costs rather than

probing for cause and effect relation-

ships between programs and consumer

behavior. Similarly, Wisconsin Electric

Power, Menasha (WI) Electric & Water

Increasing   consumer participation in Reducing Greenhouse Gases

Figure 4
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Utilities, and SMUD had retirement levels 

at or above the annual refrigerator market,

also indicating some real retirements (See

Figure 5).31

The SMUD program is an example

of an integrated approach designed to inter-

est consumers and enlist retailer support.

SMUD offered a large rebate ($175 in the

early 1990s) to consumers purchasing

high-efficiency refrigerators, erasing most

of the first cost premium. In addition, SMUD

paid retailers to pick up the consumer’s

old refrigerator when the retailer delivered

the new one; SMUD then arranged for a

recycling depot where the appliance retailer

could return the used refrigerator at the end

of the day’s deliveries. Retailers were paid

for an activity they traditionally performed for free and consumer purchases were subsidized. SMUD con-

sidered this to be a highly successful but very expensive program and the expense level caused SMUD

to cancel it.32

In practice, this particular combination of SMUD programs probably appealed mostly to Buyers

making upgrade decisions. SMUD does not report special outreach efforts to consumers who were not vis-

iting appliance retailers. Furthermore, the nature of the recycling program’s ties to new appliance delivery

means it was unlikely to reach consumers making retirement decisions for secondary refrigerators. The

programs may have prevented some consumers from keeping their old refrigerator (thus avoiding some

electricity consumption from yet another secondary refrigerator) but the program is unlikely to have reduced

substantially the number of existing refrigerators in use.

Increasing   consumer participation in Reducing Greenhouse Gases

Figure 5
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Two new programs have recently used consumer rebates to encourage the use of higher- e ff i c i e n c y

clothes washers: the Wa s h Wi s e p rogram in the Pacific Northwest and the Tumble Wash program in the

N o rtheast. These two programs are comparable in the total number of rebates processed per month for m a r-

kets of approximately equal size. The data on program effectiveness is better for the WashWise program s i n c e

it has been in existence longer. That program appears to have doubled the market share for high-eff i c i e n c y

washers, starting with rebates of $130. Intere s t i n g l y, those rebates were purposefully reduced in Marc h

1998 to $75 and were eliminated in September 1998, but the trend toward purc h a sing high-e ff i c i e n c y

washers has remained stro n g .3 3 The utilities in the Northeast are offering rebates of $100 in Massachusetts

and New Hampshire for any high-efficiency washer. Programs in Connecticut and Ve rmont are for con-

sumers with electric water heaters and the program on Long Island, NY has rebate amounts v a rying by

washer eff i c i e n c y.

Early replacement programs are designed to get consumers to re t i re a functioning, but energ y -

i n e fficient appliance. There f o re, careful attention must be paid in the design and implementation of such

p rograms to ensure that existing appliances are taken out of service. An old appliance “turn-in” pro g r a m ,

modeled after the “halogen torc h i e re turn-in” events sponsored by the Northwest Energy Eff i c i e n c y

Alliance and local utilities is an example of a program design that might serve as a model.3 4 At these

events consumers are asked to “turn-in” standard halogen torc h i e res. In re t u rn the consumer receives a

“ s t o re credit” toward the purchase of a new Energy Star® t o rc h i e re floor lamp. The old fixtures and lamps

a re then dismantled and recycled. This program design has two features worth noting. First, the “store

c redits” can be targeted at specific appliances. For example, such programs could avoid targeting appli-

ances (e.g., refrigerators) where a new federal standard is scheduled to be implemented in less than a

year and focus its attention on appliances (e.g., clothes washers) where a standard change is still several

years away. Second, the “store credit” can serve as a substitute for the “salvage” value of the functioning

appliance. This improves the economics of early replacement by offering a simple and clear “trade-i n ”

value for the existing appliance while ensuring that it is taken out of service and properly re c y c l e d .

The U.S. Congress has used tax credits and other tax incentives to support a wide variety of 

new technologies and other capital investments. The most significant program relating to consumer



21

e n e rgy purchases was the Energy Tax Act of 1978 (P.L. 95-618). The Energy Tax Act authorized 15 perc e n t

tax credits for purchases up to $2,000 ($300 maximum credit) that increased the energy efficiency of a

c o n s u m e r’s home. The Act also authorized 40 percent credits for the first $10,000 investment in re n e w-

able energy technologies installed in homes.3 5

A p p roximately 4-5 percent of all individual income tax re t u rns in 1978 and 1979 claimed credits f o r

e n e rgy conservation investments (3.5 million re t u rns with credits in 1978 and 4.8 million re t u rns in 1 9 7 9 ) .

Average expenditures were just under $700 ($1,400 in 1999 equivalent dollars); total expendit u res w e re

$2.5 billion to $3.3 billion. A much smaller number of re t u rns (40,000 in 1978 and 75,000 in 1 9 7 9 )

claimed credits for investments in renewable energy sources. The average renewable source i n v e s tm e n t

was $1,850 in 1978 and $2,500 in 1979. Given the magnitude of the number of re t u rns claiming

c redits relative to the related industry sizes, it is extremely likely that there was a high pro p o rtion o f

homeowners who claimed tax credits for purchases they would have made without the tax cre d i t s .3 6

The General Accounting Office (GAO) reviewed the Energy Tax Act credit program in 1982 and found all

studies to that date generally inconclusive about the effectiveness of the cre d i t s .3 7 In its re p o rt, the GAO

concluded that no then current study demonstrated that tax credits had a significant effect on encouragi n g

net incremental energy conservation purchases. Further evidence of the ambiguous impact of income tax

credits on generating incremental improvements in consumer efficiency choices comes from a recent analysis

of the sales of Energy Star® clothes washers and refrigerators in Oregon versus surrounding states. In Oregon

t h e re is a state income tax credit available for consumers who purchase these high-efficiency models.

H o w e v e r, the market share of Energy Star® clothes washers and refrigerators in Oregon during 1999 was

actually slightly lower than found in the adjoining state of Washington, which does not offer such c re d i t s .3 8

Cost Leveling

Experience with cost leveling programs has come primarily in the utility industry. These pro g r a m s

allow customers to purchase or lease new products — most often water heaters — and pay for them monthly

t h rough the utility bill. This approach has not been used recently to any major extent for refrigerators or

other home appliances.3 9

+

+
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B. Education and Communications Programs

T here is a vast range of potent i al pro grams to educ ate consumers ab out

hi gh - eff i c i en cy and env ironment al ly frien dly appl i an c es. Education and communicat i o n

p rograms fall into four broad categories: 

1. Product specific information, such as labels;

2. In-store education and promotion, including displays, bro c h u res, and other written inform a t i o n ,

as well as sales re p resentative re c o m m e n d a t i o n s ;

3. Ta rgeted mailings, including utility bill stuffers and other mailings to selected customer 

g roups; and 

4. Mass media communications through television, radio, and newspapers, including advert i s i n g ,

magazine articles, consumer reviews, and Internet sites.

P roduct Specific Programs: Labels 

P roduct labeling programs are the longest running, continuous approach to promoting high-

e ff iciency appliances. As a result of the Federal Trade Commission’s Energy Guide labeling pro g r a m

i n i t iated in the 1970s, all major home appliances now carry labels that show the projected operating

cost and its cost relative to other appliances in the same class.4 0 The program helps consumers make

i n f o rmed decisions about the appliances they buy. A second effect has been to achieve consistency in

e n e rgy usage claims since the label information must be developed through standardized testing pro-

c e d u res. Manufacturers can only make energy consumption and conservation claims that are based 

on test pro c e d u res established by the Department of Energy and are consistent with the information 

on the Energy Guide label.

In a recent extension of the labeling concept, the Department of Energy and the Enviro n m e n t a l

P rotection Agency have developed an Energy Star® labeling program that serves as a seal of approval 

for high-efficiency products. With the Energy Star® label, consumers know that they are purchasing an

e fficient product without having to re s e a rch energy consumption data for all similar products. Curre n t l y,

washers, dishwashers, refrigerators, and room air conditioners are eligible to receive Energy Star® l a b e l s .4 1

I n c reasing   consumer participation in Reducing Greenhouse Gases
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In reviews of the Energy Star® p rograms, approximately 75 percent of consumers claimed to have

been aware of the Energy Guide label and found it to be “moderately to somewhat useful.”4 2 The labeling

p rogram has also influenced manufacturers to change the overall composition of their product mix toward

m o re efficient appliances. Recent re s e a rch indicates that the presence of the labeling program is associ-

ated with an increased rate of energy efficiency innovation in appliances.4 3

U n f o rt u n a t e l y, the Energy Guide labeling program has not kept pace with the advent of elect ro n i c

c o m m e rce. While “online” purchases of major home appliances do not as yet re p resent a major share of

sales, re s e a rch has shown consumers do use the Internet to do comparison shopping.4 4 To aid in their

s e a rch for energ y - e fficient appliances, the Environmental Protection Agency does provide the brand, m o d e l

n u m b e r, energy eff i c i e n c y, and a limited amount of other information for Energy Star® compliant clothes

washers, refrigerators, dishwashers, and room air conditioners on its website. However, none of three m a j o r

online retailers’ websites visited by the authors provided the Energy Guide information for the applia n c e s

l i s t e d .4 5 These sites also did not permit a consumer to use “energy efficiency” or Energy Star® as a selec-

tion or comparison criteria. Given the apparent impact that the Energy Guide labeling program (and by

implication the Energy Star® p rogram) has had, it would appear that the inclusion of this information on

“ e l e c t ronic” showrooms would also be highly beneficial.

I n - S t o re Education Pro g r a m s

M a n u f a c t u rers frequently seek ways to train in-store sales staff of appliance and other re t a i l e r s

about new and innovative products as a means of improving new product acceptance. Appliance retailers, i n

t u rn, seek ways both to excite their in-store sales staff and to give them something to talk about other than

price. The challenge is to reach the many salespeople who are on the floor selling appliances nationwide.

So far, only manufacturers have focused extensively on training in-store appliance sales re p re s e n t at i v e s

to sell high-efficiency appliances and promote early replacement and re t i rement. Other groups have

p rovided salespeople with information on energy savings and cost/saving comparisons. For example, sales

re p resentatives re p o rt that the Energy Guide label provides an ice-breaker for conversations about appli-

ances, making it easier to talk with consumers about energ y.46 As an additional approach for enlisting the
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assistance of retailers, the Wa s h Wi s e p rogram has provided rebates to the retailers payable to the floor

sales staff in order to encourage the sales staff to promote more efficient appliances.4 7 The Wa s h Wi s e

retailer program was designed to function within the standard “sales incentive” stru c t u res operating in

each store or chain, rather than as an “outside” incentive. This approach was selected in an attempt to

institutionalize incentives for salespeople.4 8

I n - s t o re appliance sales staff only come into contact with B u y e r s and some C o n s i d e re r s. T h e re f o re ,

they will be most effective in encouraging upgrade decisions and increasing the number of C o n s i d e re r s

who actually purchase new more efficient appliances.

Ta rgeted Marketing: Bill Stuff e r s

Utilities have frequently used direct mail (i.e., “bill stuffers”) to publicize energy conserv a t i o n ,

e fficient appliances, and other marketing programs. Since the utility sends a bill to each customer m o n t h l y

a n y w a y, and this billing pays the postage and basic handling costs of a direct mail campaign, the m o n t h l y

bill is a low-cost means of advertising. Furt h e r, consumers believe that products and services advert i s e d

in the utility bill are at least implicitly endorsed by the utility so that the utility’s credibility can be

t r a n sf e rred to a new product or technology.4 9

One potential advantage of direct mail is that it reaches S a t i s f i e d s and C o n s i d e re r s as well as

B u y e r s. There f o re, the use of bill stuffers and other direct mailings could help encourage early re p l a c e-

ment or appliance re t i rement by consumers who are not currently visiting an appliance store and shopp i n g

for an appliance. Bill stuffers could be preferable to other direct mail mechanisms because of the low cost. 

Mass Communications 

Mass communication provides the greatest opportunity to reach potential customers who are not

c u rrently shopping for or considering appliances. There are two basic approaches to mass communicat i o n :

a d v e rtising and public relations. In advertising (either paid or public service announcements), the spon-

sor controls the content of the message but there is no implicit or explicit credibility provided by third

p a rties. In other forms of public relations, such as magazine articles, the publisher determines the

c o ntent and provides an implicit endorsement of the message.
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The major disadvantage of mass media advertising is cost versus effectiveness. Sustained

a d v e rtising campaigns covering national audiences can easily cost tens to hundreds of millions of dollars.

While public service announcements are available for free on television and radio, the timing and targ e ti n g

of these announcements are under the bro a d c a s t e r’s control. Public service announcements may not ru n

f requently enough or provide the necessary coverage to influence consumer behavior significantly.

One public relations venue of special significance for home appliances is Consumer Report s. No

other publication or information source has the same visibility and credibility with appliance consumers.

(See Table 5, s u p r a.) Obtaining coverage and endorsement by Consumer Report s adds significant cre d ib i l i t y

to any eff o rt promoting early replacement or re t i rement of appliances. 

Finding an appropriate and cost-effective balance of advertising and public relations will be critic a l

in order to reach Considerers and Satisfieds. This will require enlisting manufacturers in advertising a p u b l i c

policy program as well as using free media and public relations opportunities wisely.

C. New Program Approaches

T he Wa shWi s e ret a il er incent ive is one example of pos sible new pro gram s

that build on past experience to create targeted public policy appro a ches. The i n c e n-

tive payments to retail sales staffs are designed to get dealers involved in educating consumers to overc o m e

consumer hesitancy in purchasing a high-efficiency washer. In a recent set of business school case analys e s

on high-efficiency appliances, one student team suggested an increasing level of rebates for each applia n c e

a consumer replaced early in order to encourage multiple replacements by consumers.5 0 If the federal

g o v e rnment chose to use tax incentives to promote the purchase of higher- e fficiency appliances, it could

give the appliance manufacturers or retailers tax credits and allow them to use those credits to pay for

consumer or dealer rebates. The challenge for policy-makers is to understand the limitations of past

p rograms and to create new programs that are targeted effectively to specific consumer decisions.
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VIII. Effects of Public Policy Programs on Manufacturers

Ac t u al consumer purchases dep end on both what the consumer wishes

to do (dem and) and what pro duc ts are av a il able to purchase (supply ). U n l e s s

m a n u f a c t u rers produce high-efficiency products, consumers cannot purchase them. Similarly, if manufac-

t u rers cease to produce low-efficiency products, then consumers will be forced to buy more eff icient units.

In the most obvious situation, minimum appliance efficiency standards have caused manufacturers to

cease producing lower- e fficiency products and forced consumers to purchase models more efficient than

traditional ones. There f o re, public policy programs oriented towards manufacturers can also have a major

e ffect on consumer behavior.

While it is clearly the case that, over the past twenty years, manufacturers have increased the

average efficiency levels of the appliances they produce, the causes of this change are complex. M i n i m u m

e fficiency standards have played a role as have competitive considerations, consumer demand, public p o l i c y

p rograms oriented towards consumers, and other public policy programs oriented towards manufacture r s .

It is beyond the scope of this study to assess the relative importance of these various factors in influenc-

ing design and production decisions by manufacturers. Whenever public policy programs oriented toward s

consumers are developed, they should consider both whether manufacturers will be in a position to sup-

ply appropriate products and whether they re i n f o rce, duplicate or contradict other manufacture r- o r ie n t e d

p rograms. For example, in the recent agreement on revisions to the federal standards for clothes w a s h e r s

t h e re are provisions that seek to institute “production tax credits” for manufacturers who produce models

exceeding, that is, more efficient than, the proposed new standards. The agreement also calls for u p g r a d e s

to the Energy Star® specifications both to simplify the identification of the models that would qualify

for the tax credit and to continue consumer marketing of products that exceed the minimum federal

s t a nd a rds (See Box 1).
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On May 23, 2000, appliance manufacturers, energy

e fficiency advocates, and DOE officials announced a land-

mark agreement on revisions to the minimum eff i c i e n c y

s t a n d a rds for clothes washers. The agreement, which covers

appliance efficiency standards as well as related incentives

and information programs, culminated months of negotia-

tions between appliance manufacturers and a broad coalit i o n

of public interest advocates. The agreement includes joint

recommendations for: 1) efficiency standard levels and

implementation dates, 2) Energy Star® p rogram specifi-

c ations, 3) federal tax credits for manufacturers and 

4) e n e rgy and water use perf o rmance disclosure / re p o rt i n g .

S t a n d a rd Levels and Implementation Dates: 

The agreement, if adopted by DOE, will increase the

minimum efficiency re q u i rements for clothes washers sold

in this country over the current standards that became

e ffective in 1994. The agreement calls for a 22.5 perc e n t

i m p rovement effective January 1, 2004 followed by a

35 p e rcent improvement beginning January 1, 2007. 

E n e rgy Star® Specifications: 

The agreement calls upon DOE to set the minimum

e fficiency levels for clothes washers to qualify for the Energ y

S t a r® label in 2001 at 35 percent above the current standard

and raise it to 42.5 percent above the current standard in

2004. It also calls upon DOE to increase the minimum eff i-

ciency levels for refrigerators and freezers to qualify for the

E n e rgy Star® label to 10 percent above the new federal stan-

d a rd that takes effect July 1, 2001, and to raise this to 15

p e rcent better than the 2001 standard in 2004. 

Federal Tax Credits: 

P a rties to the agreement support legislation that would

p rovide federal income tax credits for manufacturers prod u ci n g

clothes washers complying with the new standards prior t o

its effective date. In addition, manufacturers could receive

tax credits for producing Energy Star® compliant re f r i g e r a-

tors and freezers. On July 26, 2000 this legislation was

i n t roduced in both the House and Senate in the form of

“The Resource Efficient Appliance Incentives Act” ( S e n a t e

Bill 2939 and House Bill 4977).

P e rf o rmance Disclosure and Reporting: 

The standard establishes the minimum energy eff ic i e n c y

of new clothes washers, but will not regulate the amount of

water that can be used by the machines. However, manuf a c-

t u rers agreed to disclose the energy efficiency and water
c o nsumption of all clothes washers that qualify for the tax

c re d i t / E n e rgy Star® sold beginning sometime in 2001. The

Association of Home Appliance Manufacturers (AHAM) will
also re p o rt the sales weighted average energy efficiency 

and water consumption of all machines sold beginning in

2002 and each machine’s water factor beginning in 2007.
(A machine’s water factor is the total amount of water 

used in a normal cycle.)

DOE estimates that the new agreement will save just

over 5 quadrillion Btu (British thermal units) of energ y
(enough electricity to light 16 million U.S. homes for 25

years) and reduce water use by some 10.5 trillion gallons

over a 25-year period. As a result of these energy savings,
g reenhouse gas emissions will be reduced by 80 million

metric tons per year — an amount equal to that produced 

by nearly 4 million cars. 

P a rties to the agreement include the Association of
Home Appliance Manufacturers, Alliance Laundry Systems,

Amana, Asko, Frigidaire, General Electric Appliances, M a y t a g ,

Miele, Fisher & Paykel, Whirlpool, the Natural R e s o u rc e s
Defense Council, American Council for an Energ y - E ff i c i e n t

E c o n o m y, the Alliance to Save Energ y, Northwest Power

Planning Council, the City of Austin, Texas, Pacific Gas and

Electric Company, the Appliance Standards Aw a re n e s s
P roject, and the California Energy Commission.

While the agreement is subject to a final ru l e m a k i n g

by DOE, it is expected that the joint recommendations by
m a n u f a c t u rers and efficiency advocates will be accepted a n d

written into the final standards. DOE expects to publish the

p roposed clothes washer standards in the Federal Register

this fall and issue the final rule by the end of 2000. 

Box 1  

Industry and Energy Efficiency Advocates Agree on 
New Clothes Washer Standards
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Su mm a ry of In d u s t ry and En ergy Eff i c i en cy Advocates Ag re em ent on 

Cl othes Wa sher St a n d a rd s

Joint Recommendation Clothes Washers Refrigerator/Freezers

New Standard

January 1, 2004 22.5% Improvement (MEF 1.04) Not Applicable

January 1, 2007 35% Improvement (MEF 1.26) Not Applicable

Energy Star® Efficiency Levels

January 1, 2001 35% Improvement (MEF 1.26) 10% Improvement

January 1, 2004 42.5% Improvement (MEF 1.42) 15% Improvement

Tax Credit 

Through December 31, 2003 35% Improvement (MEF 1.26) – $50/unit 10% Improvement – $50/unit 

T h rough December 31, 2006 42.5% Improvement (MEF 1.42) changing to 15% Improvement – $100/unit

45% (MEF 1.5) on January 1, 2004 – $100/unit

Note: MEF = Modified Energy Factor and is a measure of the energy efficiency of a clothes washer. MEF measures the cubic feet/kilo-
watt-hour of energy use per normal laundry cycle. The higher the MEF, the more efficient the machine.
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IX. Conclusions

Public pol i cy pro grams can help change consumer behav i or aroun d

appl i ance purchases. An upgrade program can build on the successes of similar programs spons o re d

by utilities and others for refrigerators, room air conditioners, clothes washers, and dishwashers, among

other appliances. A refrigerator re t i rement program can build on the recycling programs initiated in the

1980s while focusing more carefully on actual re t i rements. Few programs have focused on assuring that

C o n s i d e re r s actually buy appliances rather than deferring the purchase and continuing to use the older,

less efficient one. Similarly, few programs have focused on early replacement separate from upgrades.

F i n a l l y, all programs must ensure that any current appliances are removed from use in order to re d u c e

total societal energy consumption and greenhouse gas production. New public policy initiatives can be

developed which target each of these consumer decisions and which are congruent with emerging minim u m

appliance efficiency standards and other current programs oriented towards manufacture r s .

A. Upgrade Programs: Buyers and Considerers

Up grade pro grams have dem onstrated suc c ess at incre asing purchases

of more eff i c i ent ref r i g erat ors , ro om air con di t i oners , w ashers , and other con-

sumer pro duc ts. These programs have generally off e red incentives of $20 to $150 to consumers

who purchase appliances that are 10-35 percent more efficient than the appliance models that meet

the minimum efficiency standards at the time of the incentive. These programs also typically have been

publicized by both utilities and retailers. At their best, they have had a significant effect on the local

marketplace, sometimes doubling the local market share held by high-efficiency appliances. The Wa s h Wi s e

and Tumble Wash and the SMUD refrigerator programs are good models for a successful upgrade pro g r a m

t a rgeting B u y e r s. These programs were designed to maximize the use of the existing sales chain, but alter

its existing incentive stru c t u re to promote the sale of more energ y - e fficient appliances.

A program to encourage C o n s i d e re r s not to postpone an appliance purchase could use many of

the same program elements as one focused towards B u y e r s. Since many C o n s i d e re r s a re already in

a p p l iance stores, it would be relatively straightforw a rd to develop a program to help appliance sales 
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re presentatives encourage these consumers to purchase now. The recent incentives in the Wa s h Wi s e

p rogram provide a useful example of the power gained with active retailer cooperation. Such a pro g r a m

would clearly be in the interests of appliance retailers, whose sales would increase. In order to maximize

the potential for energy savings (and to spread the typically high fixed cost of marketing over more savi n g s ) ,

replacement programs should always operate in conjunction with an upgrade program so that consumers

can be guided to higher- e fficiency appliance purchases. 

B. Early Replacement: Satisfieds and Considerers

T he most diff i c ult set of pro grams to desi gn and impl ement with

si gn ifi c ant resul ts would fo c us on Sat isf i e ds and Consi d erers to en c oura g e

e arly repl a c ement of appl i an c es with hi gh - eff i c i en cy model s. Not only are the 

economic benefits of early replacement with higher- e fficiency models less clear-cut, but the S a t i s f i e d s a n d

C o n s i d e re r s a re also the least receptive to information about purchasing appliances and the most expensive

to reach. An early replacement program targeted to these groups will need to rely on mass media communi-

cations and other approaches with high credibility (such as government agencies, utilities and C o n s u m e r

R e p o rt s) and with sufficient frequency and cleverness to break through the overall advertising clutter.

While some form of consumer incentive may be necessary, the major hurdle is not consumer economics

but the consumer’s indiff e rence and inattention to appliance eff i c i e n c y. For success, a respected org a n i-

z ation will need to take a s t rong lead to coordinate a consistent, compelling, and memorable message

that catches the attention of consumers. This message will need active support at the retail level to

e n s u re that consumers who are considering early replacement actually make a high-efficiency purc h a s e .

A public policy program oriented towards high-efficiency early replacements must also be d e s i g n e d

in conjunction with any anticipated changes in minimum appliance efficiency standards or other changes

in appliances that could make models available in a few years much more efficient than high-eff i c i e n c y

p roducts currently in the marketplace. From a societal standpoint, consumers contribute more to the envi-

ronment and energy conservation if they delay replacement until the more efficient models come into the

market. Since new energy efficiency standards come into effect on predictable and relatively long cycles,

it should be possible to craft programs that avoid any unanticipated effects of early replacements imme-

diately prior to new standard s .

I n c reasing   consumer participation in Reducing Greenhouse Gases
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C. Retirement

To dat e, m ost ref r i g erat or ret irement incent ives have not dist i n gu ishe d

b et we en true ret irements and disp osal of a sur plus ref r i g erat or once a new

one is purchase d . While a surplus disposal program may help encourage early replacement by

s u bsidizing all replacements, this may not be the best approach since past recycling programs have fre e

rider rates exceeding 60 percent of part i c i p a n t s .5 1 N a rrowing the target segment served by a re t i re m e n t

p rogram is likely to reduce retailer interest if such a program is unavailable to most purchasers of a new

appliance. Retailer influence and publicity could be partially replaced by utility mailings and aggre s s i v e

publicity from Consumer Reports and other highly credible mass circulation journals. Even with this supp o rt ,

h o w e v e r, a re t i rement program is unlikely to attain the same penetration rates achieved by the best

re c ycling programs. 

Public policy programs could, thus, target each major replacement decision as well as early

re t i rements using approaches and methods that have been successful in the past (See Table 7). The total

potential energy savings from these programs will depend on the length of time the program runs and on

how long it would take for the appliance to fail without replacement or re t i re m e n t .

+
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Table 7

Pot ent i al    Public Policy Programs and Ta rget Con su m er Decision s

Decision Target Group Major Program Elements 

Upgrade to More Buyers •  Point-of-sale information including Energy Star® logos

Efficient Appliance •  Energy labels (on appliances) and data on energy use in electronic “catalogs”

•  Sales representative training and incentives

Limit Loss of Considerers •  Point-of-sale information including Energy Star® logos

Potential Buyers •  Easy-to-use cost and savings analyses, especially for potential online buyers 

•  Sales representative training and incentives

Early Replacement Considerers •  Mass communications

Satisfieds Bill stuffers

Consumer Reports

•  Cost and savings analyses

•  Rebates/Store Credits for appliance retirement 

Appliance Retirement All households •  Mass communications 

Bill stuffers

Consumer Reports

•  Rebates 

•  Pick-up and recycling programs
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E n d n o t e s
1. Care must be taken to ensure that the efficiency of the replacement appliance is not significantly below

the e fficiency of the appliance that would have been purchased on a normal replacement cycle, or it is possible that

m o re e n e rgy will be saved by waiting for the normal replacement cycle. This is particularly true if efficiency levels are

i m p ro ving rapidly due to technological advances and/or changes in minimum standard s .

2. Technical Support Documents from U.S. Department of Energy as filings for minimum appliance eff i c i e n c y

s t a n d a rd rulemakings (U.S. Department of Energy — July 1995 for Refrigerators, October 1997 for Room Air C o n d i t i o n e r s

and October 1998 for Washers). This calculation is based on the diff e rence in energy consumption between the average

unit in the housing inventory versus a current basic unit or a high-efficiency unit times 1 percent of the inventory of

appliances for early replacements and re t i rements and 1 percent of appliance purchases for upgrades. 

3. Personal requests by the author (E. Shorey) to the appliance companies while serving as a consultant to the

Association of Home Appliance Manufacturers on rulemaking matters.

4. Lawrence Berkeley Laboratory developed a Residential Energy Model (REM) based in part on earlier energ y

f o recasting work done at Oak Ridge National Laboratory. At the same time, the Electric Power Research Institute develo p e d

the Residential Energy End-Use Planning System (REEPS) model. The purpose of both REM and REEPS is to fore c a s t

e n e rgy consumption by fuel type, region, customer type, and end use. To accomplish this energy forecasting objective,

these models need to incorporate projections of the overall efficiency level and fuel type used by home appliances t h ro u g h

some sort of consumer choice algorithm. Given the dominance of the inventory of appliances at any given time re l a t i v e

to the number of appliances sold annually (approximately 10+ units in the inventory to every unit sold annually), energ y

consumption forecasting models can achieve useful accuracy with only modest accuracy in appliance shipment estim a t e s .

While these models are not explicitly developed to forecast the relationships between appliance prices, energy consump-

tion, and product shipments, the efficiency levels of home appliances are important factors in projecting energy cons u m p t i o n .

T h e re f o re, the developers of these models have attempted to develop and validate both their overall accuracy (the

re l ationship between forecasted and actual energy consumption) and the accuracy and validity of key component elem e n t s

such as energy efficiency and consumption levels of home appliances.

5. The difficulty in validating appliance shipment forecasting models is due to the absence of reliable re t a i l

price data on appliance purchases. This difficulty is also due to the inability to link price data with specific models sold

and with the presence of incentive, promotional, and other programs. Appliances are sold through many diff e rent re t a i l

outlets with wide variations in selling prices to end users. First, there are no consistent sources measuring retail trans-

actions so that the price variations are not well tracked. Second, the variation in prices between retailers for the same

model can be significant relative to the incentive amount of many programs. Without good retail price data, it is virt ua l l y

impossible to measure the relationships between prices, energy costs, other features, and purchase volumes.

6. See Figures 4 and 5.

7. Association of Home Appliance Manufacturers, Home Appliance Saturation and Length of First Ownership

S t u d y, May 1996; U.S. Bureau of the Census, American Housing Survey for the United States in 1995; A p p l i a n c e

Magazine, 2 2n d P o rtrait of the U.S. Appliance Industry, S e p t e m b e r, 1999.
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8. Site electricity consumption weighted by electric percentage of total units. The proposed annual gre e n h o u s e

gas limitation for the United States under the Kyoto Protocol is approximately 1,500 mmtce.

9. Association of Home Appliance Manufacturers, Shipment Statistics, 2000, P rovided by e-mail to E. Shore y.

10. U.S. Department of Commerce, Census Bureau re p o rts C20 — Housing Starts and C22 — 

Housing Completions. 

11. Appliance Magazine, 2 2n d P o rtrait of the U.S. Appliance Industry, September 1999; USDOE “Life Cycle

Cost Spreadsheet, January, 2000” and “National Energy Savings Tw o - Tier Shipments/NES Spreadsheet”, Febru a ry,

2000. Available at http://www. e re n . d o e . g o v / b u i l d i n g s / c o d e s _ s t a n d a rd s / a p p l b rf / c l w a s h e r.html, Association of Home

Appliance Manufacturers, personal communications by authors.

12. Sample values derived from Hakim, S.H., and I. Turiel, C o s t - E fficiency Analysis in Support of the Energ y

C o n s e rvation Standards for Refrigerator/Fre e z e r s , L a w rence Berkeley Laboratories (undated). These sample values are

e x p ressed in constant 1992 dollars and omit any effects from inflation.

13. A simple payback is “the amount of time in months or years re q u i red for an investment to recover its 

non-discounted initial capital cost as a result of savings from that investment.” Net Present Value is “the total pre s e n t

value of an investment; [NPV] takes into account all discounted costs and savings over the full life cycle of the invest-

ment, measures the profitability of an investment and allows alternate investments to be compared objectively.”  U.S.

D e p a rtment of Energ y, Financing Energy Efficiency in Buildings, Rebuild America Guide Series, May 1998.

14. The discussion of net present value is intuitively clearer if the consumer is thought to take out a loan 

for the added price and use the energy savings to pay the loan back. The general argument is the same if the consumer

pays cash and uses the energy savings for other investments or purc h a s e s .

15. This example assumes that any subsequent replacements either take place at the same time or that the

life of the new appliance is long enough so that the present value of any second replacement timing diff e rences are

minimal. Given the long expected lives of major home appliances (14-16 years or more for washers), this assumption 

of inconsequential second replacements will have no practical effects on the economic analysis.

16. For the purposes of analyzing the impacts of appliance regulations on consumer purchases, the D e p a rt m e n t
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