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PREFACE

This work was carried out with the financial support of Consumer:
and Corporate Affnifs (CCA) Canada. It represents an extension of an

earlier project designed to evaluate the potential of life cycle

- costing as a form of consumer information. The earlier work is con-

tained in the authors report, Life Cycle Costing: An Annotated Bib-

liggraphj and Evaluation of Its Potential as a New Form of Consumer

Information, submitted to CCA in March, 1980.

The authors wish to acknowledge the encouragement and guidance
of Dr. Geoffrey mscoéks, Mr. Lee McCabe and Mr. Carman Cullen of
CCA's Consumer Research and Evaluation Branch. Also, Dr. Dennis
McNeill of the University of Denver deserves special mention for hila
major contribution to the design, implementation and aﬁalysis of the

experimental study described in this report.
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EXECUTIVE SUMMARY

A field experiment was set up to examine the relative impact (on
consumers' appliance purchase decisions) of mandated energy label
formats ;ﬁd formats incorporating the concept of iife cycle costs.
Five different label formats uﬁre tested on refrigerator-freezer and
air conditioner buyers. One format contained kilowatt hour informa-
tion (the unit of disclosure used on Canada's ENERGUIﬁE labdbels for
refrigerators and ffeezers). The second and third formats were those
ugsed by the U.S. for refrigerators ($ per year) and air conditioners
(an index number). The final two labels contained different expres-
sions of the product's life cycle c&st (a single total lifetime cost
figure versus figures for costs of each component of the model's
lifetime cost).

The most favourable consumer responses (across a variety of
attitudinal measures and a choice measure) were associated with the
life cycle cost component disclosure format. The $/year format
ranked second in effectiveness. The index and total life cycle cost
formats were quite ineffective. The kilowatt hour disclosure format,
however, was by far the least effective of all the appliance energy
labels tested.

These results imply that the current format for Canada's refrig-
erator and freezer ENERGUIDE labels should be revised. The objec~
tives of the program are more likely to be achieved if one of the
following actions 1is takén to revise present label formats:

(1) A matrix of cost data is added

(2) Doi;ar costs (per year) are used to replace kilowatt hours
(per month) as the unit of disclosure
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(3) Both the above alterations are made

(4) The format of the U.S. refrigerator-freezer label is
adopted.

In addition, efforts to educate appliance buyers on the concept of
1ife cycle cost (via supportive literature, training of appliance
sales people, for eianple) would help achieve the object:lyes of the
ENERGUIDE program. Despite the practical barriers to changing the
status quo, some of the above mentioned steps should be seriously
considered. Maintaining the status ‘quo appears to be inadvigable

based on the results of the present research study.
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1. INTRODUCTION

This tepoi't describes the results of lnicxper:l-ent designed to
seasure the relative impact on consumer appliance decisions of vari-
ous energy label formats. The major focus is a comparison of life
cycle cost (LCC)lfomts and recent mandated energy label formats
that have appeared in Canada (1978) and the U.S. (1980).

Part 1 describes the LCC concept, the policy ietting for LCC in~- |
formation and the initial evidence on consumer use of energy informa-~
tion in various “"purchase” settings. Part 2 describes the method and
results of an innovative experiment designed to provide policy makers
with information on the relative effectivgneu of alternative energy
label formats. Part 3 outlines the implications of the results for

managers of Canada's ENERGUIDE energy labeling program for major

" appliances.

1.1 The Concept of Life Cycle Cost (LCC)

LCC is & relatively new concept used to measure the major cost
elements associated with the lifetime of a physical |:::c:¢lu.c:t:.:l 'I‘he_
basic dimensions of LCC are product cost and product life. Various
definitions of LCC have been offered depending on the niture of the
broduct. In simple form LCC is the sum of all (discounted present
vaike) dollars expended in the acquisition, operation, servicing and
disposal of a product over its lifetime. The costs, therefore, are
cﬁnsidéred to go beyond simple initial acqu:l;:ltr.‘.on; LCC i a multi-

dimensional view of product costs.

1 Product is used in the broad sense. It includes any capital in-
vestment or asset item, for example, buildings, equipment or sys-
tems, consuner durables, etc.




-2 -

The potential of LCC as a conservation tool rests in its sbility
to facilitate trade-offs smong product cost coubonentl, especially
purchase price and energy costs of operation. Product purchases based
on the unidimensional view of cost = purchase price (thus, based on
the criterion of minimizing price) might not result in the lowest
energy cost choice. In fact the lifetime energy cost of operation
for a product chosen using this simple criterion might far exceed
that of a higher priced unchosen slternative. Often it turns out
that the lowest price.option is not the most economical.

Thus, a purchase decision based on the LCC view of product costs
might not only result in a reduction in units of energy consumption
(and a saving of a nations energy resources), but might also result
in a financial gain to the buyer. The LCC view of product costs»nlso
facilitates trade-offs between initial price and non-energy cost com
ponents. As with the price energy cost trade-off, the buyer is often

revarded for taking a multidimensional view of product cost.




1.2 The Policy Setting for LCC Information

A pumber of programs in recent years have focused on one or more
of the components of LCC. Unit pricing in the U.S. was an attempt by
the government to provide the consumer with consistent and uniform
price information across a variety of products. In the energy area,
the most important programs have been the U.S. Voluntary Labeling
Program for Household Appliances and Equipment to Effect Energy
Conservation, the U.S. Energy Policy and Conservation Act (EPCA) and
Canada's ENERGUIDE program.

There appear to be at least five basic objectives underlying

public policies involving energy information. LCC appears to have
some potential for meeting each objective.

The first objective is to encourage consumers to utilize energy

information by providing the data in a uniform and understandable

manner. For example, EPCA is concerned with annual cost provisién
for most appliances and index numbers for those related to tempera-
ture iod:lficat:lon, while ENERGUIDE presents energy costs in monthly
kilowatt hours. In all three cases, the consumer is faced with the
task of comparing "total” price to energy costs presented in a non-
comparable form. How does the consumer decide whether a higher price
is justified by fewer kilowatt hours used or by a lower index number
or by a fractional (annual) energy cost figure? The LCC concept may
provide some relief for the potential consumer problem since the in-
formation is presented in a uniform manner (i.e., dollars) and on the
sane level of measurement (i.e., total price and total energy cost).

A second objective is to educate the consumer about the signifi-
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cance of operating costs. With LCC, since energy is presented as a

total cost, the highest level of aggregation is used. This may in-
crease the probability that the consumer will recognize the signifi-
cance of energy in the decision process as differences between models
will be magnified along the energy cost dimension (e.g., the differ-
ence between $10/year and $15/year is likely to be perceived as less
than the difference between $100 and SISQ, the figures which result
from aggregating energy 'cost. over product life—say, 10 years).

A third objective is closely related to the second--to improve

comparative shopping on the energy dimension. In order for the con-

sumer to utilize energy in comparative shopping, he must recognize
the importance of energy as an attribute. For the consuner,. import-
ance is usualiy a function of two factors: (1) the magnitude of the
costs and (2) perception of significant differences between prod{xcts/
brands on the attribute. Both dimensions are highlighted in an LCC
framework.

A fourth objective is to encourage energy efficient product

design and competition among producers by providing consumers with

information concerning product energy use. There are several alter-

native strategies for accomplishing this objective. One is to man-
date the labels (e.g., EPCA, ENERGUIDE). This, howvever, does not
guarantee increased competition. A second option is to set minimum
efficiency standards to which products mt be manufactured. It is
unlikely that either of the above options will produce maximum
effects. What is needed to complement these strategiei is the moti-
vation at the consumer level. Standards represent an efficiency

tactic aimed at the industry. 1f inplemented, they may achieve a
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result that is inconsistent with other policy objectives. Manufac-
turers may move to the same minimun standard, thus producing no
differences across models and -hd.-iziﬁg t!\e use of enetgf in the
decision process. Consumer information presented in the right format
can enhance competition by _focusing on energy. Increased concern.'
with eﬂergy by the consuﬁer will act as a cue to retailers and manu-
facturers that energy has become a salient attfibute. This process
provides the manufacturer with a new competitive dimension, fosters a
move towara more energy information, and may result in more efficient
appliances being made. 1In fact, there is evidence that Canadian
appliance manufacturers are taking steps to produce more energy ef_f:l-
cient refrigerator-freezers, at least partially in response to
Canada's new ENERGUIDE program (Anderson and Claxton, 1979).
| While not mentioned specifically, it light be assumed that a

fifth goal such as improving the consumer's perception of what con-

stitutes product cost and encouraging favorable trade-offs between

energy and price are also viable objectives. Product cost being .

equated with more than price is likely to be accomplished with the
LCC framework. The dependence and interactions among the cost compo-
nents are more clearly defined with an LCC ftnewotk. thus theoreti-
cally making trade-offs between objective dimensions more likely.
For example, it is known that better insulatioﬁ will result in
r?duced energy consumption for a refrigerator. The M.I.T. Répdrt .
(1975) gives an example of how this trade-off may occur. If the
- value of energy is three cents per kilowatt hour, the cost of insula-
tion is $7, and there is a 2 to 1 iarkup at the point of sale, the

increased insulation will cause a $14 increase in price. However,
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.the reduction in heat leakage will reduce kilowatt hours from 1840 to

1402. Savings in electricity will bde 813.16. a year baged on
$0.03/kilowatt hour.2 If the savings are discounted at 6% for 10
years, there will be a $99.10 energy savings. The net gain is
$85.10; and therefore, the extra insulation material i{s economically
justified. These costs will already be provided to the consumer by
the LCC construct, so that the trade-offs can easily be made. Of
course, whatever decision is made ir.lll, in the final analysis, also
depend on individual and situation specific factors.

One other policy issue should be mentioned. Before deciding
which type of energy information to use, the policymaker should
decide whether he is interested in promoting lowest LCC or lowvest
energy cost. Unfortunately, these are not always compatible. Conse-
quently, he must know under which product classes differences are
likely to occur and how large the differences will be. Then he will

be able to determine the appropriate course of action for the pro-

gram.

2Savings will vary by area and year depending on utility rate
structures. a



1.3 1Initial Evidence on Consumer Use of LCC

Though only one consumer study has dealt specifically with the
consuner's response to LCC in a durable goods purchase decision there
are other studies relevant to the topic of consumer use of energy
information. Several studies have been carried out on energf' label-
ing, an area of interest since labels are a likely place for LCC in~-
formation to be provided should it prove to be better than alterna-
tive information. Alk_o several more general studies have investiga-
ted the importance consumers attach to energy in purchase decisions.

In summary, it has been found that:

(a) energy is not a salient attribute in purchase
decisions, at least for appliances (Anderson,
1977; Contemporary Research Centre, 1977;
Denham et al., 1977);

(b) appliance consumers show an unwillingness to
trade off convenience for energy efficiency,
(Anderson, 1977);

(c) appliance consumers show a lack of knowledge
regarding energy (Contemporary Research
Centre, 1977);

(d) with regard to Canada's ENERGUIDE program, la-
bels appear to impact only the small size-low
price segment of the appliance market (Claxton
and Anderson, 1980), and

(e) label information can have a positive impact
on pre~behavioral consumer measures but are
not likely to impact appliance choice after
only brief exposure (McNeill and Wilkie,

1979),

(f) appliance consumers don't naturally use dis-
counting (or payback) but they should if
energy efficient choices are to be made.
Consumers tend to trade down in purchase price
vhen they know the yearly energy cost of ap-
pliance operation - this may be a poor trade-
off from the point of view of total lifetime

~ costs (Redinger and Staelin, 1980).
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Clearly, therfore, consumer use of energy information will mot
be universal and the use of energy labels may not have the intended

effects. The latter is hinted st in the Redinger and Staelin (1980)

.study vhere knowledge of energy costs (provided by energy labels) re-

sulted in trade-offs to lower purchase prices. It appears as if con-
suners become scared on learning the magnitude of eﬁergy operating
costs and resort to a lower initial price choice to compensate.
Unfortunately, this trade-off may be an expensive one since, from a
lifetime cost point of view, the lover priced alternative may be an
uneconomical choice. The LCC format of providing product cost infor-
mation may help consumers avoid mécononica.l choices. With LCC, all
cost components can be presented in dollar units in the same tinme

frame.

The only reported test of the impact of objgctive LCC informa-

- tion on attitudinal and behavioral dimensions of consumer decision

making is a study conducted by Hutton (1977). Bis results (reported.
in Hutton, 1977 and Hutton and Wilkie 1980) p.rovide a preliminary
assessment of the potential of LCC information. The otud.y. involved
consumers in a simulated purchasing task for refrigerator-freezers.
Hutton's findings support those of McNeill and Wilkie in that
.the strongest results in the LCC study occurred in early levels of
consumer response (e.g., attitudes, knowledge) as opposed to choice.
In addition, it is apparent from Hutton's work that consumer know-
ledge of energy cost data is lacking. Consumers consistently under-
estimated energy costs related to price. This supports other studies
showing that consumers, when discriminating between brands and vhén

evaluating a single brand, do mot consider energy an important dimen-






sion for choice.

-Hutton found, however, that the presentation of LCC information
did improve perceptions of the importance of energy cost. It
appeared that consumers will use the LCC information with positive
results vhen it is provided to them. But, wvhile the information is
perceived as being helpful, results indicated that LCC does produce
some potential dysfunctional consequences in terms of price percep-
tions; faced with LCC information, consumers recorded a less nccuxaté
recall of price. There is also some indication that lower educated
consumers have more trouble with the complex LCC format, although
even these consumer; perform better with the information than with-
out.

Results were somevhat weaker in the areas of attitudes and be-
havior, although still positive. In the LCC condition, more positive
attitudes were recorded in relation to energy saving features while
attitudes toward energy using features were less favorable. 1In terms
of behavior, consumers exposed to LCC information ippeared more wil-
ling to purchase energy saving features, but were not willing to give
up the energy consuming convenience features.

Finally, in a simulated purchase condition, consumers were ex-
posed t6 LCC information purchased appliances that were significanly
more energy efficient. This is a promising finding in light of the
low impact other energy disclosure formats appear to have had on
actual choice behavior. |

The results from Hutton's simulated purchase study show some
proaise for LCC as an inforaation provision at the consumer level.

However, it represents only one attempt and was not carried out under
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actual market conditions.

¢

In summary, there appears to be a number of complexities to
operationalizing an LCC information system for consumer durables.
However, it also appears that LCC has potential in this srea. First,
there is an appealing "fit"™ betweeen policy objectives and and LCC
based consumer information system. Consumer response to existing
energy labeling schemes appears to be low and at times contrary to
policy objectives. Second, though only a small amount of research
attention has been directed at consumer use of LCC, it appears that

the LCC format of disclosure may be more effective than present

energy label disclosures.
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2. AN EXPERIMENTAL ASSESSMENT OF THE RELATIVE IMPACT OF LCC VERSUS

MANDATED ENERGY LABEL FORMATS ON CONSUMER APPLIANCE PURCHASE

DECISIONS

2.1 Intfoduct:lon

The basic objective of this experiment was to extend the accumu-
;nfed knowledge of LCC as it relates to consumer decision making and
energy labeling. Specifically, the study was designed to increase
the information available to policymakers in the following areas:

» Label information

. Energy cost information

« Consuner response to LCC

« Consuner decision processes

o Relative 'effic:lency of energy label formats

It is easily seen from the sccumulated studies relating to LCC

that there is a lack of knowledge about consumer response to energy
information, in general, and to LCC and other disclosure formats in
particular. In spite of this, both the U.S. and Canada have recently
mandated programs that provide energy labels to consumers for a

variety of major durables. Canada's labels contain kilowatt hours

per month and the U.S. labels contain dollar energy cost per year or
an efficiency rating. It 4s not at all elear,. howvever, what cost
information and/or format of presentation will be the most effective
in eliciting the desired changes in consumer decision making beha-
‘vior. In fact, there is at least some evidence (Button and Wilkie,

1980) that LCC {nformation may be a better form of information.

The lack of epecific information on consumer response to energy
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information and format types is an important gap for policymakers to
£111 for several reasons. The most obvious tcauoé is that the more
effective the label in motivating consumers to choose energy effi-
cient products, the greater the ultimate savings in energy. Another
significant reason is to help improve future policy decisions; with-
out data on the relative effectiveness of different types of 1nforl;-
tion and a diagnostic evaluation of alternative formats, erroneous
conclusions sbout energy labeling could be reached. For example, a
disappointing response to current label formats could lead to a deci-
sion that labels per se are an ineffective conoervnfion strategy
while, in fact, poo¥ formatting or poor methods of disclosure may
underlie the lack of effectiveness. Consequently, this experiament
vas designed to examine consumer response to a variety of energy
infornation formats. Consumer reésponses were analyzed across several

response levels —- awareness and knowledge, attitudes, preferences,

and choice.
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2.2 Study Design
The basic design for the experiment was as follows:

Energy Label Formats (treatment conditions)

Dollars/ Kilowatt Lec LCC
Year Bours/year Index Aggregate Components

Alr
Conditioners n=20 20 20 - 20 20

Product

Refrigerator
=Freezers 20 20 20 20 20

Two product classes were used--room air conditioners and refri-
gerator-freezers. The two types were chosen for several reasons.
The first was the fact that U.S. label disclosures vary depending on

the product class. For most product‘l. an average dollars/year energy

related to climate control--space heating or cooling--an index mumber
will be used. In the U.S., air conditioners will have an index num-
ber and refrigerator-freezers a dollar cost. Second, it is likely
that the consuner decision process for these two types of products
will differ. Consuners shopping for air conditioners may be more

energy conscious since this product type is more easily associated

with energy consunption. Additionally, the consumer has more control
over climate control product use in the home. Refrigerator-freegers,
on the other hand, are not normally ulochted with energy use and,
since they are continually “plugged in”, their energy use is less

subject to consumer control.

Five types of energy hfon&tion vere chosen for study, with all

five information types presented on 5 1/2 x 7 1/2 inch yellow and.

1
' cost information format will be used. However, for those products
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black labels with the same basic structure. (Table 1 and Table 2 on
the next two pages contains examples of each label type for refriger-
ator-freezers and for air conditioners). These standardized labels
were used so that any consumer response could be attributed to the
treatment information. The basic ladbel structure was the one de-
signed for the U.S. labeling program since Canada's ENERGUIDE program
had not, as yet, included air conditioneru.f The basic label form
contained several pieces of cost information: (1) an average dollar
cost per year; (2) s range of energy costs for like models complete
with an indication of where the particular model falls in that range;
and (3) s matrix designed to assist the consumer in more closely
calculating his/her specific costs.

The five types of energy information tested were:

o Average dollars per yesr (i.e., the disclosure as per
U.S. refrigerator-freezer labels)

« Average kilowatt hours per year (spproximating Canada's
ENERGUIDE label)

o Index (i.e., the disclosure as per U.S. air conditioner
labels)

« Life cycle cost aggregated (i.e., an slternative to the
above anndqted formats)

o Life cycle cost broken down by components (i.e., an al-
ternative to the above mandated formats)
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TABLE 2

AIR CONDITIONER ENERGY LABEL FORMATS USED POR EACH EXPERIMENTAL
CONDITION

1]
i
ili
{
i
§
I
:
(
!
I

"
ol
N
N

o

‘.q'
N
o
W
th

=5

0
. nmucot. v ® g o0t . @
Vo G wn von Gupuntiey o0 pw B e pmr oo Sp—
Voo 0 e P o = e 0 S B e PR e
b--.--—l-mhl-m‘ flon Gt o fen mesy oS YOV D A PN

JF

o = st
N O b U
T?-“_M B 6 e B
g: : o :f B g'.'—n—m s

9 " "R i
==.==.-‘.-“---- 4 m’-ﬁ..m~---"

— o oK =0 Brrire %

INDEX ' TOTAL LCC 1CC COMPONTTTS

e

\1
l;

"
!!
|
]
:
;
|
§
ki
i

:3
g
i




TN .
' N
i
!

-17 -

Table 3 presents the product information on the models used in

the sxperiment. (The models were provided courtesy of Montgomery

Ward). The information, while similar to actual proc}uct information,
vas manipulated slightly to achieve the desired amount of variability
in price and energy use. Note that the most efficient model for both
refrigerators and air conditioners was Model A. The reader should

refer back to Table 3 when reading the results in section 2.4 of this

report.
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TABLE 3

ENERGY INFORMATION BY LABEL TREATMENT AND PRODUCT CzASS

Label Treatment

Product Class

Total LCC

Yearly Energy Cost
Yearly KWH

Index

LCC - Components

o Price

« Energy

+ Service

Total LCC

Yearly Energy Cost
Yearly KwH

Index
LCC~Components

o Price

« Energy

« Service

Air Conditioner Models

A

O

$777
$ 25
417
9.9
$777
$400
$338
$ 39

B
$895
$ 37
617

7.3
$895
$350
$500

$ 45

C_
$984
$ &7
783

5.7
$984
$300
$635

$ 49

Refrigerator~freezer Models

A B
$1394 $1537
$ 3l $§ 62
850 1033
10.5 6
$1394 $1537
$ 545 $ 515
$ 765 $ 930
§ 84 § 92

c
$1695
$ 70
1167
7.6
$1695
$ 550
$1050
$ 95

D
$1761
$ 82
1367

6.5
$1761
s 425
$1230

$ 106




2.3 Field Methodology

The study took place in tu6 shopping malls 4n Denver, Colorado
during May, 1980. The malls were fn sections of Denver that were
similar in terms of the demographic make-up of shoppers. A standard
shopping mall intercept technique was used to recruit subjects. Sub-
jects were wonen eighteen years of age or older. Each subject was
compensated for her participation. The flow of the experiment can be
seen in Figure 1. Those subjects who evaluated air conditioners had
three sodels from which to choose. The refrigerator-freezer condi-
tions h;d four models. Standard verbal inmstructions were given.
Subjects were told the purpose of the study was to gain knowledge
about how consumers shop for the particular appliasnce.

Subjects were told to role play the following shopping situa-
tion: they are in the market for a refrigerator-freezer (or air con- _
ditioner); the models they are about to evaluate have heen.teéonnend-
ed to them; and after shopping, they are to take the information
gathered back to their spouse and possibly shop at some other stores.
The displays were set up to resemble as closely as possible a real
shopping environment with all the accompanying product information.
The only variance in shopping experience vwas the lnbelvconditions.
Only one or two subjects shopped st s time. Total time for shopping
and completion of the post-test questionnaire was 45 minutes. Sub-
jects were actually in the shopping task for five to ten minutes.
The Appendix contains the written instructions and post-test ques-
tionnaire given to each subject. A profile of the subjects that

participated in the study is found in Table 4.




FIGURE 1
RXPERIMENTAL FLOW

Subject is Randomly Selected From Mall
Read and Sign Release Form
\ A |
Read Introduction and Explanation of “Shopping Trip"™ (see appendix)
V
Shopping Trip

~

Post-test Questionnaire (see appendix)

Provide Compensation and Debriefing
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DEMOGRAPHICS OF SAMPLE:

TABLE 4

REFRIGERATOR/AIR CONDITIONER

1.

2.

Years Since Last Purchase of:

« refrigerator
o air conditiomer

Estimated Yeare Before Next Purchase:

+ refrigerator
o air conditioner

[}

4.5 years (average)
8.5 years (average)

7 years (average)
8 years (average)

3. Age (years): 18-22 23-28 29-33 34-38 39-44 &44-54 55-65 66+
« refrigerator sample (%) 22 33 18 2 4 10 8 3
. . air conditioner sample (%) 23 21 16 13 6 10 11 0
& 4. Education:
]
+ refrigerator sample 13.25 years (average)
o air conditioner sample 12.98 years (average)
S. Income (§): $0-4999 $5-9999 $10-14999 $15-19999 $20-24999 $25,000+
. refrigerator sample (%) 6 17 19 14 17 26
« air conditioner sample (Z) 6 17 16 17 23 26
6. Occupation: Housewife Mgt. Sales Student Education Nurse Secretarisl Other
. refrigerator sample (%) 29 16 3 3 5 4 10 29
. sir conditioner sample (Z) 40 7 3 5 3 & 8 22
7. Spouse Occupation:
. refrigerator sample (%) 1 32 2 2 2 0 1 10
o air conditioner sample (%) 2 20 7 0 1 0 1 21
. 8. Children At Home:
3 . refrigerator sample (I yes) 43%
. air conditioner sample (X yes) 462

—

T W wm = m m w wm omm am



The post-test questionnaire was designed to elicit several
levels of response toward the energy information and format of the

label (see the Appeiulix for sample questionnaires). The order of

.quéltionl wvas chosen to minimize bias due to "yea-saying”™ and to

mininize the possibility that the respondent would discover that the

purpose of the study was focused on the energy labels, and conse-

quently, the energy data. The flow of the questionnaire can be seen

in Figure 2 on the next page.
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FIGURE 2
QUESTIONNAIRE FLOW

Model Preference (Choice)
Model Satisfaction

Subjecé&ve States

+ certainty

o belpfulness

- complexity
likelihood of additional shopping
difficulty of shopping task
desire for additional information

Ranking of Most Important Characteristics
Recall *f Featurei
Attitudes *’ovu‘d Models
Perceptions of Cost
« price
« yearly energy cost
o total lifetime cost
Perceptions of the Make Up of Product Cost
Perceived Lifetime Energy Cost of Preferred Model
Perceptions of Energy Label
- complexity
« helpfulness

« understanding

« confusion
- amount of information

Most Useful Piece of Information on Label
Recall of Comparative Range for Each Model
Payback
Demographics
!osé‘%elpful

o energy information
« unit of presentation
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2.4 Results
The discussion of results will follov'fhe flov of the question-

naire (Figure 2). The focus will be on the impact of the different
energy label disclosure formats on both attitudinal and behavioural
(choice) aspects of decision making for refrigerator-freezers and

air-conditioners.

2.4.1 Impact on Choice

Respondents were asked to rank the models they wvere exposed toA
during their shopping trip in terms of the likelihood of them buying
each model (1 = most likely choice; 2 = gecond choice, etc.) Table 5
indicates the number of subjects whé chose Model A, the most effi-
cient model, as their first choiée or preference.

As_indicated, for air conditioners, the number choosing the most
efficient model (Model A) was significantly different across the for-
mats; the Total LCC condition produced by far the least number of
choices for the most efficient model (7 vs 15 to 18 for the other
four formats). For refrigerators, while the dollars per year and KWH
per year disclosures yielded slightly lower proportions of preference
for the most efficient model, the differences across conditions did
not achieve conventional levels of significance.

Two aspects of the results presented in Table 5 are interesting;
First, for refrigerators, the mmber indicating prefe;ence for the
most efficient model was considerably lower than for air conditioners

- (35 vs T4). This holds even when adjustments are made for the dif-

ferent number of models available. Second, across the two 'product
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classes, the Total LCC condition, which did mot cxplicitiy provide
energy data, resulted in by far the fewest (only 15) energy efficient
choices. The index and the LCC component disclosures yielded the
greatest preference (26 choices sach) for the energy efficient mo-
dels. The yearly formats ru\ulted in intermediate levels of prefer-
.ence for Model A ($/Year - 20; KWH/Year = 22).
TABLE 5
CHOICES OF MOST EFFICIENT MODEL BY DISCLOSURE FORMAT

Product Type Label Condition

Total Choices

of the Most Total LCC

Efficient Model §/Year KWH/Year Index LCC Components
Refrigerator? 35/100 st 5 8 8 9
Air Conditioner  74/100 17 15 18 I 7
22 T 20 26 15 26

‘l‘ptnl

‘ Choosing is defined as indicating Model A as the most preferred (highest
ranked) choice.

2. Spearmans rtho = =.049, p<& 311
3. Spearmans rho = -.3312, p ¢ .001

2.4.2 Impact on Satisfaction and Subjective States

In previous studies different emergy label disclosures have re-
sulted in differences in the satisfaction felt with models of refri-
gerators (see McNeill and Uilkié 1979; Button and Wilkie, 1980).
However, this pattern of finding did not emerge in the present study.
Table 6 contains the relevant results. Virtually all of the format
effects are insignificant for both product classes and for both types
of neuurei (overall satisfaction with each model and subjective

feelings sbout the shopping experience) when choice is used as the

co-variate. It, therefore, appears that the respondents' choice pre-

' 1. Table is read: # Choosing most efficient model (ie., Model A)
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TABLE 6

IMPACT OF DISCLOSURE FORMATS OR SATISFACTION AND SUBJECTIVE STATES

Pependent Significance "Significance
Variable of Covariate: of
' Most Preferred Choice Foraat

Satisfaction ~ A}
Satisfaction - B
Satisfaction - C
Satisfaction - D

Subjective States:

Certainty of best choice

Helpfulness of cost

information

Complexity of cost
information

iLikelihood of shopping

elsevhere
Difficulty

Desire for more
information

" Satisfaction ~ A

Satisfaction - B
Satisfaction - C

Subjéctive States:

~Certa1nty of best choice

Helpfulness of cost

information

Complexity of cost
information

Likelihood of shopping

elsevhere
Difficulty

Desire for more
information

REFRIGERATORS

= 310‘3. P < .00

F= 33, p 2 57

r = 16027’ p ‘ 000
Fe ‘090, P ‘,003

Fe 1035. PL 25
Fu 005, P L -81

F= .04, pil .83

F= .08, p<.78

Fou 48, pg.49 .

Fe= 057. P <L " 1)

AIR CONDITIONERS

r - 53.26’ P ‘ Im
Fe= 3,73, pL .08
Fe=39.79, p< .00

Fs 009, P<-77

Fe= 002, P < .89
r - 1027. P < .27
F= .03, pg -85

P= 2.53, p £.12
F= 3.72, p £.05

P= .10, p< .98

e 1008, p‘o37
b 0‘4, PL 78
= 1.5, pg.l9

F= .69, pg -60
037. p<.82
F= .43, p.78
Fm -39, p< .82

P 1.24, p .29
r - .‘5’ P <-76

' = 2.79’ P ‘ 003
F= .66 p< .62
Fem 10‘5, P < 22

= 066. p4.63
F=1.35 pL .26
Fe= .51, p&.73
F=1.65 p .17

F=1.03, pZ.39
F=3.22, p&.01

1. Refers to satisfaction rating for Model A, the most efficient model.
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ference overvhelms the effects of different disclosure formats.

Though the methods of disclosure do not appear to influence subjec-

tive states, they do appear to have a potential to fmpact choice as

will be discussed below.

2.4.3 Impact on Importance of Product Characteristics

Respondents were asked to indicate which product attributes were
most important in their decision. Table 7 1llustrates how importance
of product characteristics varies by label formats. Similar to the
findings for choice of most efficient model (Table 5), there were
differences by product class. For air conditioners, energy contuﬁp-
tion was perceived to be the most helpful information available fol-
lowed by price information. Howe@er, for refrigerators, data on
energy use ranked either second or third behind shelves or size. It
is clear, however, that vhile energy 1nfornation is perceived as
helpful in both conditions, tye degree of helpfulness is not, in
general, impacted by the manner in which energy 1nforlat{on is di;-
closed. |

TABLE 7

IMPORTANCE OF PRODUCT CHARACTERISTICS BY DISCLOSURE FORMAT

Label Condition

Product Charicterittlct '
Total - LecC

Mentioned as Most Important

$/Year XKWH/Year Index LCC Components

Refrigerators: 1
« shelves 7 42 5 6 7
« energy use 3 & 4 4 2

Air Conditioners:
« price 7 & 3 6 &
7 6 8 9 9

« energy use

1.

Table is read: ¢ mentioning characteristic as most important.

2. Most mentions were for size (o=6)
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2.4.4 Impact on Perceptions of Price, Energy Use and Total Lifetime

Cost

Respondents were asked to recall the price and energy use fig-
ures and to estimate tﬁe total iifetile costs for the aypliancei they
ver§ exposed to in their shopping condition. The variations in these:
measures by label format are depicted in Table 8. The mmbers in the
table are those giving accurate information (i.e., the correct range
of values as compared to exact values) on the different models. As
could be expected from the fact that price data was not communicated
on the labels, there vﬁre no significant differences in the percep-
tions of model price by disclosure format. However, interesting
variations occured in the accuracy of the yearly energy cost and the
total lifetime cost. In general, the subjects do not appear to be
able to transform the energy data from the forn presented on the
label to some other measure. For example, by far the largest nunmber
of accurate perceptions about yearly energy cost occured in the con-
dition with annual cost lsbel information. Similarly, when the sub-
jects were asked perceptions about total lifetime cost, the highest
degree of accuracy occured in the LCC component disclosure condition.
An implication of these findings is that the consumers ability to
make trade-offs between enmergy and other product characteristics (eg.

price) will likely be limited by-the type of disclosure on the
label. _

Of particular relevance to cinada's ERERGUIDE prograa, tﬁe
.!HBJyenr disclosure does not seem to result in accurate perceptions
of either yearly or lifetime costs. This may explain the limited

impact of these lsbel disclosures on consumer choice. An interesting
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TABLE 8

1
ACCURACY OF PERCEPTIONS OF FRODUCT PRICE, ENERGY USE AND NTAL LIFETIHE COST BY

DISCLOSURE FORMAT

Product and Characteristic

Label Condition

Total LCC
$/Year KWH/Year Index LCC Components
Refrigerator - Price: 2
Model A 8 12 13 13 14
Model B 12 10 7 7 9
Model C 5 6 12 7 3
Model D _8 _9 8 12 10
Total 33 37 40 39 36
Air Conditioner = Price:
Model A 15 15 15 9 15
Model B 14 9 13 14 14
Model C 15 12 11 9 14
- Total 44 36 39 32 43
Refrigerator = Yearly
Energy Cost:
Model A 8 0 7 2 0
Model B & 2 3 2 1
Model C 8 3 4 2 1
Model D 7 1 2 0 2
Total 27 6 16 6 7
Air Conditioner - Yearly
Energy Cost:
Model A 8 2 0 3 0
Model B 7 2 2 6 1
Model C 8 1 1 2 2
Total 23 5 3 12 3
Refrigerator - Total
Lifetime Cost (15 years):
Model A 4 4 5 3 6
Model B 2 2 3 3 2
Model C 2 3 3 2 6
Model D 4 1 4 2 4
Total 12 10 15 10 18
Alr Conditioner - Total
Lifetime Cost (15 years):
Model A 2 3 4 2 8
Model B 2 2 6 1 9
Model C 0 1 0 2 4
Total 4 6 10 L) 21

l. Accuracy means an answer that indicated the correct range of values for a

given model attribute not the exact value.

2. Table is read: # of respondents who gave accurate information about the
particular characteristic of a wodel.
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additional observation (mot recorded in Table 8) was that where in-
accurate estimates were given, they tended to be overestimates of

energy use.

2.4.5 Impact on Perceptions of Components of the Cost of a Product

Respondents were asked to indicate which cost component (elec~
tricity, price or maintenance cost) would cost more over the life of
the product. These perceptions are presented in Table 9. Generally,

the findings showv that consumers knov the importance of the energy

~ component to overall product cost. This was not found in an earlier

study (Hutton and Wilkie, 1980).

Specifically, as indicated 4in Table 9, the majority of respond-
ents in every cell of the experimental design reported (realistical-
ly) that electricity costs would be the greatest cost component over
the lifetime of the product. Only in three label conditions did any
sizeable number of respondents indicate that initial purchase price
would be the largest cost component over the life of the product.
(These perceptions are realistic in that, as shown in Table 3, the
price component of the most energy efficient models approximate the
lifetine energy costs of these models). In order, the label ‘forlats
in which this peréeption occured were total LCC, LCC components and
index. The fact that the LCC labels produced the greatest awareness
that price could be higher than lifetime energy costs implies that
these labels facilitated pricg—energy cost trade-offs, a trade-off

that is consistent with policy objectives.
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TABLE 9
PERCEPTION OF PRODUCT COST COMPONENTS BY DiSCLOSURE FORMAT

Label Condition

Question:
Which cost more
over the life of the Total - LCC
product? $/Year KWH/Year Index LcC Components
Refrigerator:
1
electricity cost 16 14 10 12 12
price 3 & 7 6 6
maintenance cost 0 1 1 1 1
19 19 18 19 19
Air Conditioner:
electricity cost 18 16 16 10 15
price 2 3 3 10 5
maintenance cost 0 1 0 _0 0
20 20 19 20 20
Combined:2
electricity cost 34 30 26 22 27
price 5 7 , 10 16 11
maintenance cost 0 2 1 1 1
39 39 37 39 39

1. To be interpreted as 16 respondents in this condition answered that the
electricity cost component would cost the most over the products' life. The
most meaningful comparisons are among the three numbers in a particular for-

mat - product class cell.

2. cht square = 11.93‘ p‘.lS



2.4.6 Impact on Perceptions of Lifetime Energy Use of Most Preferred

Model
Respondents were asked to recall (exactly) the lifetime energy

costs of the model they chose (i.e., ranked first). They were also
asked to indicate how sure they were about the accuracy of their re-
collection. The relevant results are presented in Table 10. There
vere no differences in correct recall between product types. név-
ever, there was a difference, though not large, across disclosure
formats in the accuracy of perceptions of the most preferred models'
lifetime energy use. The explicit cost dilclolu:ec-slyur.--lnd LCC
components-—produced the highest a.ccuucy counts, followed by
KWH/year and total LCC. The index disclosure format was a distant
last. |
In terms of the measure for surety of estimate of lifetime
eneréy cost, there were significant differences across conditions for
refrigerators but not for air conditioners. An additional and inter-
esting finding was that, regardless of under or overestimating these
costs, both subject groups were equally sure that they were right.

Clearly, then, there is a need to increase the accuracy of consunmer

percept‘:lons of product energy use.

2.4.7 Impact on Comparative Judgements of Products' Energy Use

Respondents were asked to judge the energy use attribute of the
various models on a seven point scale (l=good; 7=bad). The findings
of particular interest, the manner in vhich'relpondentl judgement of

models' energy costs varied by disclosure format, are presented inm



- 33 -
, _ TABLE 10
1
CORRECT ESTIMATES OF PREFERRED MODELS' LIFETIME ENERGY USE BY DISCLOSURE FORMAT

Label Condition

. Total LCC )
Product Total $/Year EWH/Year Index LcC Components
# Correct Estimates _
Refrigerator 17/95 6 3 2 2 &
Air Conditioner 16/96 3 4 0 & 5
Total 9 7 2 6 9

Average Scores (1=Very Unsure, 7=Very Sure)

Surety of Energy Use

Refrigerator 3.95 2.95 2.55 &.26 3.45

Alr Condititoner3 302 3.7 ‘.00 3.9 . 4.05

Model A = §765; Model B = $930;

1. Correct answers are (1) for refrigerators:
Model A = §338;

Model C = $1050; Model D = §1230; (2) for air conditioners:
Model B = $500; Model C = $§635.
2. F= 3,16, p£ .02

3. F= 085, P &£ 49
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leie 11. As indicated, the method of disclosing energy wse data did
provide some differences in comparative judgements on this attribute
of product performance. The LCC components most consistently produc-
ed differences in the perceptions of comparative product performance.
Both §$/year and index formats also produced clear differences between
the best and worst models but not to the degree of the LCC~components
disclosure. Both the XWH/year and the Total LCC conditions did not

produce these differences consistently.

2.4.8 Impact on Perceptions of Price-Energy Cost Tradeoffs

An direct attempt was made to measure respondent perceptions of
‘relationnhipn between initial purchase price and energy costs of op~-
eration. Respondents were asked whether they felt a price difference
between the most and least energy efficient products (§120 price dif-
fefence'for refrigerators; $100 price difference for air condition-
ers) would be recovered by energy savings over the life of the pro-

duct and, if so, in how many years. The results are presented in

Table 12.
As indicated in Table 12, it is evident that most (65 to 952)

consumers believe the higher priced model will recover the price dif-
ference via savings in energy costs of operation. Though not statis-
tically significant, there are slightly higher agreeament scores in

the index and total LCC conditions.

There is no apparent systematic format effect on estimates of
how many years it would take for savings in energy operating costs to
cozpensate for the difference in initial price. Estimates range from

approximately 3 1/2 years (average) to 7 years (average) depending on
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TABLE 11

e

1
COMPARATIVE JUDGEMENTS OF MODELS' ENERGY USE BY DISCLOSURE FORMAT

Label Condition

' Total 1.cC
Product/Model $/Year KWH/Year Index 1ce Components
Refrigerators:

HOdel A ‘015 ‘015 ‘090 ‘-70 ‘060
Hodel B ‘-70 ‘075 5050 5-00 ‘095
Model C 4.70 5.35 5.35 5.50 4.90
Model D 5.40 4.65 6.40 5.15 5.70
Difference between
most and least effi-
cient (Model D - Model A)
1.25 «50 1.50 kS 1.30
Alr Conditioners:
Model B S.40 5.30 5.30 &.45 5.10
HOdel C ‘055 6.25 5.95 ‘-7‘0 60“0
Difference between
most and least effi-
cient (Model C = Model A) .
1.00 2.40 1.00 .19 3.45
Combined:
Suonf differences
between most and least
2.25 2.90 2.50 +«64 &4.75

efficient models

1. Judgement about models' energy use were recorded on a seven point good-bad
scale wvhich was subsequently coded l=good, 7=bad.
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TABLE 12
PERCEPTIONS OF PRICE-ENERGY COST TRADE~OFFS BY DISCLOSURE FORMAT

Label Condition

Question
. Total 1CC
$/Year KWH/Year Index LcC Components

Will a higher
price pay off
in energy savings?

. 1l
. refrigerator 15/20 13/19 16/20 19/20 15/20

1
o« air conditioner 13/20 18/20 © 19/20 17/20 14/20
Total 28/40 31/39 35/40 36/40  29/40

How long will it
take to make up
price difference
through energy
cost savings?

2
« Yefrigerator 3.55 3.90 &.30 3.45 3.20

. air conditioner 2.56 3.05 2.85 3.16 3.30

1

1

\

l Total 6.01 . 6.95 7.35 6.61 6.50

1. PFigures in these rovs read: # yes/sample size

2. Figures in these rovs are average code values where the scale is coded: 1 =
0-1 years, 2 = 2-3 years, 3 = &~5 years, & = 6-7 years, 5 = 8-9 years, 6 = 9

Or more years, 7 = mever. .
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the product and label condition. The shortest payback estimates for

refrigerators occured with the LCC component label while, for air

' 'conditioners, the shortest payback was associated with the $/year

format.

2.4.9 Impact on Attitudes Toward the Label Itgelf

Since the five label formats differed in smount and type of in-~
formation, it is reasonable to expect variations in respondent atti-
tudes toward the labels themselves. Five attitudinal dimensions were
measured: conplexity, helpfulness, understanding, clafity and ade-
quacy of information. The results are presented in Table 13 for each
format condition and product type. (Note that with the exception of
the adequacy of infornation.ueauure; the larger the number the more
positive the perception of the label format).

There are several interesting variations in respondent percep-
tions of the labels. For refrigerators, the LCC components format
vas rated highest in simplicity and ease of understanding while
$/year and total LCC formats received the poorest ratings on these
attitudinal dineﬁcions. For air conditioners, there were no signifi-

- cant differences in perceptions of label simplicity but the under-
standing rating was highest for §/year and LCC components formats and
lowest for the KWH/year format.

For both products there were significant differences in percep-
tions of labels in terms of adequacy of information. Since, for this
measure, a score of 1 would indicate “"way too much information™ and a
score of 7 would signify "way too little information™, a score of &

("neither too much mor too little information™) can be taken as the
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TABLE 13

ATTITUDES TOWARD LABEL BY DISCLOSURE FORMAT

Label Condition Statistics
v Total LCcC

Attitudingl  $/Year KWH/Year Index LCC Components F 4
Dimension
Refrigerators:
Helpfulness  4.83 5.10 4.88 4.35 5.25 1.25 .29
Underltlnding ‘005 ‘o 65 ‘c 62 5.05 5.05 20 17 007
Clarity %.29 4.7 &4.67 4.25 4.95 1.13 .35
Adequacy of
Information 3083 ‘03 &, 58 30 80 ‘03 20‘8 005
Air Conditioners:
Silplicity 4.1 3.42 3.84 3.89 3.9 «75 «56
Helpfulness 4.6 4.63 4,52 &.84 4.7 Jdb .96
Understanding &.65 3.3 4.36 &.26 &.65 2.83 .03
Clarity 4.55 3.79 &.32 4.36 4.50 84 .50
Adequacy of
Infomtioﬂ ‘010 3.73 ‘-21 3079 ‘-5 2023 007
1. Attitudinal responses were measured on 7 point likert scales. The scales

eaployed were anchored and coded as follows:

simplicity: 1
helpfulness: 1
understanding: 1
clarity: 1
adequacy of
information:

1
7

= way too much,

very complex,

7

very unhelpful, 7

very hard,

7

very confusing, 7

4 = peither too much nor too little,

way too little.

very simple
very helpful

very easy

very clear

With the exception of the last scale, a higher score reflects positively on

the label format.




most favourable reflection on the label format. On this basis (and

using average scores for each cell of the experimental design) $/year
was rated most favourable (closest to a score of 4) for both pro-
ducts. Also, for both products the index and LCC component formats
appeared to have slightly inadequate amounts of 1nfor-ation vhile the
total LCC format was slightly cxcisQIVe on this dimension. The
KWH/year format for refrigerators was vieved as slightly deficient in

information while it was viewved as slightly excessive by the air con-

ditioner sub-sample.

The following data tabulation summarizes the significant differ-

ences from Table 13.

LABEL FORMAT
Total LCC
$/¥r EKwWwH/Yr Index LCC Components Notation
REFRIGERATORS
Simplicity 4 3 2 5 1 (rank of 1 1s
most favourable)
Understanding 4.5 2 3 4.5 1 "
Adequacy of
Information +.17 -.30 -.58 4,20 -.30 (deviations from
scale rating of
* &: “neither too
auch nor too
little
information™)
AIR CONDITIONERS
Understanding 1.5 5 3 & 1.5 (as for refriger~
: ators)
Adequacy of .
Information ~.10 +.27 -.21 +.21 -.50 (as for refriger-
ators)
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" It is clear from this summarization that respondents reacted more

favourably to labels that were perceived to be slightly inadequate in
amounts of information than to omes tbat' were viewed as slightly ex-
cessive in information. That is, both simplicity and understanding
rankings are best for labels that were perceived to have slightly too
little information.

On basis of this further snalysis, the LCC components label
appear; to be the superior format for emergy consumption disclosure
for refrigerators and to be equally as superior as $/year for air
conditioners. The total LCC and KWH/yesar formats appears to be quite

inferior methods for both products.

2.4.10 JImpact on Perceptions of Most Useful Portion of the Label

Respondents were asked to indicate which piece of information on
a given label (energy use number, comparative range, or matrix) vas
most useful in helping them make a choice. Results are presented in
Table 14. Several interesting results occured. " Overall, the raw
energy use (ié., the nunber at the top of the label) was the least
valued of the three pieces of mfomtion. It received only 57 men-
tions compared to 64 for the comparative range (the bar with the
range of costs) and 70 for the matrix of cost data (the nﬁibert that
pernitted éalculation of "your own" energy costs). Though this dif-
ference is significant at only the .25 level there appears to be a
preference for details on energy costs beyond the raw unit of con-
sunption disclosure. There were, however, some reversals to the
overall trend. For example, for the $/year format, the comparative

range was by far the least preferred piece of information and the raw
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energy use number was slightly more preferred than the matrix of' cost
data. Hovever, the marked lack of preference for the raw emergy use
pumber in the kvwh/year and total LCC format conditions resulted in an
overall (combined) score which indicated this component of the label
was least preferred.

Another interesting observation is that the most preferred piece
of label data tended to depend on the product. For refrigerators,
there was a slight tendency (P «50) for respondents to indicate
that the rav energy use number was tl_:e most preferred label component
.(at 40 mentions). This was followed by the matrix of cost data (at
30 mentions) and the comparative range (I't 26 mentions). For air
conditioners, the preference order was reversed (40 mentions for the
matrix compared to 38 and 17 for the comparative range and raw energy
use mumber, respectively). This ‘difference was significant at the
«10 level. Perhaps the cost of energy is more salient in ﬁhe case of
air conditioner purchases since the duration, hence cost of the pro-
ducts use, 1s directly controllable by the consumer. In contrast, a
refrigerator is plugged in year round and its energy use is much less
controllable by the consumer. This would appear to exﬁllin the in-
" creased desire for further details on energy costs (even personalized
data) on the part of air conditioner respondents.

Several interesting variations in label component preference oc-
cured across disclosure formats within each product type. For exam-
ple, the kwh/year label for refrigerators produced the fewest prefer-
ences for the raw energy use label component. This is in contrast to
the general trend for refrigerator respondents. For air cond itioners

the LCC component label yielded the fewest number of preferences for
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TABLE 14
PERCEPTIONS OF MOST USEFUL PORTION OF THE ENERGY LABEL BY DISCLOSURE FORMAT

Label Condition
Total LCC

Product/Piece $/Year KWH/Year Index Lcc Components  Total
of Information

lefg;ggratorlza

‘ 2
l Energy Use 101 ] 8 10 7 40

Comparat fve?
Range 3 6 8 3 6 26

2
Matrix 7 7 3 7 6 30
- Total 20 18 19 20 19 96

Alr Conditioner:‘

Energy Use 7 3 3 2 2 17
Comparative . -

l Range 3 7 7 8 13 a8
Matrix 8 9 9 9 5 40

. Total 18 15 19 19 20 55
Combined: 3

. Energy Use 17 8 11 12 9 - Y
Comparative '

l Range 6 13 15 11 19 64
Matrix 15 16 12 16 11 ' 70

l Total 38 37 38 35 35 191
1. Reads: Kumber of subjects in subsample for this cell who felt this pilece of

label information most useful. :

2. Energy use = "the large black number at the top”; comparative range = “the
bar with the range of costs”; matrix = "the numbers that allowed you to

figure your own energy cost”.
3. Chi square = 8.78, p ¢ .30
‘. Chi .qure = 13028. P < 10

. 5. Chi square = 10.49, p ¢ .25



the matrix of cost data. This was in contrast to'the overall results

for air conditioner respondents.

2.4.11 Impact on Desired Type and Format of Disclosure

As final measures of respondent views on appliance energy

labels, the following two questions were posed:

ees which of the following kinds of energy information would you
find most helpful when comparing _ (product)?

ees which of the following ways would you rather have the energy
information presented to you?

The response categories and results by label condition are given in
Table 15 on the next page.

As indicated, for both products, there was an overvhelaing
stated preference for yearly dollar cost consunption data. This
strong pattern was present regardless of the experimental labdbel con-
dition to which respondents were cxpou_d. This finding is somevhat
inconsistent with attitudinal responses reported in Table 13 where,
for example, the $/year disclosure format (at least for refr:l.g;ut-
ors) elicited less favourable ratings for understanding ghm other
formats (eg. LCC components). Perhaps it is unwise to place too much
enphasis on what consunéu say they wvant; what is the most preferred
method of disclosure may notAbe the most efficient or effective. On
the other hand, the strong preferences indicated for § cost informa-
tion in Table 15 is consistent with the general findings reported in
Table 14 where respondents preferred the matrix of cost data co-poﬁ-

~ ent of the labels.




-“-

DESIRED TYPE AND METHOD OF PRESENTING PRODUCT ENERGY CONSUMPTION BY DISCLOSURE
FORMAT

' : TABLE 15

Label Condition

| ' _ Total ol
Product/ $/Year KWH/Year Index LCcC Components Total
. Desire
Refrigerators:
' (Kind of Information)
1
« COSt per year 14 13 13 12 9 61
' « total lifetime cost - 2 1 3 & 3 13
. energy efficiency ratio 2 3 3 1 6 15 |
. none of these would be
l helpful 1 ] 1 3 0. 5
(Method of Presentation)
l . dollars 15 1n 14 16 11 67
« kilowatt hours 2 2 1 2 . 2 9
. energy efficiency ratio o - 3 & 2 5 14
. Air Conditioners: '
l (Xind of Information)
. COSt per year 9 10 12 13 12 56
o total lifetime cost 5 4 1 3 2 - 15
l . energy efficiency ratio &4 5 2 4 5 20
. none of these would be
helpful 0 0 2 .0 1 3
' (Method of Presentation)
. dollars 16 15 15 14 16 76
' . kilowatt hours 0 2 3 1 1 7
. energy efficiency ratio 3 3 0 4 3 13
' 1. Reads: MNunber in cell who indicated this kind of (or method of presenting)
' energy information would be most helpful (or preferabdble).




2.5 Discussion
The previous section provided results on consumer response to
various LCC and mandated energy label formats. Since the findings
were quite detailed\and involved many dependent measures it ig useful
to review the highlights. This is sccomplished in Table 16 where the
author has summarized the relative performance of each label format
for each major aspect of consumer decision making measured in the
study. The relative performance of each label disclosure is subjec-
tively rated as good, fair or poor based on the relative magnitude of
the data for a farticulnr response measure and disclosure format
found in the detailed tables presented in the results section of this
report. At the bottom of Table 16 thé total number of good, fair or
poor ratings for each label format is tabulated.
These subjective summary evaluations permit conclusions to be
drawn about the overall effectiveness of each of the five labdbel for-
mats tested in this experimental study. The following general con-

clusions can be dravn from Table 16:

(1) The KWH/Year label is the least effective disclosure format. It
produced zero “good” ratings, four "fair" ratings and six "poor”

ratings.

(2) The LCC components label is the most effective disclosure for-
mat. It yielded eight "good” ratings, one "fair” rating and two

“poor” ratings.

(3) The $/Year label is the second most effective disclosure format.
It's ratings were four "good”, four "fair" and two “poor”.

(4) The index and total LCC labels were quite ineffective; ea;h Te-
ceived only two "good™ ratings.

Two response measures are not summarized in Table 16. The two

measures are:
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TABLE 16

1
SUBJECTIVE SUMMARY EVALUATION OF IMPACTS OF ALTERNATIVE ENERGY LABEL FORMATS

Description of the relative performance of the label formats

Measure of $/Year KWH/Year Index Total LcC
Label Impact LCC Conmponents -
1. ¢ Chooning most

efficient model fair fair good poor good

(refer to Table 5)

2. Satisfaction and
subjective states
(refer to Table 6)

3. Importance attached
to energy use
(refer to Tabdble 7)

4. Ability to recall the
correct range for
various models':

+ price

e yearly energy cost
« total lifetime cost
(refer to Table 8B)

5. Perception of largest
component of product
cost over lifetime

(refer to Table 9)

6. Ability to recall
exact value for
chosen model's

- energy use
(refer to Table 10)

7. Rating of wvarious
models' energy use
(refer to Table 11)

8. (a) Ability to make
price-energy cost
trade-offs
(refer to Table 12)

(b) Length of payback
period
(refer to Table 12)

(no significant format effects when controlling for

most preferred model choice)

(no significant format effects)

(no significant format effects)
good poor fair poor poor
poor poor fair poor good

(for all formats energy is viewed as largest lifetime
cost component, but LCC formats appear to facilitate
realistic price~-energy cost trade-offs hence are
rated good)

good good
good fair poor fair good
fair fair fair poor good -
(some interesting trends)
good good
(some interesting trends)
good poor poor fair fair
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TABLE 16, continued

9. Attitudes toward

label itself:

o simplicity poor fair fair poor good

. understanding fair poor fair poor good

. adequacy of . '
information good poor fair fair poor

« overall trend
(based on observa-
tion that labels
slightly deficient
in information are

most favourably
received) fair poor fair poor good

10. Performance across .

all measures:

o # good ratings
« # fair ratings
« # poor ratings

N
N0
'N“JN
~NW N
~N -

These summary evaluations of label format performance are based on the
author's subjective judgements about the relative degree of positive impact
indicated by the response measures across both product types (refrigerators
and air conditioners) associated with the various label formats.
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(1) Perceptions of the most useful portion of the label (results
were tabulated in Tabdble 14).

(2) Stated preferences for the kind and format of energy inform-
ation (results were tabulated in Tadle 15).

It is not easy to judge whether a particular score (response) on
these -eilures ;s good, fair or poor. (Hence, they were not included
in Table 16).

Considering both the summary results of Table 16 and the re-
sponses to the two additional measures in Tables 14 and 15, it is
clear that there are some deficiencies in Canada's mandated enmergy
label format, ENERGUIDE. ENERGUIDE labels (see Figure 3) contains

only a "raw” energy consumption number (kwh/month). These labels

have no comparative range (e.g., a bar indicating this models' energy

consumption relative to that of similar models) and nmo matrix of cost

data (e.g., & table of annual dollar energy costs for various utility
rates in the case of refrigerators and utility rates and annual hours
of usage in the case of air coﬁditioners). The results of this study
which suggest the Canadian label is deficient are the foilowing:

o« The kwh/yenr label produced by far the poorest impact of the
five disclosure formzats tested.

Consuzers value the raw energy number thé least overall (ie.,
for the two products combined).

The kwh/year label tested in the experiment had the lowest
overall preference for the raw kwh/year units of energy comn-
sumption (printed at its top) compared to the rav disclosure
units used on this portion of the four other test labels.

+ Consumers prefer more detailed data on appliance energy use
than the simple raw unit of energy disclosure (in particular,
they appear to want comparative information on the energy use
of similar models and details on the dollar costs of energy
use for various end-use situations).

« When asked, consumers overvhelmingly say they want cost per
ear information expressed in dollars. (Note that Canada's
ENERGUIDE label has no sention of dollar costs per year or
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FIGURE 3

CANADA'S ENERGUIDE LABEL FOR REFRIGERATORS AND FREEZERS

pareil, de modéle n°
vérifié conformément aux
normes de TACNOR, consomme

kwh




othervise).

The mandated U.S. label for refrigerators appears much superior
to Canada's ENERGUIDE label in light of the above discussion. The
U.S. label containsg annual dollar energy cost information, a range of
such costs for similar competing models and a matrix to indicate var-
iations in these costs at various utility rates, all of which Qere
more favorably received. than simple kilowatt hour data by subjects in
this_otudy. In fact, according to results in the summary Table 16
and Tables 14 and 15, the $/year label disclosure was one of the two
most effective label disclosures of the five disclosure formats test-
ed. Therefore, ir comparison to the curreﬁt mandated refrigerator-
freezer label ir Canada, the more "dollar-cost-information-detailed”
label mandated in the U.S. is luper%ot in generating positive impact
on consumer purchase decisions for this appliance.

The results of this study also suggest there are some superior
formats for appliance energy consumption disclosures to those cur-
rently mandated in Canada and the U.S. In particular, the life cycle
cost label which contained cost components (in contrast to & single
LCC aggregate figure) appeared to be the most effective diaclpsure
format across the variety of impact measures employed in the study.
This label was particularly effe;tive in producing the following
impacts on consumer appliance choice, all of which are desirable from
the policy point of view (as discussed in section 1.2 of this re-
port):

o choice of the most energy efficient model
= accurate conception of energy coats‘ggg totai lifetine costs

realistic price - energy cost trade-offs



positive attitudes towards the label itself (e.g., simple and
easy to understand)

Study results also suggest there were several deficiencies in
the LCC components disclosure format. For example, it was associated
vith poor recall of yearly energy costs; it was rated as slightly in-
adequate in information; and, it produced slightly more pessimistic
payback expectations than some of the other label foraats. On bal-

ance, however, the LCC components disclosure appeared superior to

currently mandated labels.
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3. IMPLICATIONS FOR REVISIONS TO CANADA'S ENERGUIDE LABELING PROGRAM

The results of the present study ltfon;ly suggest that the cur-
rent format for ENERGUIDE labels could be improved. Formats similar
to théle used on like appliances in the U.S. or a new information
form (components of the life cycle costs of the model) appear to pro-
duce superior impacts on consumer appliance decisions.

There are, hovever, several practical barriers to changing the
cu':rent ENERGUIDE format. First, the appliance industry executives
and, perhaps, even the involved government officials, are weary from
the protracted battles over the initial label format and its costs
vs. benefits. They are, therefore, likely to be resistant to-the '
re-negotiating the issues. Second there is a possibility for consum-
er dissatisfaction as any revised iabell are introduced. Not all
manufactured and/or retailer display models could be te-;labeled at
ihe same time. Thus, both old and new labels would be present in the
marketplace for the changeover period vhich could last a year or
more. Consuners might face comparing one model with kwh/month data

to one with, for example, annual cost data. In this oituation,/ com-
pafntive shopping on the basis of energy consumption might prove very
difficult. |

A third practical barrier is the increased difficulty of genera-
ting and/or updating energy consumption disclosures that are expres-
sed in non-electrical units, for example, dollars. The beauty of kwh
units is their accuracy over time. In contrast, any dollar energy
consumption disclosure is subject to .beconing inaccurate as energy
prices change, which they do over time and from region to region.

The life cycle cost component disclosure has the most severe disad-
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~ wvantages in this regard ss it requires data on model price and ser-

vice costs, both of which could vary daily, and could be very expen-

sive and time consuming to generate on s model by model basis.
Despite these barriers, ENERGUIDE program managers should not be
content with the status quo. Based on the findings of this study and

the practical difficulties discussed above, the following action

possibilities are listed:

(1) Addition of a matrix of cost data to the present ENERGUIDE
labels for refrigerators and freezers. The matrix should
contain a range of electricity rates (cost per kilowatt
hour) and the associated monthly or yearly dollar cost in a
similar fashion to the presently mandated U.S. label for
refrigerator-freezers. The possibility of including a .
column of 10 or 15 year energy costs should also be consid-
ered. Consumers react much more favorably to dollar cost
(matrix) details than they do to simple units of electrici-
ty as the method of disclosing appliance energy consump-
tion. These additions would require a slightly larger la-
bel or one with smaller typeface, but the labels would not
have to be changed for changes in the electrical utility

Trates.

(2) Substitution of dollar cost data for kilowatt hours. The
results of this study strongly suggest that if a single
energy consumption value is to appear on the label it
should be dollar cost (annual costs). The dollar cost
could be based on the national average electric rate (as
for the U.S. labeling scheme). The changeover to dollar
costs would not require changes in label size or typeface.
However, the accuracy of the information would be affected .

by changes in utility prices.

(3) Both (1) and (2).

(4) Adoption of the U.S. label format. This would entail a
complete reformating of the present ENERGUIDE labels for

refrigerators and freezers.

At present, though the disclosure format which features life
cycle (price, cneréy and service) cost components appears to produce
very positive consumer response, it is mot suggested as a feasibdle
format alternative for Canada's ENERGUIDE l;beling scheme. In the

short term, there appears to be no easy or inexpensive wvay of genera-
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ting or collecting relevant price and service cost data m;l reflect-
ing these on the labels on a timely basis. This i. not to say that
EXERGUIDE program managers should not attempt to oducafe consumers on
the concept of a life cycle costing approach to appliance decilions.
Inde~ed. the concept and its methodology should be communicated to
consumers directly via printed booklets and point of sale materials
and, indirectly, via training and educational materials directed at
retail sales people.

It could be argued that communications support materials, such
as those currently used to explain and promote ENERGUIDE labels, are
sufficient to achieve the advantages that would be brought about by
the format cbange; listed 4in items (1), (2), (3) and (4) above. This
might be the case if, indeed, consumers are armed with and use the
supportive dollar cost data when comparing models' kilowatt hour con-
sunption values at the point of sale. It is unlikely that any signi-
ficant proportion of appliance shoppers are willing or able to per-
form in this manner. The major advantage of the format changes out-

lined in (1) to (4) above 1is t&t those consumers who do consult the -

label will receive information on dollar energy costs, ‘a coaponent of
disclosure that the present research has demonstrated to be vastly
superjor to a rav kilowatt hour figure.

The objective of Canada's ENERGUIDE progran is to alter consumer
appliance choices in the direction of choosing more energy efficient
models. There is clear evidence that this objective is more likely
to be achieved if the label format is revised to disclose some infor—

mation on the dollar energy costs associsted with applaince use.
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APPENDIX

Sample Post-Purchase Questionnaires Used in This Study
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REFRIGERATOR-FREEZER POST-TEST QUESTIONNAIRE

INTRODUCTION

We would like you to pretend that your refrigerator-freezer is about
to wear out. You have already talked with friends and they have recently
read a very credible technical report that endorses Ward's refrigerator-
freezer line. You have decided to include them in the models under consideration.

Within the Ward's line of refrigerator-freezers, you have narrowed your
choice to 4 models.

Since this is your initial visit to the store, you will likely be shopping
at other stores to compare different brands. Please conduct this shopping
trip as if you can do additional shopping later. '

Your task is to evaluate the four available models as if you were going
to buy a refrigerator-freezer, and the final decision will be made in the
near future, perhaps after you confide with your spouse.

After your shopping trip we will ask you a series of questions about these
models. In these questions the models will be referred to by the letters taped
on front (A, B, C, D). These letters are for classification purposes and are
used only to help you remember the models better.
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Now that you have had a chance to shop for your refrigerator-freezer, we
would like to know how you feel about each model. Please rank each of the four
models you saw in terms of how likely it is you would buy the model (1 = most
likely, 2 = sccond choice, 3 = third choice, 4 = Jeast likely).

MODEL RARK
¢ A L
) B L
\ c —_—
] D -

Now think of each model in terms of how satisfactory it is to you in
meeting the needs of your family. How satisfactory is each model in relation
to the other models? Please rate cach of the four models by placing an "x"

underneath the adjective that best describes your feelings.

NEITHER
SATISFACTORY .
VERY SOMEWHAT NOR SOMEWHAT VERY
SATIS- SATIS- SATIS- UNSATIS- UNSATIS- UNSATIS- UNSATIS-
{ODEL  FACTORY FACTORY FACTORY FACTORY FACTORY FACTORY FACTORY
A ——————— ‘ S ——————— ————— —————— ————— S ———————— E———————
3 7 2 15 0 4+ 13 2z =3
B -~ ———— — —— . 4 v = — — -—— et w— Ga—— — Ama—
+3 +2 +1 0 -1 -2 -3
c [ —— ——— e — ————
+3 +2 +1 0 -1 -2 -3
D I o -
+3 +2 +1 0 -1 -2 -3



‘Below are a series of questions related to the shopping trip you just completed. Please
indicate your feclings by checking one of the seven spaces below each question.

1. Based on your evaluation of these four models, how sure are you that you made the
best choicé among the models in order to meet your family's needs and budget?

Very Uncertain Somewhat Neither Somewhat Certain , VEfy
Uncertain . Uncertain Certain nor - Certain Certain
[ Uncertain 77

2. How helpful did you find the cost information in deciding on the model you preferred most?

Very Unhelpful Somewhat Neither Somewhat Helpful Very
Unhclpful Unhelpful Helpful nor Helpful Helpful
Unhelpful ' ;7

3. YHow complex did you find the cost information for each of the models?

Very . Complex Somewhat " Neither Somewhat Simple. Very
Complex Complex Complex nor Simple Simple

How likely is it you would want or need to shop at other stores before decldlng on your
refripgerator-freezer?

Very Unlikely Somewhat Neither Somewhat Likely Very
Unlikely Unlikely Likely nor Likely . Likely

' Unlikely ' :
/ - 7

How difficult was it to shop among these four models of refrigerator-freezers?

Very Difficult Somewhat Neither Somewhat Easy : Very
Difficule - Difficult Difficult Easy Easy
nor Easy —

l . 7

5. How likely is it you would desire more information about these models?

Very Unlikely Somewhat Neither Somewhat Likely Very

Unlikely Unlikely Likely nor Likely Likely
- Unlikely -
/ ‘ /.

I { Simple -

PrevEn T e T
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While you were shopping among the four models, what were the four (4)
characteristics that you felt were the most important in helping you arrive
at vour decision? Please list each factor to the right of the ranking.

30 . Most important
av Sceond most important
27 . Third most important
)
G2 . Fourth most important
Even though vou have just scen the models for the first time, we are interested

in what you remember about them. Since we did not ask you to specifically remember
anv particular information, do not feel bad if you cannot recall exactly. We are
still interested in your ideas, so please give us your best estimate in every case.

For this first set of features, please indicate whether a model had the feature
included by circling YES if it was included or NO if it was not included under
the model. '

FEATURE . MODEL
A B c D
Automatic Ice Maker 2 Yes No 3% Yes No ‘.}\ Yos No 2 Yes No
Glass Shelves - { Yes No <2®Yes No ’1‘/ Yes No 4*Yes No
Frost Free 24 Yes No WYes "No  4Y Yos No ¥ Yes No
Deluxe Insulation 21 Yes No %Yes No % Yes No J-Yes No
Vegetable Bin ny Yes No “hYes No ;.,'f Yes No v, Yes No
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Now that you have given us some information about each model, we would like
to know a little more about how you feel regarding the specific characteristics
of cach model.

Please indicate your feelings by checking one of the seven (7) numbered spaces
below each alternative. For example, if you feel the purchase price for Model A
is very good, place a check (») above +3. 1If you feel it is very bad, you would
place your check (v) above -3. If you feel it is good, mark +2, or if it's bad,
mark -2. If it is only somewhat pood, mark above the +1 or somewhat bad, mark
above -1. If yvou feel it is neither pood or bad, place your check () above 0.

MODEL A

In my opinion:
The purchase price is:

Good 7 {f 5’ ' ‘1‘ 3 > ] Bad
+3 +2 +1 0 -1 -2 -3
The energy use is:
- X
Good / ) Bad
+3 +2 +1 0 -1 -2 -3
The features are:
Good ’) e/ Bad
+3 +2 +1 0 -1 -2 -3

The warranty is:

Good _7 Pad
+3 +2 +1 0 -1 =2 -3
MODEL B
In my opinion:
The purchase price is:
Good 7 ’ » / ‘Bad
+3 +2 +1 : 0 =1 =2 -3
The energy use is:
Good 77/ 4 Bad
+3 +2 +1 0 -1 -2 -3
The features are:
Good 3 ; Bad
+3 +2 +1 0 -1 =2 =3
The warranty is:
-
Good ’ ! Bad
+3 +2 +1 0 -1 -2 =3




ASAY

“N\
-

3

In my opinion:

MODEL C

The purchase price is:

r? /
Good / Bad
+3 +2 +1 0 -1 -2 -3
The energy use is:
Good ;7 . ! Bad
+3 +2 +1 0 -1 -2 -3
The features are: -
'7 .
Good / f Bad
+3 +2 +1 0 -1 -2 -3
The warranty is:
Good d ) Bad
+3 +2 +1 0 5 -3
MODEL D
In my opinion: )
The purchase price is:
}
Good 7 : Dad
+3 +2 +1 0 -1 -2 -3
The energy use is:
/
Good :7 : : Bad
+3 +2 +1l 0 -1 -2 -3
The features are:
) ; ]
Good / . : Bad
+3 +2 +1 0 -1 -2 -3
The warranty is:
”) a
Good / - / : Bad
+3 +2 +1 0 -1 -2 -3
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The next three features may have any one of a number of values. Please
indicate the appropriate value for each model (A, B, C, and D) by placing the
letter of the model above the range of values you fcel most closely represents
that model. For example, if you feel the price of model A was $450, place an
'A' above the range $351 - $450. If B's price was $290, you would place a 'B'
above the $251 - $350 range, and so on.

7

Price ‘ v > b‘ ) > L 7
§150-8250 $251-$350 §351-$450 $451-$550 $551-$650 $651-$750 §751 or
- higher
- ¢
Yearly
Energy . .
Cost : ’ 2- 2 o < (e -
$10-820 $21-$30 $31-$40 $41-$50 $51-560 $61-$70 $71 or
. higher

Another way to think about the cost of an appliance is in terms of all the
dollars spent to buy and run the appliance over its useful life. Assuming an
average lifespan of 15 years, a refrigerator-freezer's total lifetime cost would
include price, lifetime energy cost, and lifetime maintenance cost. What would
you guess the total lifetime cost of each model (A, B, C, D) to be?

Total

Lifetime -
Cost to ' - ! - , P
Operate 5 77 L P ~ /
$1100-1200 $1201-1300 $1301-1400 $1401-1500 $1501-1600 $1601-1700 $1701 or
" higher

AN b
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l‘l would like you'now to consider just the energy label.

_ll. Did you feel that, in general, the label was:

~

make a choice?

-

\

your own energy cost

I I N BN EN-EE W BB am

The large black typed number at the top
The bar with the range of costs

The numbers that allowed you to figure

\ > % 4 < & T
Very Complex Somewhat Neither Somevwhat Simple Very
Complex Complex Complex Simple Simple
I nor Simple
‘ ——ey
! i I/
’ l Very Unhelpful Somevhat Neither Somewhat Helpful Very
Unhelpful Unhelpful Helpful nor Helpful Helpful
‘I Very Hard Hard Somewhat Neither Hard Somewhat Easy to Very'Easy
to to Hard to nor Easy Easy to Understand to
Understand Understand Understand to Understand Understand
' Understand
7 Very Confusing Somewhat Neither Somewhat Clear Very
I Confusing Confusing Confusing Clear Clear
nor Clear
1 7
Had Way Had Too  Had Somewhat Had Neither Had Somewhat Had Too Had Way
Too Much Much Too Much Too Much Too Little Little Too Little
Information Information Information nor Information Information Information
Too Little
Information

2. For you, what was the most useful piece of information on the label iq helping you



Now I would like you to think about the bar that showed the range of costs
on it for a moment. For each.model, indicate where the energy costs were
in the range by circling the arrow that most closely approximates the ,
place where the arrow was for that model. In order to help you remember
better, a dbrief description of each model follows.

Model A - top freezer style costing $545.00

Model B - top freezer style costing $515.00
Model C -~ top freezer style costing $550.00
Model D - top freezer style costing $425.00
' : MODEL A
Model with lowest Model with highest
energy cost - . energy cost
! > 3 Y s ‘e 7 K1 ‘1
ud Y _. v v A ) ; | J | y \ J \ 4
MODEL B _
_ Model with lovest Model with highest
\ . .
A 4 4 L 4 . ) v | ) v \_i |
MODEL C
Model with lowest , Model with highest
energy cost encrgy Cost 7
\ .
‘ Y y L 4 v v 4 \ v v
MODEL D
Model with lowest : Model with highest
energy cost encergy cost
. &
P \ 7
Y L 4 L 4 L J v 4 x -4 y 4

A\

.
' energy cost energy cost



The most energy cfficient refrigerator-freezer had a price of $545.00.
The least cnergy efficient model had a price of $425.00. Do you think
that the savings in energy would offset the higher price of the more
energy cfficient model? That is, do you think you could recover the
extra price in the energy savings you would have over the life of

the refrigerator-freezer?

t A
\p Yes
No ?
How long do vou feel it would take you to make up the difference in price
of the two models through savings in energy costs?
[ ! > 2 f v 2 7
0-1 2-3 4-5 6 -7 8-9 9 Never
Year Years Years Years Years Years




' Please answer the following general information questions.

. '
.
.

\g’ 1. How long has it been since your household purchased a refrigerator-freezer?

o,
‘ Y 3 I { ¢ 1
0-1 ay) 5-7 8-10 11-13 14-16 17 or
: more years

‘? 2. Approximately how long before you purchase your next refrigerator-freezer?
L “Z
0-1 . 2-4 5-7 8-10 11-13 14-16 17 or

more years

).C) 3. Age: 18-22 $123-28  :29-33 :34-38 :39-44 :44-55  :55-65 166 ¢
e
4. Sex: < ¥
.—'}’3) '
:ij,f 5. The last yecar of school I completed was: (Please circle the last year completed)
by l“ & lio
1 2 3 4.5 6 7 8 9 10 11 12 1 2 3 4
Grade School : College
L‘ 6. Earnings of houschold, after taxes, in 1979: _ .
2 | ' - ’
I S IS N
0-5$4999 $5,000- $10,000- $15,000- $20,000- $25,000-
$9,999 $14,999 $19,999 $24,999 above P
'- wﬁ;“'-::
.2 e
é 7-'4F"" l
S 7. What is your occupation? (48 So_,’v‘ﬁ
\ A Lt § dou s
! o : s . ' N . ! - NV
¥, 8. If married, spouse’s occupation? ‘/ 2% PR
tr . & At
. \ 2
2?1 9. Do vou have children living at home at least 9 months a year? Yes No

l.'
)
)
I
)
I
]
)
I
1
i
)
i
)
}
)
}
}
}

S Y
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Some people have proposed that various kinds of energy information be made
Y, available to consumers when they are comparing refr;gerator—freezers. Which
2 ¢ of the following would you find MOST helpful?

Cost per year (Example: $67.50 per year)

Total lifetime electricity cost (Example: $945 total energy cost)

Encrgy efficiency ratio (Example: 7.6 where higher numbers
indicate greater efficiency and lower

numbers indicate less efficiency for
that model)

l
.
5

I find none of these to be very helpful

U O00%

3

. There are also a variety of ways to give the energy information. Which of the
:2 1 following ways would you rather have the energy information presented to you?

nn

Dollars (Example: $450.00)
Kilowatt hours (Example: 180 kwh)

Energy Efficiency ratio (Example: 7.6 where higher numbers
indicate greater efficiency and lower
numbers indicate less efficiency for
that model)

2
3

' - '
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REFRIGERATOR-FREEZER POST-TEST QUESTIbNNAIRE

INTRODUCTION

We would like you to pretend that your refrigerator-freezer is about
to wear out. You have already talked with friends and they have recently
read a very credible technical report that endorses Ward's refrigerator-
freezer line. You have decided to include them in the models under consideration.

Within the Ward's line of refrigerator-freezers, you have narrowed your
choice to 4 models.

Since this is your initial visit to the store, you will likely be shopping
at other stores to compare different brands. Please conduct this shopping
trip as if you can do additional shopping later.

Your task is to evaluate the four available models as if you were going
to buy a refrigerator-freezer, and the final decision will be made in the
near future, perhaps after you confide with your spouse.

After your shopping trip we will ask you a series of questions about these
models. In these questions the models will be referred to by the letters taped
on front (A, B, C, D). These letters are for classification purposes and are

used only to help you remember the wmodels better.



Now that you have had a chance to shop for your refrigerator-freezer, we
would like to know how you feel about each model. Please rank each of the four
models you saw in terms of how likely it is you would buy the model (1 = most
likely, 2 = second choice, 3 = third choice, 4 = least likely).

MODEL RANK
¢
“: A ——
, B
q C
D
4 m—

/

Now think of each model in terms of how satisfactory it is to you in
meeting the needs of your family. How satisfactory is each model in relation
to the other models? Please rate each of the four models by placing an "x
underneath the adjective that best descrlbes your feelings.

NEITHER
SATISFACTORY ,
VERY SOMEWHAT NOR SOMEWHAT VERY
SATIS- SATIS- SATIS- UNSATIS- UNSATIS- UNSATIS- = UNSATIS-
MODEL FACTORY FACTORY FACTORY FACTORY . TFACTORY FACTORY FACTORY
. A .
_0 +3 7 +2 (s 15 0 <+ 1 > -2 2 -3
ll B A
. +3 +2 +1 0 -1 -2 -3
l-Z c -
l +3 +2 +1 0 -1 -2 -3
R
+3 , +2 +1 0 -1 -2 =3
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Below are a series of questions related to the shopping trip you just completed. Please
lindicate your feelings by checking one of the seven spaces below each question.

\ll. Based on your evaluation of these four models, how sure are you that- you made the
best choicé among the models in order to meet your family's needs and budget?

' Very Uncertain Somewhat Neither Somewhat Certain Very
Uncertain Uncertain Certain nor - Certain Certain

l { Uncertain 7

ld
;' 2. How helpful did you find the cost information in deciding on the model you preferred most?

l Very Unhelpful Somewhat Neither Somewhat Helpful Very
Unhelpful * Unhelpful Helpful nor Helpful Helpful

l / Unhelpful 7

¢ 3. How complex did you find the cost information for each of the models? .

. Very Complex Somewhat Neither Somewhat Simple Very
' Conplex Complex Complex nor Simple Simple
/ Simple =

-" 4, How likely is it you would want or need to shop at other stores before deciding on your
refrigerator-freezer? .

Very “Unlikely Somewhat Neither Somewhat Likely =~ Very -
. Unlikely Unlikely Likely nor Likely Likely
Unlikel
/ y g

. 5. How difficult was it to shop among these four models of refrigerafor-freezers’!

l Very Difficult Somewhat Neither Somewhat Easy Very
Difficult Difficult Difficult Easy ‘ Easy

l / nor Easy g
4

" 6. How likely is it you would desire more information about these models?

l Very Uniike ly Somewhat Neither Somewhat Likely - Very
Unlikely Unlikely Likely nor Likely ~ Likely
. : Unlikely 7

l ]
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While you were shopping among the four models, what were the four (4)
characteristics that you felt were the most important in helping you arrive
at your decision? Please list each factor to the right of the ranking.

Most important

2v . Second most important

27 . Third most important

o
L i Fourth wost important

Even though you have just seen the models for the first time, we are interested
in what you remember about them. Since we did not ask you to specifically remember
any particular information, do not feel bad if you cannot recall exactly. We are
still interested in your ideas, so please give us your best estimate in every case.

For this first set of features, please indicate whether a model had the feature
dncluded by circling YES if it was included or NO if it was not included under

the model.

FEATURE . MODEL
A B c D
Automatic Ice Maker . 2 Yes No 3% Yes No 3| Yes No % Yes ﬁo |
Glass Shelves N { Yes No %S®Yes No ‘l,( Yes No W Yes No
Frost Free 24 Yes No YYes No a¥ Yes No ¥'Yes No
Deluxe Insulation 21 Yes No %“Yes No “ Yes No V¥ Yes No
Vegetable Bin ny Yes No <iYes No ".'/ Yes No y.Yes No



Now that you have given us some information about each model, we would like
to know a little more about how you feel regarding the specific characteristics

of each model.

- -

‘ Please indicate your feelings by checking one of the seven (7) numbered spaces
below each alternative. For example, if you feel the purchase price for Model A
. is very good, place a check (v) above +3. If you feel it is very bad, you would

place your check (v) above -3. 1If you feel it is good, mark +2, or if it's bad,
If it is only somewhat good, mark above the +1 or somewhat bad, mark

If you feel it is neither good or bad, place your check (v) above 0.

mark -2,
above ~1,

MODEL A

In my opinién:
The purchase price is:

+3 +2 +1 0 -1 -2 -3
- The energy use is:
”~ ,' ‘
l 1 Good _{ ] Bad
+3 +2 +1 - 0 -1 ~2 -3
l _ The features are:
Good 7 , ‘ ! Bad
. 4% +3 +2 +1 0 -1 -2 -3 S
The warranty is:
. ] '~ Good _7 _ Bad
0 ) +3 +2 +1 0 -1 -2 -3
' " MODEL B
In my opinion:
l The purchase price is:
;(Y Good ”? . /  Bad
- +3 +2 +1 0 =1 ~2 -3
l The energy use is:
q 9 Good 7 ! Bad
' +3 2 +1 0 -1 =2 =3
The features are:
l ¢o Good 7 { _ Bad
+3 +2 +1 -0 -1 ~2 -3
' ' The warranty is:
Good _ 7 ) Bad
' < | +3 2 ) 0 -1 =2 =3



MODEL C

In my opinion:
The purchase price is:

- % Good :7 / Bad
+3 +2 o+l 0 -1 -2 -3 :
The energy use is:
3 Good 7 ! Bad
+3 +2 +1 0 -1 T =2 -3
The features are: -
<Y Good 7 ' ! Baa
+3 +2 +1 0 -1 -2 -3
The warranty is:
§{ Good 7 ’ Bad
+3 +2 +1 0 -1 -2 -3
MODEL D
In opinion:
i The purchase price is:
S Good _1! : ! Bad
+3 +2 +1 0 =1 -2 -3
The energy use is:
~ /
77 Good 7 Bad
3! +3 +2 +1 0 -1 -2 -3
The features are:
]
58 Good 7 ; Bad
: +3 +2 +1 0 -1 -2 -3
The warranty is: _
Good i? . ; /‘ Bad

LAY
o, £

+3 +2 +1 0 -1 =) -3
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The next three features may have any one of a number of values. Please
indicate the appropriate value for each model (A, B, C, and D) by placing the
letter of the model above the range of values you feel most closely represents
that model. For example, if you feel the price of model A was $450, place an
'A' above the range $351 - $450. 1If B's price was $290, you would place a 'B’
above the $251 -~ $350 range, and so on.

7
Price l td > “* - s e ¢7
$150-$250 $251-$350 $351-$450 §451-$550 §551-$650 $651-$750 $751 or
higher
Yearly
Energy
Cost ) 2~ j; L% , ‘ ST' L{ -7
$10-520 $21-530 $31-540 $41-$50 $51-$60 $61-$70 '$71 or
' : higher

Another way to think about the cost of an appliance is in terms of all the
dollars spent to buy and run the appliance over its useful life. Assuming an
average lifespan of 15 years, a refrigerator-freezer's total lifetime cost would
include price, lifetime energy cost, and lifetime maintenance cost. What would
you guess the total lifetime cost of each model (A, B, C, D) to be?

Total ’

Lifetime . . :
Cost to ' - % - | ' -
Operate { 3 L y ~ 7
: $1100-1200 $1201-1300 $1301-1400 $1401-1500 $1501-1600 §1601-1700 $1701 or

* 7 higher
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I would 1like you'how to consider just the energy label.

!‘\‘ ‘::\k-\

st

{ B
e

~.1. Did you feel that, in general, the label was:

. e _
- \ v 3 4 S Y i
Very Complex Somewhat Neither Somewhat Simple Very
Complex Comp lex Complex Simple Simple
nor Simple
I Very Unhelpful Somewhat Neither Somewhat Helpful Very
Unhelpful Unhelpful Helpful nor Helpful Helpful
I Unhelpful
/
tl Very Hard Hard Somewhat Neither Hard Somewhat Easy to Very Easy
to Hard to nor Easy - Easy to Understand to
I Understand Understand Understand to Understand Understand
Understand
' { -7
Very Confusing Somewhat Neither Somewhat Clear Very
Confusing Confusing Confusing Clear Clear
nor Clear )
x | 7.
Had Way Had Too  Had Somewhat Had Neither Had Somewhat Had Too Had Way
Too Much Much Too Much Too Much Too Little Little Too Little
Information Information Information nor Information Information Information
Too Little
Information

2.
nake a choice"

-

The large black typed number at the top

¥ The bar with the range of costs

W

The numbers that allowed you to figure
your own energy cost

I
!
i
I
'
1
I
'
'
1

For you, what was the most useful piece of information on the label in helping you
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Now I would like you to think about the bar that showed the range of costs
on it for a moment. For each model, indicate where the energy costs were
in the range by circling the arrow that most closely approximates the

place where the arrow was for that model.

In order to help you remember

better, a brief description of each model follows.

Model A - top freezer style costing $545.00
Model B - top freezer style costing $515.00
Model C ~ top freezer style costing $550.00

Model D ~ top freezer style costing $425.00

MODEL A :
Model with lowest Model with highest
energy cost e energy cost
Lo % J S ‘e - K o
Y. [ ] v » » A J y \ A  §
MODEL B
Model with lowest . Model with highest
energy cost energy cost
\ v-
A 4 . v . ) gy | 4 v _ i 3
MODEL C
Model with lowest Model with highest
energy cost energy cost ?
\
B J _y A 4 \ i i M : y v . 4
MODEL D ’
Model with lowest Model with highest
energy cost energy cost
3 L 4 L ; . J L | L 4 \ 2 L 4 y



' The most energy efficient refrigerator-freezer had a price of $545.00.

The least energy efficient model had a price of $425.00. Do you think
that the savings in energy would offset the higher price of the more
energy efficient model? That s, do you think you could recover the

‘extra price in the energy savings you would have over the life of
the refrigerator-freezer?

Yes \
No 1

How long do you feel it would take you to make up the difference in price
of the two models through savings in energy costs?

> g “ Y & 7
0-1 2 -3 4-5  6-17 8 - 9 Never
Year Years Years Years Years Years
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Please answer the following general information questions.

1. How long has it been since your household purchased a refrigerator-freezer?

'e
' v 3 J { & L
0-1 2-4 5=7 8-10 . 11-13 14-16 17 or

more years

2. Approximately how long before you purchase your next refrigerator-freezer?

( > > qy & v 7

0-1 =4 57 8-10 T11-13 14-16. 17 or
' more years
( Ly E | § o 7 %
3. Age: 18-22  :23-28  :29-33  :34-38 _ :39-44  :44-55  :55-65__ :66__ :
XA
4. Sex: <€ - P
5. The last year of school I completed was: (Please circle the last year completéd)
: D 1* xf’ o
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4
Grade School College
6. Earnings of household, after taxes, in 1979: _
'
' % E2 J ) ®
0-$4999 $5,000~ $10,000- $15,000~ $20,000- $25,000~
$9,999 $14,999 -$19,999 $24,999 above .
’ - lu,w\h‘
I"H Pl
= MF~
7. What is your occupation? ¥ gafs
. 3’ ' k
q: 5‘“" .
v GdmotT
~ v Nov VW
8. If married, spouse's occupation? ‘/ LE g ea
€
R R
| \ 2
9. Do you have children living at home at least 9 months a year? Yes‘ No



Some people have proposed that various kinds of emergy information be made
available to consumers when they are comparing refrigerator-freezers. Which

of the following would you f£ind MOST helpful?
| D Cost per year (Example: $§67.50 per year)
iy D Total lifetime electricity cost (Example: $945 total energy cost)

3 D Energy efficiency ratio (Example: 7.6 where higher numbers
indicate greater efficiency and lower

numbers indicate less efficiency for
that model)

L! I find none of these to be very helpful

There are also a variety of ways to give the energy information. Which of the
following ways would you rather have the energy information presented to you?

l L__-l Dollars (Example: $450.00)
Z E Kilowatt hours (Example: 180 kwh)

3 [:3 Energy Efficiency ratio (Example: 7.6 where higher numbers
. indicate greater efficiency and lower

numbers indicate less efficiency for
that model)









