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ABSTRACT

Sixty-four residential electrical utility customers rated each of sixteen
space heating and cooling technologies on twelve different attributes, as part
of pilot research for a national area probability survey of customer preference
and behavior, sponsored by the Electric Power Research Institute$

Dissimilarities among technologies were used to determine the range of ap
pl iances that could be included in analyses of tradeoffs made by customers
when they consider relevant utility programs t and the potential general;zabil
ity of consumer decisions regarding participation in such programse These dis
similarities were computed as distances between technologies, developed from
the mean ribute ratings for each technology& Analyses were conducted for
the eleven heating and five cooling technologies ind endentl and for the en-
tire of sixteen taken together~ to determine perceptual ustering of the
technologies0 on the cl was on analyses of the

nal att

i ndi need con der both en neeri ng factors and
in understand1ng customer j ud~ent @ Customer percept ions

determined by engine! ng' : The multaneous analysis of
ssimila ties among technol ies did not divide them between heat
ing technologies, for examp e8 Neither did analysis of heating
divide 1 fuel technologies from others@

Among heating technologies c1 perceptual
dimen on, i natural ri 1, as well
as from wood, coal and kerosene technologies& ric room heat-
ers are so 55; lar from other gas and c technol es considered that
both d n be inc1 within a sin e ana is of customer tradeoffse

larly, perceptual di between central refrigerated air conditioning
cooling technol es are so 9 that the two sets technologies
be

information from this study hel circumscribe the sets demand-side
itioning programs among whi residential customers make technology

is knowledge will assist utility planners to develop customer ac
forecasts, and thus meet the needs and wants of customers@
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INTRODUCTION

The Elecric Power Research Institute is sponsoring research into customer
preference and behavior to assist member utilities to forecast acceptance of
conservation and load management programs.

An important component of this research is identification of the range of
applications and programs perceived as similar by customers. This information
is needed to circumscribe a set of programs or appliances among which customers
may tradeoff attributes when considering participation in utility company pro
grams. When forecasting the market penetrati on and market share of a bi 11
credit program designed to promote high efficiency central air conditioning,
for example~ it is necessary know whether customers are trading off the at-
tributes of such a program only against air conditioners included in the
program, or so against room air cand; oners, evapo ve ers and whole
house fans@
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on perceptual similarities and dissimilari-
ies and util ity programs can be used to define the

rom research on consumer decisions regarding program
on indi , for example, whether the lessons

source program can-be applied to
p system program, to any

, or even as a loan program@

i es were i ned
ree cities, following their

appl iances and the needs

study was limited to 1n9 technologies,
ons on time. ral and room comfort con-
es were i 1n9; several fuel

for ng, but not for cooling@ In all, even heating
five 1ng technologies were considered. The heating tech-
are shown in Table I@



Table I. Heating technologies considered.

Electric technologies

Electric baseboard heat
Zoned electric heat
Add-on heat pump
Independent heat pump system
Electric room heater

Fossil fuel technologies

Gas burning furnace
011 burning furnace
Coa 1 stove
Wood-burning stove
Wood-burning fireplace
Kerosene room heater

The 1"9 technologies are shown in Table II~

Table 11* Cooling technologies considered@

Central refrigerated air conditioning
Refrigerated room air conditioning
Evaporative air conditioning

It exchanger
Whole house fin
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Twelve perceptual attributes were identified for consideration, on the
basis earl ier focus groups and other qual itative datae These attributes
are shown in Table III.

Table 111@ Attributes of heating/cooling technologies.

Unsi ght ly
Provides a g.reat deal of comfort
Cheap to operate
Poses a safety hazard
Makes a room or house too dry
Reliable
Noisy
Easy to control
DoesnSt get rid of dampness
Cheap to buy and install
Easy to maintain
Clean

The technol as were p to respondents in random order; the attmo
tributes were presented in one two orders@ A brief Pi ph pl ation
was presented a with the 1ess connon technol es, such as heat pumps ad
evaporative coolers.

Slxty~four respondents partic1patede Each WIS an adult residential
pyer f m Sin Dlego. Atlanta or the Chicago subUrDs@

RES

step in th~ dati analysis is i tabulation of customer
o $ abl IV 111 ustrates ttl1s; it presents e percent-

ts who agree t elch of five cooling tee les is
the ected 1 1s al111ys1sind both the

attributes on which the technologies d1 er i t WI 1n each pair of
technologies 1s perce1v to d1ffere For ex le. t cooling technologies are
not rang distinguished perce1v sife or h ld1ty control, but they do
vary ,ansi rably in percep ons of operatln cost and noise@ mil Y9 whole
house fans ire fratl ath t hnol ie, most str y on both
initial a operlt 9 cost Ind wal ow air conditioners are d -
t1nguished st str 911 Oft aPPllrlnc~ and no1se@



Table IV. Percent saying attribute is true for specified cooling technology&

Wa117
Technology

Centra 1 Whole
Evaporative Window Heat Air House

Cooler Air Conditioner Pump Conditioner Fan
ATTRIBUTE --
Unsightly 58 66 19 14 22

Provides a
great deal 52 70 84 97 67
of comfort

Cheap to operate 56 21 22 19 81

Poses a safety
hazard 20 18 14 5 14

Makes the room
or house too 5 11 31 10 6
dry

Reliable 64 82 84 91 84

Noisy 53 89 21 30 58

Easy to control 62 13 86 77

Doesn I t get r1 d
of dampness 39 36 24 25 39

Cheap to buy and
install 39 54 18 16 84

Easy to mlinta1n 66 86 82 89 95

ean 59 19 87 72

(N s 64)



The perceptual distance between each pai r of technologies was then com
puted, as a function of their total dissimilarity (over all perceptual dimen
sions)e The distances between all pairs of cooling technologies are shown in
Table Ve The most dissimilar pairs of technologies are:

• Whole house fans and central air conditioners

I Whole house fans and heat pumps

• Evaporative coolers and central air conditioners

In contrast, the least dissimilar pair of technologies is:

, Central air conditioners and heat pumps

Table \1$ Perceptual distances among cooling technologies*

We!nl Techno1°9l

Evaporative Window Heat
Cooler Air Condit; Pump

Centra1
Air

Conditioner

Whole
House

Fan

i ve cooler 0

Wall/window
r itioner 61 0

Heat pump 90 96 0

ral air
conditioner 103 98 0

Whole fan 77 87 104 108 0

In the final analytic step, maps were prepared, based on the
dissimilarity di between ogies@ These maps will be presented,
along with further interpretation of the results and their implications for the
un~derstandi and measurement of residential customer judgment$




