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ABSTRACT,' 

This repôrt contains the findings of an investigation into the 
decision making processes used by intermediariés„such  as  
builders, and utilities, in their purchases of energy using - equip-
ment for installation in new housing.  In addition- to reporting 
the results of clinical and survey  research in this area, .the 
study evaluates alternative policy options in terms  of. the 

 ,likelihood of iheir implementation leading to reduced energy 
consumPtion in the residential sector. 

The report considers'three categories of energy using equip-
ment: water heaters, furnaces and space heating equipment, and.' 
major kitchen and laundry appliances. In each case, market and 
technological  trends are  reviewed together with estimates of the 
annual energy Consumption attributable to "imposed choice" pur-
chases made by intermediaries for installation  in  neW housing. 
The decision making processes and criteria used byintermediary 
purchasers are discussed for each of the three equipment cate-
.gories. 

The report concludes that the energy consumed by imposed choice - 
equipment purchases is a highly significant component of total  
residential sector consumption. However, builders currently make 
'their purchase selections principally on the basis of price and ' 
reliability, with little or no attention paid to comparative 
energy performance. 

To encourage purchases of more  energy efficient equipment, it is - 
recommended that policymakerS work primarily to upgrade product. 
standards to reflect technological improvements Which'can-: , • 
'contribute to greater energy efficiency,:and.also work ,tô 
incorporate these upgraded 'product Standards in national, provin-
cial, and municipal building codes. It is also recommended that, 
in addition to supporting the educational efforts .of builder 
trade associations, the Federal Government further'investigate 
the feasibility of energy performance labelling for water 
heaters, ftirnades, and space heating equipMent. The use of 
finanCial incentives and disincentives - bô encourage purchases of 
more energy efficient equipMent is not recommended. 	' 
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Chapter 1: EXECUTIVE bUMMARY 

This study focuses on purchases of three categories of energy 
using equipment for installation in new housing. These equipment 
categories are water heaters, furnaces and space heating 
equipment, and major Kitchen and laundry appliances. Emphasis is 
placed upon purchases made by intermediaries such as builders and 
utilities rather than upon purchases made by individual consumers 
at the retail level. For this reason, the equipment purchases 
discussed in this study are characterized as "imposed choice" 
purchases, meaning that they are selected by intermediaries and 

' imposed upon the purchasers or tenants of new housing units. 

The major objectives of the study were to estimate the annual- - 
• level of energy consumption accounted for by imposed choice -

purchases of thé three equipment categories; to investigate the 
decision making processes and criteria used by builders and .other 
intermediaries when making iMposed choice purchases; and to 
assess on a preliminary basis the merits of alternative public 
policy interventions designe& to encourage the specification of 
more energy efficient equipment in imposed choice purchase 
decisions. Field research of both a clinical and survey nature 
was undertaken to address these objectives: 

• The principal conclusions Of the study are: 

1. The annual energy consumption of equipment purchased in 
1978 on an imposed choice basis represents 48 percent of the 

 energy consumption attributable to all 1978 purchases  of 
 equipment across the three sepcified• product categories. In 

addition, the annual energy consumption of 1978 imposed . 
choice purchases represents 3.1 percent of total secondary 
energy consumption within the residential sector. • 

2. Energy saving design modifications for.all three 
categories of equiPment have beeh and will continue to be 
researched and-developed. -  However, commèrcialization'Of the 
more energy efficient models maY be sloWed by manufacturer 
perceptions of the risks involved in new product • 
introductions, and by uncertainty regarding the 'willingness - 
of purchasers topay higher prices for more ènergy efficient . 
models. 

3. In the case  Of some imposed choice' purchases for which 
builders are financially responsiblé,"other parties.may 



select the.equipment. Plumbing contractors and Consulting 
engineers (in the case of apartment buildings) may be 
involved in the selection of water heating equipment. 
Heating and electrical cohtractors and consulting engineers 
may be invàlved in the selection of space heating equipment. 

4. Builders regard price and reliability as the most 
important selection criteria for purchases of all  three. 
categories of equipment. The comparative energy efficiency 
of equipment options is almost never considered. 

5. The price sensitivity of the builder results  in• 
corresponding price-sensitivity at all other levels,  in the 
channel of distribution. For example, Plumbing wholesalers 
and plumbing, heating, and mechanical contractors also buy 
equipment on a price basis; even thOugh they may be 
knowledgeable about the relative energy, efficiency . of 
different equipment options, coMpetition for builder business . - 
is such that price remains the _overriding consideration'. 

6. The energy using equipment required 'for installation in 
new homes' is fairly standardized.' In à mature market 
situation of this,nature, manufacturers commonly, compete on 
the basis of price and delivery. Operating on -narrow 
margins, they have 'few resources . available for investment-in- . 

 new product research, 'development, and introductions. The 
larger manufacturers, however, regard the introduction  of 
more  energy efficient models positiVely .as a means of 	. 
achieving higher unit margins. 	- 

- 7. If introduced, energy efficient models are expected to 
receive earlier adoption in the replacement market (where . 
consumers and plumbing or heating contractors are principally' 
responsible for dècibion making) than  in' the  new housing : 
market (where price.sehsitive builders are primarily ' : - 
responsible,  for decision making). 'As consumers purchase.' 	. 
these models in the replacement market, some builders mày be . 
encouraged to install them in new housing 'for prOmOtional 
purposes in,  the same way as some builders have used 
insulation as a selling aid. HoWever, builders frequently 
order energy using equipment for new housing developments  in 

 bulk quantities 'direct from the manufacturer; they do not 
 wish to risk installing new, relatively untried equipment, , 

particularly when it is more expensive and they doubt their 
ability tà pass on the incremental cost' to all potential 
buyérs of their housing units. 

• 
8. With respect to public poliCy interventions designed to 
reduce the 'energy consumption accounted for by the three 
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categories of equipment addressed in - this study, builder 
respondents to the survey ranked raising energy efficiency 
performance standards and tax credits for purchases of energy 
efficient equipment as likely to promote the moSt energy 
savings. Information programsof a general and brand' . 
specific nature - were ranked nekt, followed by a graduated 
sales  tax on energy using equipment according.to  level of 
efficiency. 

.9. Despite builder interest in a tax credit program, the use 
of  financial incentives and disincentives to influence 
imposed choice .purchases is not recommended. Builders are 
unlikely to incorporate energy efficiency considerations in 
their purchase decision making as a result of financial 
incentives, such as tax credits related to the energy. 
performance ratings of the equiPment which they purchase. . 
The costs of  energy using equipment preinstalled in new - 
housing are about five'percent of total construction costs. - 
Any tax credits are likely to be too smell to'pèrsuade the 
builder to devote additional.time to the decisiàn making 
process with respect to  these equipment purchases. To,. 
achieve an adequate incentive, it ffiight be necessary to  set 
the tax credit at a level above the value of the energy .. 
savings achieved through the specification of a more energy 
efficient equipment option. An additional incentive . would 
exist  if the builder believed that he'could pass on to a home 
buyer any incremental costs associated-with the purchase of 
more energy efficient equipment as well as gain the tax 
credit. 

Other problems associated with implementing this policy 
option in addition to setting the apProptiate incentive 
schedule include: 
a. There is no clear relationship within a particular -

product category betWeen the energy efficiency--of 
equipment options and their priceà.. Any tak credit would 
have to be related to each model's energy perfOrmance 
rating rather than to the retail:price. The builder, 
accuStomed to purchasing on a price basis, mightind 
this approach'more complex and, therefore, less 

, appealing. 

b. A tax credit might encourage mantifacturers to price their 
energy efficient models higher than would otherwise be 
the case because, it - adopted, the tax credit could reduce - 

- the builder's .  price sensitivity. - 

C. A tax credit program would probably have to be'available 
to constimers as well as to builders, otherwise builde'rs 



might attempt to establish themselves as unofficial - 
intermediaries between manufacturers and end consumers 
interested in buying energy efficient models. 
Administrative costs of the program would increase 
greatly if it were applicable to consumers as well as to 
builders. 

d. In order for any tax credit scheme to.-be implemented, 
brand specific information of the type required' for an 
energy labelling program would have to first-be 
generated. 

Tax credits have been used with some success as incentiVes to 
consumers to purchase insulation. However, in this  case, the 
objective has been to persuade consumers to purchase  the  

- product -- a much less complex objective than tO persuade' 
consumers to purchase a more energy efficient brand within a-
product. category as would be the objective in the caSes'of 
water heaters, furnaces and space heating equipment,,and 
kitchen and laundry.appliances. 

10. Bililders are unlikely to treat ehergy efficiency as a 
more important:purchase criterion solely in response to 
general information programs sponsored by_the Federal 
GovernMent. In the area of general information programs, 
is recommended that any Federal Gcivernment action: 
a. Be taken in cooperation with the Housing  and  Urban. 

Development  Association of Canada .(and, in Quebed , ;- with 
the Provincial Home Builders Association) to maximize 
source credibility, to insure effective information 
delivery,  and  to insure consistency of the information 
communicated with that supplied tde builders . through other 
trade association information programs. 

b.; Recognize that tneré may be actions_other than the 
purchase of énergY efficient equipment which builders . 
might take yhen desighing and constructing new 
residential housing offering potentially greater energy,_ 
savings. Information regarding the energy performance of 
equipment options shOUld, therefore, -be incorporated into 
a broader information .  program dealing with all aspects of 
housing design and . construction related to energy . 
Conservation. 

c. Be supportive of the efforts of the Canadian Electrical 
'AssOciation to develop a Certification Program for Energy 
Efficient Homes which would incorporate  certain standards 
for the efficienCy of preinstalled energy using équipment 
and which could, if implemented,. - sensitize , consuMerS to 
acquiring a home with this Certification. Through 
conSequent market  pressures,  builders might be ehcouraged 
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to specify energy using equipment with a view to insuring 
that their new homes received  the Certification.  

11. An energy performance labelling program for water , 
 heaters, furnaces and space heatingHequipment,Hand major-

kitchen and laundry appliances (such as the Energuide 
program) should not be expected - to directly impact:upon the 
decision making 'processes of builders. Builders do:not 
commonly see the equipment which they buy prior to purchase, 
as consumers do when comparing brand alternatives in a retail 
store. There are, nevertheless, several arguments in favor 

.of an energy performance labelling program: 
. a. To the extent that the salience Of energy efficiency as a 

purchase criterion is increased*among - consumers as a . 
result of energy labelling, market pressures may prompt 
builders to consider energy efficienCy as well as price 
.in their purchase decision eaking. 

b. .Labelling programs would require mànufacturers . tb develop 
(in acéordance .With standardized test procedures) brand' 
specific energy performance information ofthe type 
neCessary for.any general information tax credit or 
graduated sales tax program. In other words, brand 	. 

. 	specific energy . performance information is a necessary 
prerequisite for the effective implementation  of a wide' 
range of other policy interventions. , 

c. An energy performance labelling program may be expected 
to prompt equipment manufacturers to closely scrbtiniz.e ' 
the energy'performance of their existing eodels. 
Labelling would probably accelerate the introduction and 
aid the* marketing of more energy efficient models. 

Any energy performance labelling program would be apPliçable 
to all models manufàctured for both .  the builder and retail 

.segments of the market. Therefore, such a program must be 
evaluated in terms of impact upon brand options and purchases 
in the total market (including new and replacement - purchases 
by consnmers) rather than in the "imposed choice" segment 

• alone. 

12. The Federal Government can most effectively facilitate 
the purchase of more energy efficient eqUipment by builders 
through: 
a. Developing equipment performance standards which place a 

'greater emphasis on energy,efficiency,. and insuring that 
such standards are incorporated into.the National and 
Provincial Building Codes as rapidly as possible with  the 
proviso that Canadian equipment, manufacturers have 
adequate time for néceSsary retooling tomeet these 
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upgraded Standards (such that increased dependence pn -
imported equipment does not result). higher performance': 
standards would apply to all equipMent, destined for both 
the retairand builder segments of the market. Procedures 
for setting standards are already in place. Manufacturers 
are familiar with - and respohsive to the concept Of , 
upgrading standards for energy efficiency. Builders have _ 
few objections to the principle of setting-standardS.'for 
energy-using equipment  or of  incorporating -  such -standards 
in building codes; since compliancé'is mandatory, ho' 
builder is placed at a competitive disadvantage in terms 

• of his construction and equipment .costs. 

b. Raising the salience of energy conservation among. - 
 consumers, educating them towards a greater understanding 

,of  the  percentages of residential sector consumption . . 
accounted for by space heating, water heating, and major 
appliances. Consumer education should emphasize the 
energy savings which can accrue from regular equipment 
maintenance, and thereby reduce soMe of the "myàtery .i .  
associated with furnaces and water heaters,  If  - 
Successful, such  an  education program could raise the 
salience of énergy'efficiency as a'decision:makihg 
criteribn for consumers in the replacement:parket.: As a 
result, consumers purchasing new homes may increasingly 
question builders on the energy efficiencies  of 

 preinstalled equipment and treat the quality of . this 
equipment  as an  indicator of the overall quality of the 
dwelling - thereby prompting some bililders to install the 
more energy efficient models. 	- 

13. In twO specific areas, the Federal Government can attempt 
to directly influence imposed choice purchases of energy 
using equipment: - 
a. Government procurement contracts for energy using 

equipment to be installed in new-public hOusing-could 
include energy performance specifications. All . 	. residential construction financed under  the National 
Housing Act could also be required by the C.M.H.C., to 
have equipment installed which meetà these 

• . specifications. 

b . The utilities (particularly the - gas utilities) sell 
or rent energy using equipment preinstalled in new 
housing and available in the replacement  -market. Federal-
-and Provincial Governments can, through moral:suasion and 
other forms .  Of leverage, attempt to persuade ,  the 
utilities to become early adopters of the ,more energy 
-efficient models  as  they appear  on the market'. 



Chapter II: INTRODUCTION  
• 

A. Residential Sector Energy Consumption and "imposed Choice"  
Purchases  

The residential sector accounts for approximately twenty:percent 
of total secondary energy consumption in Canada. 1  Although 
this proportion has been slowly declining, energy conservation. - 
scenarios view the residential sector as an  area where 
substantial increffiental'energy savings can be  made.' 

Space heating and water - héating comprise'seventy percent and 
eighteen percent respectiVely of total residential energy 
consumption. 3  Major kitchen and laundry appliances are 
assumed to account for eight percent of eonsumption, the 
remaining four percent being ,consumed by other household , 
appliances and lighting. - 

• 
Hitherto, the efforts of public policymakers to reduce: energy › 
consumption in the reSidêntial sector.have generallY addressed 
the individtial homeowner• or tenant. Publications frOm-the Office 
of  Energy Conservation such as 100 Ways to Save Energy  advise 
consuffiers on - how to use and  maintain energy using equipment with 
a view to minimizing Consumption.. And with the advent of the 
Energuide Labelling Program, consùMers now have information 'which 

.'enables them to discriminate among alternative brands of a 
particular aPpliance on the_basis of energy consumption. 

A significant percentage of residential sector energy con- 
. 

:sumption  stems  from equipment in the purchase of Which the con-
sumer- or end user is hot involved. .New housing is sOld 6r rehted'H 
to consumers with space heating and.water heating equipment 
preinstalled by the builder, subcontractor, or utility. In:some. 

.cases, certain kitchen ànd laundry aWiances, may also be 
preinstalled in new housing. With the exception of a small 
number of custom-built houses, the purchaser or tenant Is un-' 
likely to influence the decibion making processes for prèin- 
stalled energy using eqùipment. Similarly, landlords rather than - 
tenants are likely to be principaliy.responsible for the , réplace-
ment of existing energy using-equipment in rental accommodation.' 

These equipment decisions in which- the role of the ultimate . 
 consumer is limited or non-existent may be characterized as 

"imposed choice" purchases. Examples of imposed choice:Purchase-- 
decisions may be identified beyond the residential sector. Fleet 
purchases of  automobiles  by car rental companieS, for:example, 
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limit the range of rental options available to the consumer. , 
imposed choice purchases vary in the degree to which consumer-
choice is limited, and in the degree to which the consumer can 
compensate for the constraints on choice by controlling the level 
of energy used by the'equipment. In a modern apartment building, 
.for example, the temperature level Maintained by the space . 
heating system is likely to be centrally controlled by building 

. management. At the saine  time, the frequency and manner in which 
a stove is used is totally . at the diScretion of the tenant.' - 

B. Research Objectives  

The following principal:objectives were established for the 
.study: 

1. To determine the liumber of imposed cnoice purchases of 
energy iising . equipmeht installed in new Canadian housing in 
1978, and to estimate the annual energy consuffiption of this 
equipment. 

2.. To investigate the decision'making processes resulting in 
imposed choice purchaSes of energiusing equipment.for new - 
housing. The decision making pràcesses for three cate-
(àories of equipment were studied: Water ,  heaters, furnaces 
and space heating equipment, and major  kitchen and laundry 
appliances. The principal'elements of the decision making 
process analyzed in each case' were: 
a. Whether or not to make an imposed choice purchase of a ' 

' particular equipment type. 
13. What fuel to Specify for equipment  once  the deéision to 

make an imposed choice purchasé ig  made. 
c. What brand and type of equipment to purchase. 

3. To establish the relative importance of epergyfconsump-
tion versus other .product attributes in influencing thé de-. 
cfsion making process foreach'category of imposed . choice'. 
equipment purchases. 

4. To assess, on a Preliminary basfs, the merits of alter-
native  public pOlicy interventions:designed to encourage . 
imposed choice Purchases.of' more energYefficient eqùipment 
for new housing. 

C. Scope of the Study  

The following limitations on .the scope  of 'the  study should be 
noted: 

1. Three principal categories of equipment are addressed. - 
furnaces and space heating equipment, water heaters, and 
major kitchen and laundry appliances. Within the,third of 
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these categories, the study examines purchases of stoves, 
refrigerators, dishwashers, washing machines, and clothes 
dryers. Other applianCes (such as freezers and window air, 
conditioners) for Which the annUal numbers of imposed choice 
purchases are extremely low are not treated. 

2. The study focuses on imposed choice purchases for ,new 
housing units. It is true that replacement equipment pur-
chases of an imposed choice nature are made by landlords for 
existing rental housing. The nature of these imposed choice 
purchases in the replacement market for each of thè three 
categories of equipMent is briefly discussed. The emphasis 
of the . study, however, iS on builder purchases and , 
installations in new housing. 

3. A second and less significant category of imposed choice 
purchases not extensively discussed in the study is the pur-
chase of commercial grade laundry appliances for - installa-
tion in apartment buildings. These purchases are frequently 
made not by the builder but by a laundry equipment . specialist 
with whom the builder çontracts'the operation of the 
apartment building laundry 'room, 

4. There are numerous approaches available to reduce energy 
conbumption in new residential housing in addition.to influ-
encing purchases of energy using eqUipment as defined above. 
The nature of building construction and design, the level  of 

 insulation, and the quality of weather  stripping and  caulking' 
all  impact  upon the energy consumption of the home. These 
and other  factors are summarized'by Knelman (1975). 4 

 This study makes no attempt to conduct a comparative cost-
benefit analysis - of attempting to .influence builder deci-
sions in these areas versus builder decisions with,respect to 
purchases of energy using equipment. Nor are the inter-' 
active effects on domestic energy ,  consumption resulting from 
the mutual influence of equipment - purchases and other aspects 
of construction considered. 

5. This study does not address the impact on residential 
energy consumption of the manner-in . which consumers  use 

 imposed choice energy using equipment following 
installation. 

6. Current and future'technologiCal developments designed to 
increase the energy.efficiency of each equipment category are 
briefly discussed to Clarify the liKely availability of more 
energy efficient equipment options in the future. 

Despite theSe limitations, the study does not focus -exclusively 
on the perspective of the builder in the imposed choice'purdhase 



process. it is  possible that policymakers can influence the 
builders' decision making process by applying leverage at some 
,other point in the channel of distribution frOm manufacturer ,to 
end consumer. Consequently, an attempt is made to apply a 
channel systerfLapproach to the formulation of poliCy recom 
mendations by exploring the perspectives of other parties in 
addition to those of builders. 
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Notes to Chapter II 	 . 

1. In its review of Detailed Energy Supply and Demand in Canada  
for 1975, Statistics Canada documented Domestic and Farm 
energy consumption of 1,162,693 billion H.T.U. representing 

. 	19.75 percent of total  secondary -  energy consumption of 	- 
5,886,210 billion 	 (Catalogue 37-505, p.-27). 

2. Cited in Energy, Mines, and Resources Canada, Energy Con-
servation in Canada: Programs and Perspectives,  Report 
EP77-7, 1977, p. 11. 

3. op. cit., p. 17. 
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Chapter III:  RESEARCH IILTHODULoGY 

A. Overiew  

In the absence of published material regarding imposed choice' 
purchases of energy using equipment for new housing, the nature 

, of the research undertaken for this study. was necessarily 
descriptive. Field interviews and a mail questionnaire-were the 
two principal approaches used in addition to an investigation  of 
secondary data sources. Figure III-1 diagrams the seqUential 
research process undertaken for this study. 

B. Phase 1: Preliminary.Interviews.with Builders  

A series of field and telephone interviews was . first condudted - 
with three building firms headquartered in thé London,  Ontario, 
area. The principal' purpose was to  explore, on a prelimihary 
basis, the decision making r criteria and.-processet usecLby 
builders in determining the energy using equipment to  be  
preinstalled in their new housing units: Both small and large 
firms were interviewed. One of the firms waS a builder-landlord 
respontible for_ multiple unit (apartment) as well as single ' 
family dwelling developments. :  

• 
The original research proposal called for e depth 'analysis of the 
decision making processeS -uted to seleét ehergy using eqUipment 
for a.small'sample of'_hew hoilsing develoPments, of both the • ' 
multiple unit and single family dwelling varieties. Case studies 
of particular developments proved to be Unnecessary since: 

. 
 

I.  Executives of the' three building firmS were readily able 
to Indicate the standardized procedures used to Specify 
energy using equipment. These .procedUres appeared to var 
only as a function  of. the  size and type- of development. 

• 
2.  The  decision making-processes were. found to-.be  éonsider-, 
ably less complex - than.  -anticipated. For example, certain 
professional groups'(architects and. -consulting engineers) 
were found to exert minimal influence on the sPecification of 
-energy using equipment. Given the apparent simplicity of the 
decision making process, it was decided that detailed case . 	. 
studies of particular equipMent seleCtion decisionS for new 
housing developments were not neceSsary. 
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• C. Phase 2: PreliminaryQuestionnaires  

sufficient information was obtained from the initial builder 
interviews to warrant the development of a survey instrument 
designed to elicit from a broader sample the information re-
quired . to  answer the study objectives. The instrument,was ex-
ploratory in nature and,,àccordingly, included several open-
ended -response questions. It •as mailed-with a personally signed 
cover letter to eight building firms of varying sizes (in terms 
of numbers of units constructed annually) in Ontario during 
August, 1978. The firms Were randomly selected from a trade 
directory. Because the questionnaire was particularly lengthy, 
recipients of the instrument were telephoned one week after the 
mailing in order to clarify the purpose  of the  study, to explain 
that the questionnaire was ekploratory and therefore a 
preliminary version, and to encourage their response. Six 
responses were received, providing useful qualitative informa-
tion.  These responses also helped to determine  the  content, 
structure,  and  length of the mail questionnaire described in 
'Phase 4. 

Simultaneously, a preliminary questionnaire was developed and 
ffiailed to eight equipment manufacturers. It was believed 
necessary to ascertain the degree to which equipment options 
.currently on the market within each product category varied in 
terms of energy usage, and the degree to which anticipated 
product development was likely to influence the level of 
fnter-brand differentiation on energy efficiency. In addition, 
the questionnaire to manufacturers explored their  perceptions of 
the decision making processes used by builders to select the 
energy using equipment preinstalled in new housing units. A . 

similar telephone follow-up was conducted, and six responses'were 
received. 

D. Phase 3: In-Depth Field Interviews  

Responses to the preliminary questionnaires, particularly to the 
open-ended questions, suggeàted that the decision making,process 
leading to selections of energy using equipment for new housing 
varied by equipment category and by type of housing. It lwas 
dedided that these variations warranted further field research 
prior to any nationwide survey .of builders being undertaken. 

In addition, -  the previous two phases of the research suggested 
-that, in order to arrive at appropriate and implementàble policy - 
recommendations, attention should be paid to the attitudes and 
motivations of ail the parties involv ,-2d in the distribution Of 

o 
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energy using-equipment for installation  in new housing including 
equipment manufacturers, plumbing, heating, and mechanical . - 
contraètors, utilities, and trade,associations, as .  well  as 

• builders. 

Accordingly, in-depth field interviews were.conducted in Ontario 
and  Quebec with: 

- Three major manufacturers of kitchen and laundry appli-
ances. - 

- One major manufactùrer of furnacèS and space -heating 
equipment. 

- A major gas utilitY and a major  electric utility. 
- Two plumbing and heating contractors.' 
- Equipment manufacturer, utility, and builder trade asso-

ciations. 

Field interviews were also Conducted with officials and 
scientists of Energy, Mines, and Resources Canada. Telephone . 
interviews-were conductedwith executives of trade associations 
-and manufacturers not scheduled for in-depth  field interviews, aSH 
well as with officials  of statistics . Canada and the Central . 
Mortgage and Housing Corporation. 

,As a result of the field researchnducted during- Phase 3: 
1. A variety of perspectives was obtained from all channel:, 
system members on the decision Making processes  for  imposed. 

• choice purchases of energy using:equipment. 

2. The feasibility of alternative policy interventions Could -
be assessed in terras of the impact upon .and the likely 	. 
reactions of all channel system Members. 	 . 

3. The content of the survey instrument used in Phase 4 
could be designed to test and to build.upon the tentative 

. 	conclusions derived from the Phase3 research. . 

E. Phase . 4: 'Mail Questionnaire Survey  

On the basis of-' information çollected dùring prior stages of  the 
 research, a questionnaire  was developed for mailing-to builders , 

throughout Canada during March, 1979. The purpose was to confirm.. 
and add to the tentative'conclusions of the field research 	' 
through a national survey. Specifically, the questionnaire,was - 
designed to elicit quantifiable responses frOm builders inall 
provinces on the following: 

1. Attitudes, knowledge, and behaviôr.regarding -  energy 
conservation measures in general and particularly with - 
respect  to - energy using equipment in the home'. (Note:  For 

 purposes of comparison, some questions in the. instrument 
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replicated those used in the Consumer and - Corporate Affairs ' 
Canada 1978-79 survey of the general public's attitudes, 
knowledge, and behavior regarding energy conservation.) 	• 

2. The,role of'various parties in the'purchase'decisions-for 
energy using equipment installed in new housing, and the 
relative importance .of various Criteria in determining the 
Products purchased.' 

3. Attitudes regarding the degree of responsibility for 
improVing energy conservation in the residential sector which 
should be assumed oy different .parties, - and attitùdes towards . - 
various public policy,  interventions designed tO prômote the 
selection of more energy efficient equipment  for  installation: 
in new housing. 

4. The functional responsibility of the respondent,within 
his firm, the firm's size in termS of numbers:and types of 
housing units constructed in 1978, and the province in:which 
the respondent's firm •was headquartered'. 

The questionnaire was develOped initially in English. Its 
content and structure were reviewed by Housing and_Urban De- • 
velopment Association of Canada executives. A . French  trans-
lation of the English version was made by Réelités Canadiennes 
(the French arm of Canedian Facts), and wàs checked by repre 
sentatives of the Provincial Home Builders  Association  of Que-
bec. Copies of both questionnaires are presented'in Appendix:A. 
The French version was 'mailed to builders in Quebed.. The English 
version was mailed to builders  in • all other  provinces. 

A cover -letter was mailed with each questionnaire. The'English 
and FrenCh versions of this letter are presented in,Appendix,B. - 

 Two approaches were used to motivate the recipient to complete 
and return the questionnaire: 

1. A twenty-five cent donation to.  the researchund. of the 
Housing and Development Association of Canada.or the ' 
Provincial Home Builders Associationof Quebec was-bffered' 
for each completed response. 

2. Questionnaires were to be returned anonymously, but 
respondents'were invited to write their . names and addresses 
on the questionnaire if they wished to receive . a copy of the ' 
results of the survey. 

SponsorShiP of the research stùdy ,by• Consumer and Corporate , 
Affairs:Canada was not . mentioned in the cover letter Since it was 
believed that this might deter some  questionnaire recipients the 
interest of survey recipients, the cover letter disèussed the-
research•objectives. Respondents .  were, therefore, sensitized to o 
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the energy issue -bythe cover letter-and this may havê influenced' 
.their responses.' 

• 
The questionnaires, cover letters, and pre-stamped return 
envelopes were mailed in March, 1979, to a total sample of 3,430, 
builders across Canada. of  these, 2,230 individual names and 
addresses were drawn from  the,. mailing  list of the Bousing and 
Urban DeVelopment Association of Canada.' This portion of the 
sample reéeived the English version of the questionnaire and in-
cluded builders from all  provinces  except Quebec. English ver-
sion  questionnaires  were mailed under separate cover. The -re- . 
maining 1,200 names and addresses of Quebec builders were drawn 
from the mailing list  of the  Provincial "Lime . Builders  Association 
of Quebec. This portion of the sample-  received the French ver-
sion of the questionnaire as an  enclosure with the March news-
letterof the Association. It was hopeà that builders who re .- , 
ceived the French questionnaire would receive the impression ,that 
the - study was'endorsed by the.Provincial'Home Builders 
Association and would, as a. result,. be. more inclined . to cOmplete 
the questionnaire. The response rate tO the EngliSh 
questionnaire could not .benefit from this a similar "source 
credibility" effect since, at  the request of li.U.D.A.C.,.it : was 
mailed under separate:cover and did not aàcompany a H.U.D.A.C. 
newsletter. 

It is believed that the questionnaire:waS.mailed to individuals 
representing firms responsible for at least eighty-five  percent 
of the new housing units built in Canada in 1978.The greater 
fragmentation of the residential construction indtistry  in  Quebec 
explains why the sample .size in that province appears 	• 
.disproportionately high relative to the sample size for the rest 
of Canada. Trade association executives indicated that.there was 
a' minimal number of cases where two or more individuals at the 
sanie building firm were included on the mailing liSts. 

Given the anticipated statistical analyses to be conducted.on the 
questionnaire responses, the Sample size may appear un- 

. .necessarily large. The size of the sample was a functionof the 
following considerations: 

1. A response rate of between tep and twenty percent  to  mail'. 
questionnaires  is commonly anticipated from professional and 
trade samples. The previous phases of the  research-  had 	- 
indicated that builders tend to , be entrepreneurial  and  time 
sensitive and, therefore, not 'easily motivated to complete a 
mail questionnaire. 

2. The-Iength of the questionnaire.was thoughtlikely to -2 
 reduce the response rate. It was àecided to aim . for fewer 	. 

responses to a longer questionnaire «rather than more res-
ponses to a shorter and less detailed questionnaire. 
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3. The trade associations from which the mailing lists were 
obtained . could not easily mail the questionnaire to randomly 
derived subsamples drawn from these lists. In addition, they 
perceived that all their members received the questionnaire 
for reasons of equity. 

4. The questionnaire was, in itself, a sensitizing and • 
educational instrument. Given-the objective of the re-
search  study to establish means by which builders could be 
persuaded - to specify more efficient energy using equipment, 
it was believed that the questionnaire could in itself serve 
as an information  and persuasion  vehicle. 

5. Dissemination of the questionnaire was delayed until - 
after the February, 1979, H.U.D.A.C. national Conference.. - 
However, the March mailing coincided with the period wnen 
builders are busy making their,construction plans for thé 

• building season. It was believed that the timing of the 
mailing might reduce the response rate. 

6. The quality (in terms of the validity of the names and 
addresses) of the mailing lists available ,  for the study was 
not known, although the H.15..D.A..C. list had recently been 
updated. 

One week after the initial mailing; a reminder poStcard was _ 
mailed to the portion cif the total sample drawn from  the  
H.U.D.A.C. mailing list. This postcard is - reproduced as Appendix 
C. Due to the size of the Quebec sample,..it was believed that 
sufficient responses would be forthcoming without the expenàe of 
à reminder postcard.being necessary. 

would have. been -appropriate.to conduct telephone 
interviews with a small:sample of non-respondents to the mail 

-questionnaire with the purpose of.checking .their responses on key 
questions with - those of the, builders who returned their .  
questionnaires. 'Due to the understandable reluctance of the 
trade associations to release their mailing fists for this pur-
pose, follow-up  interviews  to investigate the possibility of res-
ponse bias could not be conducted.'-. Accordingly, it is possible 
that the respondents may not in aggregate accurately represent 
the attitudes, knowledge, and behavior of the larger builder 
population. 
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Chapter IV: LwEeGY USING EQUIPMENT: MAR.I.LT AND TECHNOLOGICAL 
TRENDS 

A. Water Heaters  

1. Market.Statistics and Trends 	 • 

In 1978, .apptoximately 530,000 water heaters of the standard tank 
variety Were sold for installation in residential housing. 1  
About 32 percent of these (169,000) were-in-stalled in new 
housing units, the remaining 68 percent (361,000) being 
replacement  purchases. 

The number of tank type water heaters, installed in new housing is 
less than the total number of housing completions:(reported.as 
-246,533 in'1978 2 ) becauseapartment suites are not usually 
equipped with individual water heaters. For purposes of 
analysis, it is assumed that.each of the single detached, 
semi-detached/duplex, and row housing units completed in 1978 
(151,994) was equipped with  a, single  water heater. ' In actuality', 
a small number of duplex and row housing units may have been 
equipped with less than one water heater Per unit. 

Three approaches were used to'provide hot water for the 94,539 
apartment units completed: 

- The water heating - function is performed by commercial: 
grade bOilers and other space,heating equipment.  for . 

heaters were installed in apartment buildings in this: 
category. Currently, there is a trend towards installing 
separate equipment to perform  trie.  spade heating : and 'water 
heating functions. The reason is that energy • 
inefficiencies occur during the'summer months when boilers 
are Only required.to perform thé water 'heating function. 

- The water heating function for a further 20 percent .of 
• units is performed by high .eeficiency generators with 

separate storage tanks. A water heating system of this 
type is most frequentlY installed in high rise apartment 
buildings with over one hundred suites. 

- The remaining 60 percent of unitS .are- served by comMer-
cial.grade tank type-water heaters. To estimate, the 
number of water heaters falling into this category, one 
manufacturer uses a ratio of four apartment units to one 
Water heater. Thusi 60 percent of the 94,539 apartment 
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units completed in 1978 would be -served by 14,186 
commercial grade tank type water heaters. 

About 65 percent of the tank type  water heaters sold for ' 
residential installations in 1978 were 'electrié, 33 percent were - 
gas fired, and 2 percent were oil fired. The corresponding 
percentages  for, the  total stock of water heaters ihstalled in 
Canadian dwellings are 52 percent for electric, 34 percent for 	- 
gas, and 12 percent for oi1. 3  The mix of water heaters' 
installed in terms of type of fuel is a fuhction of at least 
three factors: 

7 - Industry structure: There are four principal Canadian , 
manufacturers of tank type  water heaters. These four: 
manufacture  both gas and electric water heaters and are 
almost indifferent as to the relative proportion of each 	. 
which they sell. Only one of these four firMs also manu-
factures  oil fired water heaters ,. The-oil fired water, 
heater market is served by an array of smaller - firms which 
'lack the resources required "t0 mount an aggrèsSive 
promotion campaign to Secure a larger s markét share. 
Commercial grade water heaters aré principally 
manufactured by_three firms servicing:the requirements of 
apartMent buildings, hotéls, schools, hospital.S.,  and  other . 

institutions. 

- Mix of Housing starts: There is a relatively lower pene-. 
tration of gas water heaters in single detached dwellings 
and a'relativply lower penetration of electric water ' 
heaters in apartment buildings. The geographical balance 
of housing starts is:also of importance since consumers, 
for example, are more receptive to gas water heaters in 
certain provinces (notably Alberta and Ontario). 	 • 

- Nature of Purchase: Commonly, water:heaters purchased 'as 
replacements are of thé same type as those which.thy 
replace. A disproportionate number of water heaters 
purchased by consumers from mass merchandisers tend to be 
electric. 

The èhannels of distribution for standard tank type water heaters 
sold either for installation in new housing completions or as 
replacements for obsolete heaters in exiSting housing.are 
diagrammed in Figure 	 • 

- About - 60 percent of' water heaters are.sold through the 
traditional channel of distribution from manufacturer to 
plumbing wholesaler to,plumbing contractor to builder or 
consumer. 

- Some .2U percent of water heaters-are shipped from the 	• 
manufacturers  direct  to mass merchandiSerSi home improve- 
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ment chains, and other major retailers. This segment of- 
the market is expanding. The water'heaters .  supplied 
through this"distribution channel are bought primarily by 
consumers in the replacement market, though-some plumbing : 

 contractors may find it cheaper or more convenient to deal 
with a mass merchandising outlet than with a plumbing 	" 
wholesaler. The water heaters sold by manufacturers 
through these outlets are predominantly electric. 

• 
- The remaining  20 percent of water heaters are shiPped.to. 

gas and electric utilities which rent Or sell the 
. equipment to individual homeowners or landlords. Of —these 
water heaters, about '70 percent are gas fired and 30 - - 
percent are electric. 

- The relative percentages of oil fired water heaters 
flowing thrOugh these various distribution channels is 
somewhat different. Twothirds of oil fired Water heaters 
are shipped from manufacturers to oil companies who either 

" lease or sell through the builder (in the casé of-new 
housing)  to  the homeowner or landlord. The-remaining, 
third flow through the traditional distribution channel 

• from manufacturer to plumbing wholesaler-to "plumbing 
contractor to end consumer. 

- Whereas 60 percent of standard tank type water heatérs".are 
sold through the traditional distribution channel, some 70 
percent of commercial grade units are shipped via 
wholesalers. The . remaining 30 percent are  shipPed tO gas • 
and electric. utilities. No commercial grade - equiPment is ' 
sold through mass merchandisers. 

• 
The trend towards an increasing percentage of replacement sales 
of  water heaters being made through the mass merchandiserS is 
likely to continue., The more  units sold by the mass mer7- 
chandisers, the more  priCe competitive they can"become in com-
parison  with  plumbing contractors. Many Idumbing contractors are 
having to .act as subcontractors to the mass'merchandisers and » 
.utilities to install the.equipment which theyeither sell' or 
rent. The guaranteed nature of this business is Such that-the 
plumber l.s fee per installation is lower than when he deals 
directly  with  the individual consumer. In addition, he loses  the 

 opportunity to take a markup on resale of the equipment to the . 
consumer. Thus-the plumber must install more water heaters  than 

 before to cover  Pis  fixed cbsts. 

The increasing involvement of mass merchandisers in the 
replacement market also has serious implications for Plumbing -  y 
wholesalers. Their control over the channel of distribution is 
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being eroded. Recause they buy in bu 1k, the mass merchandisers 
• Can obtain their water heater's at prilees below those  ut  which' 
water heaters are sold to plumbing wholesalers. The 
manutacturers, -  in an effort to retain-the support of the plumbing 
wholesalers, are attempting to restrict their direct shipments to 
private label brands, leaving the mass merchandisers to buy 
mahufacturer brands through the traditional distribution channel 
(i.e., the plumbing wholesaler) if they so desire,-  • Given the 

.consumer's probable 'lack of sensitivity to or awareness.  of 
manufacturer brand nameS, this distinction seems unlikely to stem 

. the growth of the maSsmerchandiser's involvement in the sale of 
such an attractive high ticket prOduct category as water .heaters. 
Lacking the resources ancfmarketing skill of the mass 
merchandisers, the plumbing wholesalers appear unlikely to be 
able to ,respond. A franchised chain of plumbing outlets may, 
however, develop involving a plumberfranchisee selling directly 
to consumers'as well .. as to other plumbers .  and benefiting from the 

. price discounts which the chain could secure by buying Water 
heaters in bulk from the manufacturers. 

While the distribution of  water heaters through mass mer-
chandisers is increasing, distribution through the.utilitiesis 
decreasing. In times of energy shortage, it is perceived as. 
'politically inappropriate for the utilities 	particularly the 
electric utilities - to be publicly °promoting the sale and rental 
of; water heaters. 

The electric utilities became involved'in the water heater . 
 'business for. several reasons._ The water heater load could 

stabilize the supply systeM, make the operation of generating and 
transmission facilities more economical, and add to  the revenues 
generated frOm running electricity lines into new subdivisions. 
.The gas utilities justified their involvement in the water heater 
business on the grounds of a greater abundance of supoly and 
better transmission efficiency of gas than electricity.  In 
addition, the gas utilities argued a competitive disadvantage vis 
à vis the electric Utilities since all-residential housing . 

 requires electricity for lighting and wall sockets but not 	- 
necessarily gas. The competition between the gas and electric 
utilities led to various incentives being offered to builders 
from the inauguration of rental programs (which meant that the 
builder incurred no capital carrying cost On the water heater 
between purchase and sale of tne house) to threats that the 
electricity supply for a new subdivision would be run in above 
ground (which might detract from the - aesthetics of the area and,- 
therefore, from property  values).  The competition among the 
utilities also prompted product innovations.- Because  of the 
faster recovery  rate 'of the gas water heateri the Cascade, 
electric water heater mas developed with a higher capacity and 
higher wattage elements than traditional electric water heaters. 
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As  electricity supplies have become relatively ,  constrained 
coMpared tà supplies of natural gas, the.electric. utilities have 
gradually divested their involvement in the water heater 
business. Divestment offers the advantage of freeing up the 
capital otherwise invested in rental water heaters. In the  
Maritimes, however, where eIectriCity rates are particularly 
high, New Brunswick Hydro continues to.rent water heaters for one 
dollar per month to make electric waterheating more•econo-
mically attractive to consumers. Ontario Hydro ceased to offer : 
new water heaters on a rental Oasis in 1976, though the utility 
continues to arrange for about 2,000 replacement installations in 
rural areas each year. Half of these units are purchased 
directly from the manufacturer and installed by a plumbing 
contractor on a subcontract basis. The remaining units are both .  
acquired and installed by plumbing contractors. 

With some exceptions, involvement in water .heater rentaIsis now 
confined to the larger gas utilities.with a heavy penetration of 
the residential sector in .  their respective market areas.  In  such 
areas, a high proportion • of' the water heaters installed- in new 	: 
housing continue to be gas models. .As . .a result, the'utilities' 
promotion of gas water heating benefits them economically not 

• only through the sale of more gas but directly throUgh the sale 
and rental-of gas water heaters. 

• 2. Energy Consumption 	 • 
-• • 

An accurate calculation def•thé energy consumed by Water heaters - 
installed in housing - completed in 1978 would require the 	. 
following information; 

- The relative proportions  of'water heaters Of various•fuel-
types, sizes, and performance specifications installed-in 
each of the four- categories of residential hoUsing. 

- -The average level Of househol d .  hot water demand for each 
. of the tour categories of residential housing. 

In the absence of this detailed information, an estimate  of  
average annual household energy usage for water heating has been 
computed by dividing the number of.househdlds into the 18 percent 
of total residential sector energy consumption .used for•water 
heating. 4  On this basis, annual houSehold energy cdnsumption 
for water heating is estimated at 30,125,916 Btu. 5 2  

Energy Consumption for Water.  heating  in the 246,533• dwelling 
units completed in 1978 can therefore be estimated at> 

 7,427,032,449 Btu or 3.37 percent of the energy used for wate'r 
heating by all 7,320,000 Canadian households. 
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These estimates are suspect for two reasons. First, the mix of 
housing completions in 1978 does not reflect the mix of the total 
housing.stock: 

1978 Completions 6 ' .  Housing StOck 7  

Single detached 
,Semi-detached/duplex/row 
Apartment and Other  

43,1% 
18.6% 
38.3% 

58.4% 
8.4% 

33.2% 

If single detached housing units consume more energy than the 
other two categories ,C.11 average, the estimate for energy 
consumption - to heat water in dwellings completed in 1978 ià 
probably excessive since it is derived from an average con-
Sumption.figUre for the. total housing stock. In addition, - it may 
be surmised that the water heating equipment in established 
housing is less energy efficient than the equipment instaIled in 
new housing, particularly in those  case S Where it has nbt been 
properly maintained. .Once again, the implication.is that the 
estimate is slightly  excessive. 

Also of interest is the percentage-of annual energy cOnSuMption 
of all tank type water heaters sold in 1978 accounted for by the 
imposed choice installations in new housing completions.' In 	- 
1978, 169,000 tank type water heaters sold.for installation in . 
new housing served - a total of 246,533 dwelling units,' As 
previously noted,. about 4011percent of new apartment units.were 
not served by tank . type water heaters and the remaining 60 
percent were served by these water heaters in a ratio of 
approximately  one  water heater to every four apartment units. 
.Applying the same ratio (169,000 : 246,533) to the total number 
of tank - type water heatèrs sold in 1978, it appears that the . • 
530,000 unit sales served 773,151 dwelling units. In'other .  . 
words, water heating.equipment sold in 1978 is responsible'for 

:performing this function in 773,151:households. If annual 
-average household energy, Consumption for water heating is as-
sumed to be 30,125,916 Btu, 1978 water heating equipment  sales  - 
account for an annual energy consiimption of 23,291,882.080 
million  Btu. 

This computation ignores differences between the mix of housing 
. completions in 1978 and the mix of the total hoUsing stock. 

. Since apartment units constitute à higher percentage -  of 
completions (38.3 ) 'than of, stock (33.2 )', it is likely that the 
total nuMber of houàeholds serviced by equipment installed in 
1978 is overestimated. In. addition, the computation has not . 
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considered differences in the average economic life  for standard 
and commercial grade water heaters or differences in the mix of - 
the housing stock across geographiCal areas (variations in the . 
nature of the water supply result in varying replacement rates 
for water heaters in different areas 'c.>f the country).- › 

3. Energy Saving Design Options -  . 

In a recent report on water heaterà, Consumer's Research magazine 
concluded that "there has been a gradual-trend to uniformity in 
both gas and electric models of most manufacturers." 8  An 	. 
analysis of the energy usage of models tested by Consumer Reports - 
revealed ten and seven percent spreads in, annual energy 
consumption• of similarly sized units of gas and electric water. 	- 
heaters respectively. 9  . 

• • 
American manufacturers have recently been broadening their 
product lines to include models with bigher - energy efficiency 
which generally carry'correSpondingly higher - prices. Canadian 
manufactUrers'have hesitated to commit themselves to the - 
manufacture of similar models  for the following reasons: 

a. ,  -Due to the smaller size of thé Canadian market, the 
critical mass of demand necessary to warrant production of 
new energy efficient models has to constitute a:higher 
percentage of the total available market than in the United 
States. The broader the product line, the loWer the 
opportunity to exploit scale economies to rèduce costs. 

b.
• 

hanufacturers are uncertain whether consumers-will pay . 

higher prices for the more energy -efficient models. The 
United States Federal Energy'Administration forecast a 5.2 
percent•decline in demand for electric water heaters by 1980 , 
if energy saving .design improvements (with consequent,price . 
increases). - Were applied to all models -sold.  On, the  other 
hand, a faster replacement rate and. a 4.7 percent  increase in 
unit demand by 1980 were projected, for gas water 	.• - ' 
heaters.lu 

c. The mature nature of the technology involved in the pro-
duction of water heaters is such that , any design improvements 
can be readily matched by competitors.. 

d. The market shares held by the four principal' - 
manufacturers of tank type water-heaters have remained 
relatively 'stable for several years. A common desire to 
avoid destabilizing the industry may Constitute a 
disincentive to the introduction of . new energy efficient 
Models.' 



25 

Despite these constraints, one major Canadian water heater 
.manufacturer has recently launched an ene'rgy efficient electric 
water heater with three inches of insulation and an outside 
thermostat which can be regulated by the consumer. .The addi-
tional insulation is believed to reduce heat loss by about 35 
percent. 11  

A further impetus to the production of more energy efficient 
equipment is being provided by the -gas utilities. Tradi-
'tionally, gas water heaters  have  been promoted on the basis of 
the Cascade program' by the electric utilities. The gas utilities 
are now emphasizing. , energy écist as_well, as recovery rate. From 
the viewpoint of system efficiency, the gas . utilities are par-
ticularly concerned to maximize the market penetration of gas 
water heaters, particularly among households leihich currently use 
gas for space heating. The adoption by the gas utilities of 
energy cost.arguments in their promotional efforts will stimulate 
the  development and:marketing of more energy efficient gaS water 
heaters. Although the electrical Utilities are unable'for 
.political reasons to  engage in similar promotional efforts, they 
are likely to support the develOpment of more energy efficient 
electric water heaters to prevent any increase in the market 
share of gas water heaters. 

The Canadian Gas Research Institute, funded by the gas utilities, 
has developed and tested . a water heater giving recovery 
efficiency of between 82 and 85 percent, up from 70 percent in 
standard water heaters. Standby losses of between 3.5.and 4.0 
percent with pilots and lower than 3 percent with eleétric 
ignition are claimed. The Unit is believed to be the only 

 .Canadian designed gas water heatèr whiéh can meet the nOurly 
standby loss,  thermal  recovery efficiency, and insulation 
requirements proposed in the National -Research  Council's Code for 
Energy Conservation in  New Buildings and the ASHRAE 90-75 
standard. In addition to offering improved efficiencies, as 
reported in Table IV-1, the CGRI unit'hàs proved to be more 
durable than standard models in corrosive water areas, high 
hardness areas, and high water conductivity areas. Design 
features of the new - Unit are summarized in Table IV-2. 

Table IV-3 presents the energy saving options for gas water 
heaters identified by the United States Federal Energy AdMini-
stration (1977) and by Wilson (1978). The projected evoltition of 
gas water heaters is summarized in Table IV-4. Among the wide 
range of design modification possibilitieS, three seem most 	. 
likely to be applied to production models over the next three 
years: 

Insulation:  In addition to increasing the thickness -  of water 
heater insulation and insuring that -the floor of the water 



26 

heater is also insulated, manufacturers are increasingly 
likely to shift from fiberglass to polyurethane insulation. , 
Due to the demand,for fiberglass for roof-insulation, the 
price has- risen to the point where use of polyurethane has 
become economical t  particularly because one thirdof a 
thickness of polyurethane provides equivalent insulation to a 
thickneSs of fiberglass. If the.thickness of the insülation . 
is lessened, the amount of steel required, the weight of the • 
water heater, and transportation costs, are côrrespondingly. 
reduced. 

spark Ignition:  The substitution of automatic spark ig-
nition for pilot lights on gas water heaters is less cost 
effective in terms of energy savings than added insUlation. 
However, a:running pilot light causes some energy transfer to 
the water being stored. . In addition, spark ignition Can 
create a  -condensation  which will reduce  .the  durability,  of the 
steel tank. 

Thermostat:  Commonly, the water heater thermostat is set by 
the manufacturer and is not accessible to the Consumer. A 
reduction in the factory temperature setting and  the. addition 
of a thermostat Control to the outside of the tank could - 	2. - 
readily be implemented by manufacturers... 

Independent of the product specifications, the effiCiéncy of - 
water heaters can.be:  influenced - by other factors, The Water 
heater must be appropriately sized in relation:tothe likely-. 
demand on the equipment. Its location in the home may alSo 
bear upon performance efficiency. Whereas electric-water 
heaters can.be located near the point of water use:such that 
standby loss is minimized, gas and oil water heaters : offer 
less flexibility since they must be-located with acéess to a 
chimney. In Europe, gas water heaters are commonly installed 
at the point of water -use and triggered by a flow switch. 
Thus, a portion of the standby loss is saved through the 
'elimination of water storage. In addition, the Main burner 
does not have to reheat stored water ,  following:•standby 
losses. These "instantaneous" water heaters do, however, 
hwié Several performance limitations which will prevent -their . 

 widespread adoption in Canada, 	 . 

Whereas the performance specifications and design of the 
water heaters installed in new residential housing are under 
the control of the manufacturers, their sizing and location - 
are-  determined in accordance with building codes . by the . 
builders and their subcontractors. The level  of • energy usage 
is further determined by the demand which consumers place on 
the equipment. Any energy policy designed to conserve energy 
used for water heating must recognize that all these parties 
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contribute to determining the overall level ofconsumption. 
In addition, there are system improvements to be eXPlored 
such as capturing and recycling the heat in the water Which 
is drained away after use. 

The energy Saving options open to manufacturers .of electric 
water heaters are summarized in Table IV-5. Since all ; 
electric water heaters now depend upon totally. immersed , 
heating elements, opportunities to increase the efficiency 
with which heat is transferred to the water in the tank are 
limited. The future evolution of electric water heaters has 
been analyzed by Wilson (1978) and is reported in Table 
A plug-in electric water heater is an improbable innovation 
since it is unlikely that the electrical utilities can 
provide the necessary level of power to operate the equipment 
through wall àockets. In addition, strenuous -oppositionfrom 
the plumbing trades to such an innovation could be expected. 

Oil water heaters are more expensive than'both gas and electric ' 
models and require thé purchase of a 'storage tank. The additional 
cost stems from the need  for  a forced draft, pressure atomizing 
burner'. An electric > pilot is required and some start-up and 
sooting problems may occur at low firing rates. The average 
efficiency ,of 75 percent is higher than that currently achieved 
by a standard gas model due to  the  oil firing being accomplished 
by forced draft. One Canadian manufacturer is currently trying 
to obtain-approval for a more energy efficient model which -
achieves between 78 and 85 percent efficiency as a result of 
-additional insulation and improvements to the oil burner. Energy 
saving options for- oil water heaters are Presented.in Table 
IV-7. • 

Potential energy savings for the three types of water heaters are 
summarized in Table IV-8.- 	. 

Furnaces and Space Heating Equipment  

1. Market btatistics and Trends  

Statistics Canada monitors the percêntages.of Canadian:households 
whose .space heating requirements are furnished by particular 	- 
types of equiPment and by particular fuels. The 197d statistics 
are reproduced in Table IV-9. There are three principal types of 
equipment used for space heating: 

Hot'air furnaces:  Of the shipments:made in 1978,71' percent:  
were gas furnaces, 24 percent were oil fUrnaces, and 5 . : - 
percent were electric.furnaces. There is a trend away from 
oil furnaces towards gas furnaces  for installations in  new 
housing, due to the relative price and, availability'  of the 
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two fuels. Two manufacturers dominate production of hot air 
furnaces in Canada, both oil and gas. 

Steam or hot water furnaces: 1978 shipments were divided 
approxiffiately equally between  oïl  tired and gas fired 
furnaces. Contraàting this ratio with that for the stock of 
hot water furnaces in Canadian households (from Table IV7,9), 
again illustrates the current trend - from oil to gas.' There 
are two main Canadian manufacturers of gas hot water 
furnaces, 

Baseboard electric: Although the electrical utilities are 
restraining their promotion of eledtrical heating in response. 
to political pressures, baseboard electric remains thé 
preferred mode of space heating in certain'geographical- 

- regions, notably Quebec. Three Canadian manufacturers share 
most of the baseboard electric market. 

The type Of space heating  and the fuel selected for new housing 
installations is influenced by a similar'set of factors to tâat 
proposed for water heaters. 

'Table IV-.10 estimates the numbers of dwelling units completedin . 
1978 which'are serviced by each -of these three types. of space 

- : heating systems. 12  An attempt has been made to distinguish 
between hot water furhaces and commercial grade boiler Systems. 
The latter are used almost exclusively.in the heating of 
apartment buildings, although'a minority of row hàusingde-
velopments arealso heated in this manner. The principal Co'n-. 
clusion to be drawn from Table IV-10  is that the forced air 
furnace is the dominant source' of space heating in new resi-' 
dential housing, except in the aPartment category where  base-
board  electric commands the highest share. 

The total numbers of-dwelling units installed:with each of the 	: 
four categories of space heating equipment may, in some cases, be - . 
greater than the numbers of eqUipment units sold...  For example, 
in the case of duplexes, it iS likely-that one furnace - frequently 
services both houSeholds.. Thus, the Alumber of households 

' serviced exceeds the number of uhits sold. In addition, 
apartment buildings are  frequently serVed by,a battery of  
boilers. The ratio of.apartment units to boilers is not 	2 
available but may be éstimated at approximately twenty .to .oné. 

Sixty percent of total space heating eciuiprrient shipments are, 
believed to be sold for installation in  new housing, the 
remaining AU percent being sold to reOlace existing equipment. . 
This estimate is based upon data -for tbrced air furnaces. In 
1978, 171,00.() forced air furnaces were.soid, of which .an esti- 



29 

o 

mated 61 percent (104,210) were installed in new housing. This 
60:40 ratio has been assumed to hold true for the other three 
cateeries of space heating equipment. Differences in the 
economic lives of the various equipment categories and shifts in 
the relative percentages of new dwellings equipped with each 
category have not been taken into account. 

Channels of distribution for hot water and forced air furnaces 
are diagrammed in 'Figure 1V-2. The percentage of furnaces teing 
sold throdgh mass merchandisers and other retailers direct to 
consumers in the replacement market is significantly less than 
the corresponding percentage of water heater  sales. The 
distribution channels for baseboard electric:equipment are 
presented in Figure IV-3. A small percentage of baseboard elec-
tric purchases for installation in new housing are made by 
owner-occupiers adding units to those supplied by the builder. 

2. Energy Consumption  

To accurately Calculate the energy consumed for space heating . 
 purposes in the housing units completed in 1978 would require 

• information on: 
- The relative proportion of space heating equipment of 

various fuel.types, sizes, and performance speci-
fications installed  in  each of the four categories  of 

 residential housing. 

- The average level of household energy demand for space 
heating, purposes for each of the four categories of 
residential housing.., - 

- The number of nouseholds within each,  of  the four housing 
categories whose space hèating and water heating 'needs are 
serviced by the same - system. 

Detailed  information of this nature is not available. Recording 
total household consumption of a particular fuel type onan 
fndividual meter does not permit a utility to determine the 
relative proportions  of 'total consumptidn contributed to by 
different energy using equipment. Thus, average annual house-
hold energy consumption for space heating has been computed by 
dividing the number of households into the 70 percent of total 
residential sector energy consumption used for space 
heating. 13  On this basis, annual househdld energy 
consumption for space heating is estimated at 117,156,341 Btu. 

Energy consumption for space heating In the 246,533 dwelling 
units coMpleted in 1978 c an  therefore be estimated at . 
28,822,904,220,000 Btu, or 3.37 percent of the energy used for 
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space heating by all 7,320,000 Canadian households, -  As in the 
case of the water heating estimates, this figure is suspect for 
two reasons. First, the mix of housing completions in 1978 does 
not reflect the mix of the total housing stock, upon which the 
average household energy consumption estimate is based. Second, 
the space heating equipment in establiahed housing is likely,:as 

function of age and technological development, to be less :  ' 
energy efficient than the equipment installed in new housing. 
The implication 'flowing fràm these two possible sources of  error 
is that the average annual household energy consumption for space 
heating purposes is likely to be lower  for. new houaing than for 

, existing housing. 

Also of interest is:the percentage of annual energy consumption 
of all,space heating equipment sold in 1978 accounted for by 
those 'imposed choice installations in new hOusing Completions. 
Industry estimates indicate that 60 percent of furnaces sold'in 
1978 were installed' - in new housing, the remaining 40 percent 
being sold to replace equipment in existing housing.  An 
assumption has. been made' that a similar ratio holds trtie  for 
boiler and baseboard electric installations. To the extent that 
the average economic  lite  of these.types.of equipment differs 
from that of furnaces, replacement purchases may constitute a 
higher or lower percentage of total aquipment sales. In addition, 
historical variations froM one year to another in terms of the 
percentages of new dwellings equipped with certain types of space 
heating may also influence the current new installation/replace- 

-ment installation ratios. These differendes have not been-- 
considered. Given the assumption that the 246,533 dwelling 'units 
.completed in 1978 absorbed 60 percent of . space heating equiPment 
sales, the total number of dwelling units in which equipment Sold 
in 1978 was installed may'be estimated at:410,724, Further 
assuming annual average household energy consumption of 
117,156,341 Btu, the space heating equipment sold. in 1978 would 
account for 48,138,368.950 million Btu  on an annual basis. 

3. Energy Saving _Design Options  

The energy efficiency of the-furnace is largely a function of the  
design of the complete beating system. In the case offorced air 
furnaces in particular, the ducting', dampera, and terminal 
.-fittings must be siZed so as to minimize heat losses and 
reductions in pressure. The efficiency of the heating system 
(meaning the delivery of heat within-the home when and where it - 
is needed) rather than that of the furnace alone is  of prime 
importance to the consumer. 

. 

Ell 
( 	 ImproVements in furnace design must be compatible with heating - 
' 	system technology, must meet safety standards, should not require 
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additional or complicated maintenance to sustain efficiency, and 
should not require sübstantial price increases with long payback 
periods. 

The Canadian Gas Research Institute has attempted,to meet these -  - 
and other criteria in designing a furnaceldith 90-95 percent 
efficiency as against 60 percent efficiency achieved by moSt gas 
furnaces - currently available. The CGRI claims that the higher 
capital cost of this furnace is recoverable within three years 
due to lower energy consumption. The features of the CGRI 
furnace are summarized  in Table IV-11. 

'Specific ,figures for the percentage savings achievable through 
each design modification are not readily available.'The switch 
from pilot to electric ignition is estimated bp . save 7-10 percent 
in energy consumption. The incorporation of a high efficiency 
burner may result in energy - savings of up to 30 percent. 
Modulating burners, with retention heads, offer the flexibility • 
of firing the furnace within a range at the level appropriate to 
provide adequate heat for the home. In the case of a 
'conventional burner, a' reduction in the firing  rate  • would reduce . 
.the steady state effidiency of the furnace. Modulating burners' 
are currently available onlY on commercial grade furnaces for 
apartment buildings. 

Design modifications to furnaces to improve energy ,efficiency 
occasionally result in problems which must be resolved prior to . 
commercialization. For example, if a heat exchanger condenses 
the water -  in the combustion products, the resulting condensate 
may contain diluted sulphuric acid, thereby Presenting -  a,problem. 
of safe disposal into the sewer system. 

The end use efficiency of oil fired furnaces currently exceeds 
that Of gas fired furnaces, due  to  the higher hydrogen content of 
natural gas. On the other.hand, the gas furnace lends itself to 
lower firing rates than the oil furnace, rendering the former 
More attractive for installation in homes requiring relatively 
low heat. 	 • 

Energy saving design modifications for oil fired furnaces have 
been evaluated by Hayden, Braaten, and Brown (1978).  The' 
conclusions of their field tests are presented in Table IV-12. 
The United States Department of Housing and Urban Development has 
suggested a more conservative 10 percent energy savingS resulting 
from the incorporation  of 'a high speed flame retentiOn 
burner. 14  The U.S. Department of Energy has indicated that.a 
reduction in nozzle size and modification -of. the oil furnace 
extraction system can save 14 percent of energy 
consumption.15 
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The  Canadian Government is discouraging the Oil companies from 
Promoting the use of oil for home heating. Accordingly; the,oil 
companies are concentrating on the development of more energy 
efficient furnaces. Although the potential for energy savings 	. 
appears to be greater for gas than for oil furnaces, the research  
program being undertaken at the Combustion Research Laboratories 
of Energy, Mihes and Resources Canada has yielded several design 
improvements ..  The oil companies are also training their'service 
personnel to instal energy saving retrofit equipment on:existing 
furnaces in order to sustain sales revenue at a time when unit 
sales of new equipment are decreasing. Tt appears, however, that 
a more frequent maintenance schedule is required in the case of 
oil rather than gas furnaces to sustain efficient operation, 

• reason is that• gas furnaces do not depend on mechanical  fans or  
pumps to feed fuel and air into the furnace as oil furnaces do. 
In addition, because of the clean burning characteristics of-gas 
furnaces, carbon build-up on the heat exchanger is less than with . 

• oil furnaces. 	 • 

The conversion rate of eleCtricity as a heat source is such that 
any design improvements to baseboard-electric systems would have 
minimum impact in terms of increased energy efficiency. The 
principal contribution of - electricity  to  energy conservation in 
the area of space heating may derive from its use as the power  
source for most lleat pumps.' Approximately 4,00Ù heat pumps were 
installed in Caàadian homes in 1978. Their market penetration.has 
been delayed by high..priceS, the poor design of early models, a 
lack of skilled service personnel, and the need to have properly : 

 designed duct work in order to fully capitalize on the heat 	, • 
pump's benefits. In addition, it has been suggested that the 
payback period on a heat.pump is:longer in Canada than ih_a 
warmer climate since the heat pump acts  as  &reverse cycle air 
conditioner absorbing heat from the outside environment at 
temperatures down to 0' celsius. Given these,problems, it , is 
believed that the market penetration Of heat pumps in Canada will 
continue to lag that in United States. 16  

C. Major Kitchen and Laundry Appliances. 

1. Market •statistics and Trends  

a, Refrigerators:  The Canadian Appliance Manufacturers 
Association in its 1979 Industry Forecast has reported that unit 
sales of refrigerators in 1978 totalled 616,000. 17  The. total  
number  of  households with electric refrigerators, as repOrted by 
Statistics Canada, is 7,276 ,000.18 
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Of total sales, 20.6 percent (127,000  units) were sold to  the 
builder segment. Included in this figure are direct shipments 
from manufacturers to builders (estimated at 110,000 units 19 ) 
and sales through kitchen equipment specialists supplying the 
building trade (estimated at 17,000 units). 

The remaining 79.4 percent of  sales were made through retail 
outlets. A very small but indeterminable fraction of these were 
probably made to small builders lacking access,to a kitchen • 
equipment specialist. 

Major appliance manufacturers further subdivide - the builder 
market into three segments: 

- Purchases of refrigerators and ranges by builders from 
kitchen equipment specialists and other supply houses or 
.direct from the manufacturer (if order quantities are 
sufficient to . warrant direct shipments) account for 60 
percent of sales to the builder segment. 

- Approximately 26 percent of refrigerator and range sales 
to the builder segment  are  installed in new Federally , 

 assisted (Central Mortgage and Housing Corporation ) and. 
Provincially assisted (for example, the Ontario lioUsing 
Corporation) housing, under the Public  Housing, 
Federal-provincial-Rental and Sales Housing Projects, 
Assisted Home Ownership and Direct Government Housing 
programmes. Equipment specificatiôns may, in some cases, 
be set by government procurement officers, although there 
appears to be a trend away - from this practiàe. These: 
housing - categories form a subset Of the 40 percent ' of  new 
housing financed under the National Housing Act. - , This 
percentage is declining as the qualifying *property, value 
ceiling has not risen in sympathy With,housing prices. 
The curtailment of the Assisted Rental Programmay have a 
further dampening effect. All new housing 'financed under 
the W.H.A. must meet C.M.H.C. .construction and equipment 
standards. 

- The remaining 14 percent of refrigerator and range sales 
to the builder segment are installed in mobile homes., 'Of. 

 17,000 mobile homes  sold each year in Canada, some 1,300 
are imported with refrigerators (but not ranges, due to 
installation regulations) already installed. Thus, sales 
of ranges to the mobile home market slightly exceedsales 
of refrigerators. 

C.A.M.A. reported that, in 1978, "Builder sales remained 
relatively stagnant". Sales to the builder segment are not 
expected to grow "unless gOvernmental policies change to pro-
mote new housing development . in both single and multiple dwel 
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ling accommodations" . 2° Sales of all major appliances to the 
builder segment are cicisely related to the levels of housing' 
starts and completions. 

In 1978, 23.2 percent of refrigerators soid were of the manual 
defrost variety. 21  However, it is estimated that 38 percent 
of sales to the builder segment were manual defroSt 
refrigerators. 22  This type of refrigèrator is frequently 
specified for low income government financed housing,develop- - 

 ments because of its,lower price. The argument of .energy con-
servation is likely to sustain this policy. A decreasing - 
percentage of manual defrost refrigerators is >expected to be sold. 
to the private sector portion of the builder segment, reflecting 
the general increase in consumer demand for the frost free 
feature. 	 _ 

• 
The principal channels of distribution for refrigerators and 
other major kitchen and laundry appliancés are diagramMed in, 
Figure  IV-4. In more detailed form, Figure IV-5 sUmmatizes the 
distribution of the 616,000 refriàérators sold in 1978 in terms 
Of four dimensions: 

- Purchases for installation in-new housing units  versus 
replacement purchases (including purchaSes . of second 
refrigerators). 	• 

- Purchases for installation in owner occupied versus.rented 
housing units. 

- Purchases made by homeowners, builders, and landlords. 

- Purchases made from retailers, builder supply houses. 
(including kitchen equipment specialists), and direct from 
refrigerator manufacturers. 

b. Ranges:  C.A.M.A. has reported 533,000 unit sales  of 
ranges, in 1978, of which 508,000 were electric and 25,000 
.gas. 23  The total number of households equipped with electric 
and gas ranges are 6,437,000 and 652,000 repectively. 24  

Of total sales, 22.5 percent (120,000.units of eleCtric ranges) 
were sold to the builder segment. Included in this figure are 
direct shipments from manufacturer's and sales through kitchen 
equipment specialists in similar proportions to those repotted 
for refrigerators. The refrigeratôr and range markets are 
similar in terms of the percentage of- total Sales Channelled 
through - the builder  segment andin terms'of saturation of Cana- . 
dian households. Almost all new housing units are equipped with 
a range as well  as 'a  refrigerator. .The 'distribution pattern . 
summarized for refrigerators in Figure IV5 can,•therefore,.be 
treated as approximating the distribution - systeffl for ranges. 



Fewer ranges than refrigerators were shipped to the builder 
segment in 1978 for peO reasons. First,.the average economic -
life of ranges exceeds that of refrigerators. 25  A very small 
proportion of total sales to the builder segment are replacement 
sales as opposed to sales for installation in new housing .units. 
Because,Of the difference in economic life, the number Of re-
placement ranges sold to the builder segment is fewer than the 
number of replacement refrigerators. 

The second reason  for the  discrepancy in numbers is that a small 
(though indeterminable) number of gas ranges is sold to. the -- 
builder segment. For reasons explored in Chapter V, thé 
penetration of gas ranges in the builder segment is lower than 
the overall penetration level of 4.7 percent of annual sales. 
However, in Alberta and Ontario, where household penétratioh  of  
gas ranges exceeds ten percent-,26 a small percentage .of new 
housing units (probably single detached homes) may We..équipped 
with gas ranges. 

c. Dishwashers:  C.A:M.A. has reported unit sales of 
291,000 dishwashers. in 1978.. The total stock of dishwashers in 
Canadian households is 1,742,000. 7  C.A.M.A. expects the - 
growth of dishwashersales (at . 4.6- percent annually between 1979 
and 1984) to outpace the rate of new househOld formations. 

An estimated 30,000 units were sold to the builder segment direct 
from manufacturers and through kitchen'equipment speCialiSts and 
builder supply houses. Sixty .  percent of theèe are believed to 
have been installed in new apartments, condominiums, and . row 
'housing. The remaining.forty percent were installed in new , 
single detached homes. 8  It May be assuffied that all units 
sold to the builder segment were for new housingi since the 
replacement market for'dishwashers is Still in its infancy. In 
addition, it is likely that all sales.to  the builder segment were 
of built-in rather than portable models. 

Built-in dishwashers - accounted for 57.0 percent of total sales. -  
. This percentage is expected to increàse .as more installations of 
built-in dishwaShers are made in new housing units.' Builders 
regard a built-in dishwasher as a visible differentiating feature 
in new housing unità with substantial-consumer appeal'. 

A high percentage (52.6 in 1978) of dishwashers sold in Canada 
are imported. 29  Sales statistics for this product Category., 
are, consequently, somewhat less reliable than for re7,, 
frigerators and rancjes.. 

d. Clothes Washers:  Unit sales in 1978 ntimbered 
473,000. 30  Statistics Canada has réported that 4,323,000 
Canadian households have automatic washers.31 
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1978 sales to the builder segment direct from manufacturers and 
via supply lapuses amounted to 18,900 units.  Ail  builder in-
stallations in new housing>may be assumed to be automatic yashers 
rather than conventional (wringer and twin-tub) washers. • 

A similar number of automaticwashers of -the coin operated 
variety (18,45 (J) was sold in 1978 for installation in hotels, 
restaurants, hospitals, Laundromats, and apartment laundry. rooms. 
Assuming à ratio of one, automatic washer to every twenty apart-
ment units, and assuming installations covering the 94,539 
apartment units completed in 1978, sales of coin,operated washers 
fôr the laundry rooms of-new apartment buildings may be esti-
mated at 4,725 units. 32  Frequently, the builder will 
delegate  the  equipment selection decision:and operational 
responsibility to a contracted laundry room operator.  The 

 commercial grade waShers installed in laundry rooms usually have 
fewer _featureshorter cycles, and better  maintenance  than 
regular equipment so do not require earlier replacement. 3 3 

There is a trend_ towards installation •of compact laundry systems 
• (stackàble washers and.dryers) in new luxury.apartments and 
,condominiums due to their economical floor space requirements and 

• lower operating costs. Prices are expected to stabiliZe with 
Canadian production. Some new row house condominiums which 
previoùSly would not have been equipped with washers and dryers, . 
and.some new apartments which previouSly would have been equipped 
with Laundry rooms, may now have compact laundry Systeffis 
installech The percentage  of: total  sales shipped to the builder 
segment may be expected to rise slightly as a•result. Shipments 
of coin operated equipment for apartment lauhdry rooms Will fall, 
correspondingly. Althoggh'the operating costs .  of compact laundry 
systems -are'lower than those for normal-sized equipment,  the- net 
effect of their installation in individual suites of-apartment 
buildings on energy consumption iS likely to be unfavorable, 
since easier access will prompt more . frequent usage. 

e. Clothes Dryers:  .Unit sales of electric dryers and .  • 
gas dryers totalled 389,000 and 13,00 0 -respectively in 
1978• 34  Dryer sales are below washer sales due to their 
longer lifespan. 35  Dryer,saturation .reached 59.4 percent  of 
Canadian households (-4,331,000) in 1978. Gas dryers are sold' 
principally in Alberta and Ontario. 

C.A.M.A. estimates that 5.1 percent (19,840) of 1978 sales- of 
electric dryers were shipped to the builder segment, Coin 

 operated sales are estiMated, at 12,840 units. 3°  Since the - 
average economic life of dryers exceeds that of washerS, and 
since the drying cycle is often shorter than the washing cycle,. 
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Many apartment laundry rooms are equipped with fewer dryers . than 
washers. Thus, twenty-five percent of total  coin  operated Washer 
and dryer sales are assumed to be installed in new apartment' . 
building laundry rooms in.both . cases. Consequently, coin -
operated dryer installations in 1978 are *estimated at 3,210 
units. 

Sales of gas dryers tO the binder segment are not reported by 
C.A.M.A., but are assumed to Mirror electric dryer shipments. 
Thus, 5.1 percent of 1978 gas dryer shipments (660 units).and one 
quarter of the 3.3 percent of coin-operated Units (110 units) are 
believed to have been installed in new residential hoUsing. 

2. Energy Consumption 	 • 

The annual levels of energy consumption for which 1978 Unit sales 
of each of the -five  major  categories of kitchen and.laundry 
appliances are responsible are summarized in Table 1V-13.. The 
assumptions upoh which the calculations are based are outlined in 
the Notes to the Table'. 

Builder  segment 'sales in 1978 accounted  for 14,.3 percent of total 
appliance sales. The annual energy conSumption of units sold to 
the builder segment represents 17.5 peréent  of the annual energy 
consumption of all units sold in 1978. The.difference in numberà 
is explained by the fact .that a disproportionately higher number . 
of unit sales to the builder ..segment are of refrigerators and, 
ranges which consume more energy on a unit basis than each of the 
other three categories of appliance. 

On the basis of . ,btatistics Canada data regarding the number - of 
hôuseholds equipped with . .each of the five major appliances plus 
the annual.energy usage estimates.presented in Table 	the 
total annual energy consumption accounted  for  by major kitchen 
and laundry appliances has been calculated  'as' 77,508,500 million . 

 Btu.37  Thus the 1,134,482 million Btu consumed by appliances 
sold to the builder segment in 1978'accounts for 1.46 percent of 
annual kitchen and laundry apPliance consumption. 

3. Energy baying Design. Options  • 

The major Canadian appliance manufacturers interviewed for this 
study reported that they are actively reSearching possible energy 
saving design modifications for each of the «five categories of 
major kitchen and laundry appliances. Hitherto, technological 
improveMents to these appliances have frequently been in the' form 
of additional features which have consumer appeal  but  which.  also 
result in higher energy consumption. For example, premium priced 
refrigerators nàw offer automatic ice.Makers and chilled water . 
dispensers as well as the now standard butter compartments. 



The advent'of the Energuide labelling program is thought likely 
to accelerate the development and introduction of energy saving 
design changes. Allocation of research and development funds 
among the appliance categories is likely to reflect the :sequence 
in which appliances  are  scheduled to enter the Energuide 
program. 

a. Kefrigerators:  Three sources were used to compile, 
the summary of design .modifications likely to result in energy 
savings presented in Table IV-14. The.design changes rePorted 
the United States Federal Energy Administration were:identified-
by the National Bureau of Standards. They were evaluated on the 
basis of contribution to energy efficiency, impact on retail 
cost, and impact on material usage inorder to  arrive at,a 
production.weighted estimate of energy savings and a percentage 
target for energy efficiency improvement by 1980. 

Table IV-14 indicates that the most significant savings  are 
achievable through improved insulation (the substitution' of 
polyurethane foam for fiberglass). Incremental or improved inr 
sulation also reduces the required size and running . time of the 

compressor at a time when compresàor prices are rising. . 

The United States Federal Energy Administration forecaét . a 
percent.dedlinè in demand- for,refrigérators by 1980 if all models 
were modified as indicated in Table 1V-14 dùe to the higher-
prices which would result. This fOrecast is especially pertinent 
to an evaluation of whether or not refrigerator manufacturers. are 
likely to enthusiastically pursue the design modifications 
indicated. 

Energy'savings achievable through elimination of the.frost 
feature have been estimated at twenty-nine percent (Hoskinsi - 
Hirst,.and Johnson, 1978). This design modification has not been 
included in Table IV-14 because of its impracticality from the 
standpoint of market acceptability. The Canadian Appliande 
Manufacturers Association reported that only 23.2  percent of're-
frigerator sales in 1978 were of the manual defroSt Abàriéty. In 
addition, it must be eMphasized that the alleged energy 'savings 
associated with manual defrost refrigerators depend upon regular 
defrosting of the ice on thè evaporator by the consumer. . 

b.. Ranges:  Design modifications which could:reduce the 
energY consumption of newly manufactured ranges are summarized in 
Table IV-15. If these modifications  were implemented, the United 
States Federal Energy Administration,forecast a 0.5 percent 
decline in demand for electric ranges and a 3.4 percent  increase 
in demand for gas ranges by 1980.' 
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Appliance Manufacturer  magazine estimated achievable energy 
savings for electric ranges of between eight and twenty percent, 
and savings for gas ranges atieJetween forty-three and fifty 
percent. 3u  

Two features available on selected new ranges have been 
criticized on the grounds that they add to energy consumption: 
. - Self-cleaning ovens appeal to the consumer's desire for 

convenience, but.havé to be raised to very high . 
temperatures  for the  cleaning operation to be effectively 
performed. The annual incremental-energy consumption 
associated with the self-cleaning oven feature is, how7 
ever,. only about four. percent." .The 'Canadian 	- 
Appliance Manufacturers Association.report,1978:sales of 
ranges with self-Cleaning ovens at 21-.5 percent of total - 
sales, and forecast that penetration will increase . t.10 36.0 
percent by 1984." 

- - The glass and ceramic  surfaces of  smooth top ranges have:., 
insulating properties- with the Tesult that more energy .is 
required to transmit the same level of heat as-transmitted 
by an open element range. C.A.M ..A. estimates that'seven 
percent of 1978 sales.were .of thé smooth top ' 
variety. 41 	 . . 	. 

• 
c. Dishwashers: The level of hot water usage and the 

use of energy to dry, dishes are the two principal areas of 
concern regarding energy consumption by dishwashers. Possible 
sources of  energy savings through design modifications are 
presented in Table 1V-16. The United  States Federal EnergY 

. Administration forecast a 5.9 percent  demand decline by 1980 - 
associated with implementatiOn of these.changes due to, the upward-
impaCt which they woüld have on diShwasher prices.. 

, d. Clothes Washersi- Areas of concern from an energy 
usage standpOint include the level of hot water - usage, the number 
of cycles and hot water 'rinses', and the necessity Of the two 
speed washer feature. Possible design changes and the energy 
savings associated with them are summarized in Table 1V-17. A 
6.3 percent increase in demand by 198U was:forecast bY the United: 
States Federal Energy Administration if these improvements were 
implemented due to the accelerated rate of replacement which 
would be associated with the advent of more energy.effiCient 
models. 

e 	Clothes Dryers: The principal area of concern 	' 
regarding the energy uSed by clothes dryers is the Continous heat. - 

 required. The .scope for energy savings is, however, (Élite 
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limited, as indicated in (11able-IV-18. The use of heat exchangers 
to lesseruheat losses associated with exhaust - air is not regarded . 
as a practical design modification, at least in the short-term. 

The United States Federal Energy Administration estimated that a 
one percent decline in demand for electric dryers and a 4.2 
percent increase in demand for gas dryers by 1980 would be 
associated with implementation of the design improvements which - 
they reported. 

'Appliance Manufacturer  magazine estimated achievable savings for 
electric clothes dryers at between  six and fourteen'percent, and 
savings for gas clothes dryers at between fourteen and twenty 
percent. 

D. Conclusion.  - 

The preceding review suggests thatisin the case of all three ' 
categories of equipmenti design modifications-to improve energy 
efficiency have been identified and await further investigation 
by manufacturers as a,prelude to their incorporation in 
commercial  models. 

Table IV-19 presents estimates of energy consumption in 1978 for 
eàch equipment category. Three estimates are presented in each 
case. For example, an estimate is first calculated for the 
energy consumption of all space heating equipment in 7,320,000 
Canadian households.. second, the energy consumption attributable: 
to all the space-heating equipment scild in 1978 (assuming annual 
usage) is estimated. This' figure includes - consumption 
butable to purchases of equipment for  replacement purposeà as-
well as to purchases for - installation in new housing. Third, the 
energy consumption attributable to imposed choice purchases of 
space heating equipment sold in 1978 (assuming annual usage) is , 
estimated. A similar set of . three figures ià presented for the 
two remaining equipment categories. 

Assuming that the percentages of residential sector secondary . 
 energy consumption accounted for by the three categories of 

equipment are 70 percent (space heating), 18 percent (watèr 
heating), and 8 percent (major Kitchen and laùndry àppliances),. 
their combined•consumption in 1978 amounted to 96 percent of the 
1,225,120,617  million Btu attributable .  to the'residentiaI,sector: 
All equipment installed in 1978 requires on an annual bàsis an 
amount of energy equivalent to 6.4 percent of, total seçondary 
residential sector energy consumption, While 3.1 percent: 
represents the energy input required on an- annual basis by the 
imposed choice purchases -of energy - using . equipment _installed in 
residential housing in 1978. 
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The energy consumption accounted forrby 1978 imposed choice 
installations (as defined in this sttidy) is therefore about 48 
percent of the energy consumption attributable to all installed 
equipment sold in 1978. On a disaggregàted basis, thecorres-
ponding percentages are 60 percent..(space heating), 32 percent 
(water heating), and 18 percent (major kitchen and laundry ap-
pliances). The disparity between equipment categories is accoun-
ted for by two factors. First, the percentages ofnew,dwellings 
which are offerèd for sale or rental with equipment preinstalled 
on an impobed choice basis varies from ,  one category to another. 
In particular, a lower percentage of major kitchen - and laundry 
appliance purchases fall into the imposed choice category. 
Second, variations in the economic life of different types of 
equipment and, hence,  in  their replacement rates explain the 
contrast between space heating and water heating. Since water' 
heaters have a shorter average ecônomic life than forced air 	, 
furnaces and other types of heating equipment, a higher per-, 
centage of water heater sales are for replacement purposes. Thus -, 

- the percentage of energy consumption accounted for by water 
heaters sold in 1978 which is 'attributable to imposed'choice. 
purchases ià lower than thé corresponding percenta9e of spacé 

> heating energy consumption similarly attributable. 42  
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Notes to Chapter IV  

1. The statistics reported in this section are estimates based 
upon manufacturer interviews, unless otherwise noted. 

2. Central Mortgage and Housing Corporation, Canadian Housing  
Statistics/ March, 1979, p. 9. 

3. Statistics Canada, Household Facilities and Equipment,  May 
1978, p. 23. 

4. Source: Energy Mines and Resources Canada, Energy  Con-
servation in Canada: .Programs and Perspectives,. Report 
EP77-7, 1977, p. 20 

5. 18 percent of 1975 residential sector energy consumption 
is 209,284,740 million Btu. The nuffiber Of households in. . 
1975 was 6,947,000. Source: Energy, Mines and Resources 
Canada, An Energy Strategy for Canada (summary)i .  Policies - 
for Self Reliance, 1976, p. 20. 

6. Statistics Canada, Household Vacilities and Equipment, 
cember, 1978, p. 

7 • Central Mortgage and Housing Corporation, Canadian Housing - 
Statistics,  March, 1979, p. 9. 

8. "Water Heaters", COnsumers Research,  January, 1978,,p.' 
17-22. 

9. "Water Heaters: Gas and Electric", Consumer Reports,  March 
1976, p. 168-169. 

10. Federal Energy Administration, "Energy Conservation Program 
for Appliances,". 'Federal Register/  42: 136 .  (July 15, 1977), 
Part III, 36671-2. 

11. Manufacturer interview. 

12. Based upon manufacturer interviews and data  from Table  IV-9 
indicating'that the number of dwelling units whosespace 
heating is derived from hot water furnaces and boiler systems 
is about 44. percentof the number. heated by forced air fur-
naces > . This relationship is sustained in the estimates for 
the first three categories of housing. 

13. Source: Energyi Mines and Rescurces'Canada, Energy Con-
servation in Canada: Issues and Perspectives,  Report EP77-7, 
1977, p. 20.. 
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14. U.S. Department of Housing and Urban Development, "In'the. 
Bank or Up the Chimney," U.S. Government Printing Office, 
Washington, D.C., 1977. 

15. U.S. Department of Energy,-"How to Improve the Efficiency' 
• of Your Oil Fired Furnace," U.S. Government Printing Office:-i 
,Washington, D.C., 1978. 

• 
16. Based on interviews with heating contractors. 

17. op. cit., p. 21 

18. statistics Canada, Household Facilities and Equipment,  May 
1978, p. 27. 

19. Manufacturer  estimates. 

20. op. cit., P.  21. 

21. op.  cit.,  p. 24. 

22. Manufacturer estimate. 

23. op. cit., p. 31. 

24. Statistics Canada, op. cit., p. 27. 

25. Fisheries and Environment Canada, Waste Management Branch, 
Product Durability'Study: Major Appliances and Tires. 

• 'Report EPS3-EC-77-21, November, 1977, p. 50. 

26. C.A.M.A., op. cit., p.32. 

27. C.A.M.A., op. cit., p. 39. 

28. Manufacturer estimates'. ' 

29. C.A.M.A., op. cit., p. 42.. 

30. C.A.M.A., op cit., p. 43. 

31. Statistics Canada, op. cit., p. 27. 

32. Manufacturer estimate. 

33. Fisheries and Environment Canada, op. Cit., ED-. 60. 

34. C.A.M.A., .op. cit., p. 43. 
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35. Fisheries and Envrionment Canada, op. cit., p, 50. 

36. C.A..M.A., op. cit., p, 47, 

' 37. Additional assumptions to those noted in Table IV-13 to 
calculate this figure are that (a) 35 percent of the resi-
dential refrigerator  stock  is of the manual defrost variety, 
and (b) 4 percent of the residential clothes dryer stock is 
gas powered. 

38. "Appliance Energy Efficiency," Appliance Manufacturer, - March; 
1977, pp. 40-59. 

39. The Office of Energy Conservation, Energy, Mines and -
Resources Canada, in a handbook 100 Ways to Save Energy  
estimates annual energy consumption of a standard range at 
1,200 kwh, and consumption of a range with a self Cleaning 
oven at 1,250 kwh. 

40. op. cit., p. 34. 

41. op. cit., p. 34. 

42. The limited number of replacement purchases of an imposed-
choice'nature (i.e., purchases by landlords) have been ex .- 
cluded from the imposed category choice for the purposes of ' 
the space heating and Water heating  computations  presented in 
Table IV-19. The energy consumption attributed to imposed 
choice  installations in these two cases shouldi therefore, be 
regarded as somewhat conservative. 
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Chapter V: DECISION NAKING PROCEssLs AND CRITERIA 

This chapter reports the findings of the qualitative field 
research regarding the decision making processes leading to. 
equipment specifications and 'purchases for installation in new 
housing. Unless otherwise indicated, evidence and conclusions 
are drawn from interviews with industry executives. 

For each of the three categories of equipment, the decision 
making processes and criteria leading to imposed choice purchases 
are first analyzed. Next, the replacement market is briefly . 
considered in terms of purchases by both landlords and consumers. 
In order to evaluate the likelihood of a successful market intro-
duction of more energy efficient models within each equipment 
category, it is necessary to have an understanding of the total 
market, including replacement sales as well as sales for  
installation in new housing. In addition, it is vital bo 
understand the perspectives and relative power of all members of 
the distribution channel for a particular.equipment Category; 
For purposes of illustration, an in-depth discussion of the 
likely attitudes and responses to the advent of more energy' 
efficient water heaters on the part of each groilp  in. the  channel 
of distribution is provided. The approach, and many of the , 
factors considered, can readily be applied by the reader to the 
cases of furnaces and space heating equipment, and major kitchen 
and laundry appliances. 	 • 

A. Water Heaters  

1. Imposed Choice Purchases  for New HOusing  

The decision making process for purchases of water heaters 
commonly employed by builders for new housing is diagrammed_in 
Figure V-1. The process involves two principal decisions: the 
selection of the fuel to bé used for water beating, and the 

 selection of a contractor (or in some cases, a utility) who will 
be responsible for installation of the equipment. 

When deciding which fuel to specify for water heating equipment 
in the construction of one  or more single family dwellings, there 
are several considerationS which the builder.may weigh: 

a. Equipment Costs: -Gas water heaters.are usually more ex-
pensive than electric water heaters. Both are cheaper, how-
ever, than oil water heaters, which also require an 
additional outlay for a Storage tank.  • o minimize, his 
capital carrying costs, the builder may be more attracted•tO 
a cheaper type of water heater. .If  the builder is.' 
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constructing dwellings as part of a public housing program, 
he is likely to -he operating on very tight margins.and may, 
.as a consequence t .be especially sensitive to equipment-costs. 
Alternatively, if the builder specifies .a  more, expensive gas 
or oil water heater, he must be .confident that he can pass on 
the'eXtra cost of the - water heater to the potential homeowner ,  
and not put his housing -units at a',-price disadvantage versus 
competitive housing units_ in which cheaper equipment is 
installed. 

b. operating Costs: Unless he intends to rent the dwelling 
and .pay utilities out .of the rental charge, the builder has 
no direct interest in the operating costs of the water heater 
which is installed. However, to the extent that consumers . 
are 'familiar with relative energy costs in a particular area, 
the ease with which a builder can sell or rent his housing 
units may depend.in part upon the fuel type of water heater 
installed. In the Atlantic Provinces, for example, high 
electriCity rates have made more _expensive oii fired water 
heaters increasingly  acceptable. . 

C. Consumer Preferences: Gas water heaters are commonly 
installed in new housing in areas. Wheresas is widely used in 
the home (such as Ontario and Alberta) and where consumers 
are, therefore, familiar- and comfortable with gas fired 
equipment. In Other geographical areas where gas is less 
familiar, some consumers could react negative'ly to' a house 
with a gas fired water heater— for fear of safety 'hazards. To 

. avoid unnecessarily deterring potential purchasers of their , 
houses, many builders specify electric rather than-gas water-
heaters  in the case of single faràiIy dwellingS. In contrast, 
the penetration of gas'water heating  in. new àpartment 
buildings is much higher.* Actual and potential'tenants of 
apartment>buildings do not see individual tank >  type water 
heaters in each apartment unit, .and in most cases 'are  
unlikely to know whether their Water is heated . by gaS, 
electricity, or oil. The fear Of a safety hazard asso-
ciated with gas fired 'equipment does not, therefore, in-
fluence the decision cm whether-or not to rent a particular 
apartment. -. 	- 

d. Local Patterns: In selecting the fuel for water and . 
space heating, the builder of a small housing project or a 
single family dwelling in a subdivision already partially 
completed may well follow the existing trend in this regard. 
The trend is likely to .be a goed reflection of consumer 
preferences, and to follow it is to act in the interests of 
convenience and of ease and rapidity of installation. 

e. Installation and Servicing:  An equivalent amount of time 
is required to install an electric or a gas water heater. 
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The installation of an oil fired water heater is more Complex 
because of the venting system and because the heater requires. 
connecting tubing and an,electrid outlet. Consequently, the ' 
builder who specifies oil fired water heaters in his request 
for bids is likely to incur higher installation costs per - 
unit. The complexity of the equipment may, in addition, bear 
upon the servicing costs. The builder would be unwise to 
install a type of water heater .demanding more frequent or 
more complex servicing to maintain performance, especially if 
he believed that these facts might'be Known by some potential 
purchasers of his houses. 

f. Fuel for Space Heating: The'choice of fuel for water 
heating often matches that for space heating in the interests 
of conveniently managing the installation of power services 
and the heating system. Occasionally, a builder may depart 
from this decision making pattern. For example,.he might 
decide to,install a gas,fired.indoor-outdoor furnace to save 
floor space inside a new housing-unit. He might, however, 
install an electric'water heater becailse a gas model Would 
require the extra cost and labor involved in running,a - vent' 
from the furnace. 

g. Utility incentives:  In certain geographical areasi 
uti],ities are involved in the sale and rental of water . 
heaters for installation in new housing. Because of the . 
relative.  availability of natural gas, the builder is now More 
likely to be contacted by  agas  utility than by an electric 
utility. The gas utility may offer to arrange for the 	. 
installation of gas mater heaters, on a rental basis. The, 
availability of'rental units means that the builder-has - free 
use of the capital which would otherwise be tied up - in water 
heaters from the time of their purchase to the tiMe of sale 
of . his new housing units. A further advantage of rental 
water heaters from the builder's standpoint is that,  in the 
event Of a subsequent.breakdown of the water heater, the 
homeowner is likely to complain to the utility rather than to 
the builder. As-well  as'  simplifying the decision 
making process for the builder, the availability.of rental 
water heaters from utilities appears to be.viewed'IavOrably 
by homeowners. Consumers-do not'have to confront the  lump 
sum financial outlay involved in purchase of .a water heater, 
and they feel dssuted of good service in the event of - any , 
breakdôwn since the utility owns the equipment. The major 
gas utilities install - four rental units for every one they 
sell inthe new housing market, and seven to one in the 
replacement market. 

A similar set of considerations guide the builder of an'  apartment 
building in his selection:of the fuel to specify for water-
heating. The only noteworthy differences are: 	 . , 
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a. Since an individual , tank type water heater . is not usually 
installed in each unit of an apartment building, the builder 
is more likely to specify gas water heating because the pro-
blems of perceived safety hazards and higher per unit equip-: 
ment costs do not-hold as much weight. 

b. If the builder employs a consulting engineer to assist in 
the design of his apartment  building, • the fuel selection 
decision is likely to be influenced by the consulting en-
gineer's personal preference or by.comparativè life • cycle 
costing analysis tesed on fuel charges and equipment costs. 
As a hedge against possible shortages of one fuel, some 
luxury apartment buildings are being constructed with.dual 
systems (for example, gas water heating, gas make-up air, 
and electric baseboard space heating). 

O 

c. The major gas utilities have a rental program for- . 
commercial grade water heaters> for apartment buildings. . 
Utility representatives will calculate the hot  water 

• 	requirement for the.apartment building, specify the number of 
commercial grade water, heaters needed, calculate the rental . 
cost, and arrange for installation of the equipment by a 
contractor. The involvement of the utilities in water heater 
rentals for apartffient.buildings is-less significant than for 
single family dwellings. 

Once the fuel decision is taken, the builder must. arrange for the 
 delivery and installation of the appropriate equipment. Assuming' 

that the builder is.constructing housing in an area - where the gas. 
utility is not actively involved in the sale or  rental of water 
heaters, he will commonly solicit bids from two or more 	 • 
mechanical contractors (in the case of  apartment buildings) or 
plumbing contractors (in the case of single family dwellings).. ' 
In the case of some housing developments, the builder may seek a 
single bid for the space heating and-duct work as well as water 
,heating from prospective contractors, particularly when the 
choice of fuel for space and water heating is the same. In all 
cases, the  builder is looking for a single  bid price, which covers 
installation charges as' well as equipment costs. ' 

The builder's request for bids is accompanied by details of the - 
number, size, and fuel type of the units required.  On the basis 
of prior experience, the builder may have, a particular preference 
for one' manufacturer's brand, in which  case  he maY.specify -"Brand 
X or equivalent." However, such a. specification does hot - place 
at a diàadvantage bids which specify the brands of other 
manufacturers. Most builders are ,concerned tip insure that the 
brands of ,  water heaters installed are those of tested and -
reputable manufacturers who are not likely to exit the in- 
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dustry, leaving consumers with worthless warranties' and builders 
with potential liability to correct service.problems on the 
equipment within the five year coverage of the homeowner's 
warranty. Although the builder's request for bids .does not 
usually specify - a particular brand, it generally indicates the 	• 
Canadian Standards Associatiàn performance standards and building 
code ordinances with which the potential contractor must comply 
in selecting his equipment and pricing the installation. The 
builder's request for bids almost never specifies any energy 
performance ratings for the equipment except, in so far as these 
are implied in CSA standards. 

The contractors' bids are quoted in terms of price at the time of 
project completion, possibly six months or more ahead. To 
complete their bids, contractors must approach the one or two 
plumbing wholesalers with which they each do business  to obtain 
prices for the specified equipment. In selecting the plumbing ' 
wholesalers with which he does business, the contractor may be 
mindful of the wholesaler's proximity to the job on_which the • 
contractor is bidding,-the -size of -the firm in relation  to the 
size of the job, and the wholesaler's dependability for'quoting 
prices which. are likely to be operative at the time of delivery. -  

The prices quoted by the wholesaler will be Partly a function of 
how much he needs the prospective business offered by the con-
tractor, and partly a function of his relationship with the - 
manufacturer(s) who supply him with water heaters. Depending 
upon the relative duration, stability, and unit volume of his 
supplier relationships, one plumbing wholesaler may be able to 
strike a better price than another with a particular water heater 
manufacturer. 

Those plumbing wholesalers approached by a contractor commonly 
quote prices to the contractor, guaranteed for thirty days. 
Adding the lowest equipment quote to his projected installation 	- 
costs, the contractor arrives at the bid which he submits to the 
builder. If successful, •  the contractor commonly returns to the 
plumbing wholesaler who 'submitted the lowest equipment quote to 
ask him if his price still stands. ,If it does, a formal con-
tract is completed between contractor and wholesaler. If the 
original quote does not still stand (either because the whole- 	- 
saler underestimated  the  cost-or because of a change in 
manufacturer prices), the contractor is likely to once - again 
obtain quotes from several wholesalers._ It is quite possible 
that a different plumbing wholesaler may be successful - in this 
second round. In the interests of managerial convenience, the 
water heater business associated with a particular houbing 
contract will almost always be assigned by the contractor to one 
plumbing wholesaler rather than be divided among several. 
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Although blinders receive direct shipments from kitchen and 
laundry appliance manufacturers, they do not receive direct 	- 
shipments from water heater manufacturers. There are Several 
reasons for this: 

a. With the exception of gas appliances and dishwashers, the 
installation of major kitchen and laundry appliances-requires- . 
less expertise than the installation of water heaters. The 
contractor is likely to be more familiar with  installation 

' 	procedures for equipment which he himself has purchased. The 
builder would prefer to avoid giving the contractor the 
opportunity to blame any breakdown on the equipment which he, 
the builder, purchased rather than on the quality of the 
contractor's installation. 

b. Direct shipments of appliances from manufaçturers to 
builders are generally for installations in multiple unit 
apartment buildings. The. economies associated With such 
direct.shipments do not exist in the case of water heaters. - 

 Water heating in most modern apartment buildings is pro-
vided by commercial grade_boilers,• not by individual tank 
type water heaters installed in each apartment. 

c. Mechanical and plumbing contractors usually mark up the - - 
water heaters which they - purchase fràm their-plumbing whole-
salers and resell to builders. In'the absence of . this mark-
up, the contractors would have to increase their installation 
charges to maintain current profit levels. 

d. Mechanical.and pluMbing contractors  have, in  many cases, 
long standing relationship's with plumbing wholesalers. -Dir-
ect shipments from manufacturers to builders would reduce . the 
margins obtained by wholesalers on the resale of water • 
heaters. The wholesalers are perhaps less likely to give 
good service to dontractors who are willing to Install 
equipment for utilities,.mass merChandisers, or builders who 
have, purchased water heaters direct from.manufacturers. In 

 addition, the wholesalers can.pressure a manufacturer against 
shipping directly to builders by threatening to drop his line 
and substitute that of a competitor. 

2. Replacement Purchases  

Approxiffiately 68 percentÂ361,000 units) .  of water heater's sOld,in 
Canada in 1978 were purchased as replacements for existing 
equipment. Due tO thé variable corrosive effects of thé,water in 
different geographic régions, the percentage of the total mar-
ket accounted for by replacement purchases varies from one area 
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to another. For example, the average longevity of a' tank type 
water heater in Ontario is ten years, whereas in Saskatchewan the 
average longevity is two and a half years. 

In most hoùseholds where the hot water supply is furnished by 
.tank type water heaters, the equipment is not visible to .con-
Sumers on a day-to-day basis. Most consumers are unfamiliar with 
the technology of water heaters. For both these reasons,.they 
are unlikely to have theit water heaters periodically checked for 
signs of corrosion or potential breakdown. Attention is usually 
focused on the water heater when it fails to supply the required 
level of hot water. Faced,with an emergency situation, the 
consumer's principal objective is to remedy the situation •as fast 
as possible. 

. If the consumer knows which firm originally installed the.water 
heater, he is likely to seek repair service from this 
organization. The shorter the time period between installation - 
and breakdown, the more likely he is to takè this course of 
,action. If the water heater is rented froM à utility or oil 
company; the consumer  is likely to contact the owner for service. 
If the water heater is not rented  and theoriginal eqUipment 
supplier is unknown, seVeral alternative courses of action are 
open to the consumer. The Chosen coursé of action is, in many 
cases, likely to be a function of - thetype Of fuel .used to oper-
ate the water heateri 

a. If - the water heater is powered by gas, the consumer  is 
likely.to  call the ,. gas utility especially if the consumer is: 
sensitive to the safety hazards associated with . gaS.-. Despite 
the low profitability to the utility of provid .ing service 	. 
assistance  and  irrespective of whether. Or'not the'utility is 
involved in the water -heater rentaIlouSiness, the utility - 
will willingly provide_service to the consumer•to.insure that 
the safety record for gas fired,equipment:is sustained'. If: 
the consumer's water heater must be replaCed, the gas utility 
will either offer the consumer a'rental unit or direct the 
consumer to a gas showroom or alternate sourde of› supply. An 
additional motivation for the involvement of the gas 
utilities in resPonding to water heater service Calls is 
their'desire to insure that any replacement water heater 
which may have to be› installed bé gas fired. Becalise of the 
unplanned - nature of the replacement purchase, the consumer 
often prefers to rént the water heater from the gas utility 
(where  possible)  because of the lower immediate cash outlay 
involved. The emergency nature of the situation further 	T 
imilies that most- consumers will aim to simplify their-' 
decision making processes. They. are ,unlikely to shop around ' 
or consider alternative brands, fuels, or equipment sizes 
unless the unit being replaced has patently failed to meet 
durability or performance expectations. 
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The invplVement of utilities in the' sale and rental  of  water 
heaters varies substantially from one province to another.- 

 Cohsumer's Gas and Union Gas estimate that they are 
responsible for at least 75 percent of 'gas water heater 
replacement installations (including sales andréntals) in 
their market areas. The consumer who acquires a replace--; 
merit unit through a utility is unlikely to either Specify,.or .  
question the brand of equipment which the utility supplies to 
him. Rather than using their own service personnel, thé 
utilities generally Silbcontract replacement installations of 
water beaters to plumbing contractors. 

b. The owner of an electric water heater is less likely - than' 
the oWner of a gas water heater to call - the appropriate 
utility in the event Of an equipment breakdown, primarily ". 
because the safety ribk is not considered to be as great and 
because the electrical utilities have a lower profile in the - 
renting and servicing of water heaters. .The  consumer  is 	: 
likely to call à Plumbing contractor,.known from previbus"» - 
experience, recoMmended by a friend, or located through the 
Yellow Pages. If a replacement installation is required; the 
plumber will offer to obtain the.neceSsgry equipment and may 
quote a price to the consumer. Given the emergencY nature of 
the situation, the consumer is unlikely to be'price  sensitive 
or to probe the plumber on the relative  energy efficiency of — 
alternative brands. The plumber commonly ob- tains the 
replacement equipment_from a plumbing Wholesalerexcept  in -- 
rural areas, where,. in the absence of.a wholesaler, he may 
obtain:his water heaters through a retail,outlet. Because of 
the customer's relative price insensitivity and because. he 
can add a percentage to - hiS equipment cost, in- dividual 
house calls of this nature are moreprofitable to the plumber 
on a per installation basis than subcontracted 1.,./ork for 	. 
utilitieà or builders 	the price sensitive new  installation" 
market. 

C. The owner of an oil- fired water heater is likely to call 
the oil company - which supplies hiffi with fuel on a regular 
basis. Alternatively,' he may call a plumbing contractor. 
Because the share of market held. by oil fired wàter heaters 
is'only two percent, soute  plumbers do' not service or repair 
oil fired water heaters, and many pluMbing wholesalers do not 
carry them. However, the.problem ofequipment availability . 

 is:not acute sinceusage of oil fired'water heaters is 
concentrated in certain regions such as the AtlantiC Pro-
vinces in response to high electricity rates. - 
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The alternative responses outlined above for consumers are 
equall,y applicable to intermediaries purchasing replacement water 
heaters. Since equipment breakdowns are likely to occur on an 
individual basis, landlords Who may own many rental units never-
theless have to deal with individual repair and replacement de-
cisions as they occur. Two 'differences between landlords and 
consumers may be highlighted,  in their approaches to Water heater. 
breakdowns: 

i. The landlord has to deal more frequently with repair and 
replacement decisions involving energy using equipment. 
His procedures for, reacting to equipment breakdowns are 
probably better established than those of the individual 
consumer. For example, the landlord may do business on a 
regular basis with a particular plumber and be able to 
have him respond to a service call.faster than he would, 
for an individual  consumer. 

ii..Not being personally affected by the equipment breakdown, 
the:landlord is in a position to consider alternative 
replacements. The .length of time  hé  intends to remain as. 
landlord of the dwelling and whether or not he is. 
responsible  for  paying the energy costs associated with 
usage of the equipment would  détermine  whether durability 
and energy efficiency-Considerations might complicate a 
replacement decision Which would characteristically be 
made on a purely price basis. 

If a consumer or  landlord is- do7ityourself oriented, he may - , 
repair Or  replace 'the  water heater himself. A direct involve- ' 
ment of this nature is likely only if the water heater is elec-
tric (rather than gas fired). The consumer can purchase Water 
heaters at the retail level from  mass merchandisers, plumbing and 
heating equipment stores, or large hardware. outlets and home 
improvement centres. ,An estimated 75,U00 water heaters are sOld 
each year at the retail level. It is, however, not known what • 
percentage of these are purchased - by small plumberS ., particularly 
in rural areas, who may not have access to a plumbing 
wholesaler. 

An increasing percentage of Water heater sales for replacement 
purposes.are being made through mass merchandisers for a variety 
of reasons: 

i. The consumer  does not have to know, how to install equip-
ment which he purchases froM a mass-merchandiser. Not 
only do the mass merchandisers offer same day delivery . 
and installation. They have plumberà subcontracted at a 
flat rate to install the equipment for the consumer. 'The, 
more units sold by the mass merchandisers, the more  price - 
competitive and -  appealing they become. 
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ii. Because of the unplanned nature of the replacement  water 
heater purchaSe, and because of the rising cbstS of 
plumbing services, consumers are becoming more price 
sensitive. Although the emergency nature of the situa-
tion does not allow the consumer time for much shopping 
around, he maY check his newspaper to see whether any 
mass merchandiser is holding a sale on water heaters. 
Mass merchandisers  have  found that, if they have such a 
sale in progress, they capture a very high.percentage of 
the replacement business involving direct purchases by 
consumers on a particular day. In addition, sales. on 
water heaters'are apparently successful as store-traffic 

' builders leading to the sale of other merchandise. 

iii. As consumers become More energy conscious and more 	. 
knowledgeable about the nature and technology of energy 
using equipment in the house, an increasing' number may ' 

' 	gain the confidence necessary to enable them to buy, their 
Own replacement water heaters.. If they wish to install 
the equipment themselves,- the availability of - flexible 
fittings is greatly facilitating do-it-yourself' - ' 
installations. In addition, greater awareness of the 
operational details of water heaters will enable some 
consumers to anticipate possible breakdown.of their 
existing equipment and, therefore, to plan their 
replacement purchase decision.in more detail in advance., 

iv.'Consumers are used tb dealing with mass merchandisers on 
a'regular basis and, in many  bases,.  will have bOught : 

 other household appliances from them. They may have less 
experience and confidence in dealing with plumbers. The 
major Mass merchandisers offer their own 'private label 
brandè of water heaters o with warranties equal to or 
'greater than those. offered on name brand equipment, the 
implication being that,  as  brand owners, they stand com-
mitted to the quality•of their water heaters. 

3. Purchases of Energy Efficient Models  
• 

a - . Introduction 	 • 

In this section, the availability of more energy efficient - vater - 
heatersalongside the standard models is assumed. 'Manufacturer 
interviews indicate that - a price premium of at least - 15 per -Cent 
for the  energy efficient models may be expected. 
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The level  of market pénétration acheivable by the more energy 
efficient water heaters is.evaluated in-terms of the likely 
attitudes and responses of seven group's within the channel of 
distribution. It is concluded that the replacement market  will 
lead the new installation market in its adoption of the more 
energy efficient models. This second market is extremely 
sensitive to puréhase price and is likely to - remain so. There 
may, however, be a growing segment of: the replacement market 
which is energy conscious : and more sensitive to life cycle .costs 
than to initial purchase price. 

. b.. Perspective of the Manufacturer  • 	 - 

Competition among water heater manufacturers is based primarily 
on price, and to a much lesser extent on - delivery and atter'sàles' 
service. .The produCt category is mature and the manufacturing 
technology is relatively stable. Consequently, the margins which 
a manufacturer can obtain on his water heaters are thin. The 
erosion of factory prices is further threatened by the increasing 
dependence of manufacturers on bulk orders from a few large mass 
merchandisers and utilities. 

The manufacturers are interested in the marketing of more  energy ,  
efficient water heaters for two reasons'. 'First, it will be 
'possible to obtain a higher purchase price and, -  therefore, a 

 higher absolute unit margin for an energy efficient - model. 
Second, the advent of another basis foricômpetition (i.e. energy' 
'efficiency) offers the'  manufacturer the opportunity to.reduce the 
dependency of his marketing success solely on the priceatswhich, 
he chooses to sell.' 

Certain barriers do, however, exist which . may limit or' delay 'the' 
widespread market introduction of energy efficient water 
heaters: 

i. Since water heater manufacturera currently operate on 
very thin selling margins, they do not have substantial 
funds available for new product development or for ca- 

I pital investment in toolingto Manufacture , new models. 
While the Canadian subsidiaries - of U.S. companies have ,  
the benefit of research  and development conducted by - 
their parent companies, the small Canadian ,  manufacturers, 

. are more resource constrained. ' It is noteworthythat the 
research and deVelopment activity for energy - efficient 
gas water heaters in Canada is centred  on 'the  Canadian 
Gas Research Institute, and is funded : by the gas 
utilities, not by.the manufacturers. 

.ii. It is customary for the approval of all Canadian.water 
heater manufacturers to be obtained. -before a new Product 
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- standard is intràducéd. Due to their lack of capital, to 
compete, the smaller manufacturers may attempt to delay 
their approval of any new standards necessitated,by the 
possible introduction of mOre energy efficient models. 

• 
For sales of an energy efficient Water heaterto be 	. 

sufficient to make product introduction profitable, the 
manufacturer must attempt to change the preoccupation of 
the builder, the plumbing wholesaler, and the plumbing 
contractor with initial purchase price. The manufacturer 
is, however, highly dependent for . his sales volume on the 
plumbing.wholesaler, and his dbility to change the 
wholesaler's buying criteria must be.doubted. .The reason 
is that the typical plumbing Wholesaler carries twoor 
three brands of water heaters,rather than all brands. 
.Since the numbèr of water heaters Sold each year is a 
function of lousing starts and fdilures of existing 
equipment, the Manufacturerçan do nothing to increase 
total industry Or primary demand.. ins sales volume 
depends on his selebtive demand or market share within - 

.. 
 

the  industry. Selective .demand depends largely on the 
number of plumbing Wholesalers whom the manufacturer can 
persuade to carry his brand through meeting their Sales 
criteria. 

, Water heater manufacturers -. therefore laCk  the  leverage :  in the 
. distribution channel to "ptish" more energy efficient modelS 
through the plumbing wholesaler to the plumbing contractor and 
builder. Alternativelyi manUfacturers may -'consider attempting to 
"pull" the energy efficient models through the distribution 
channel by stimulating consumer demand. The principal barriers, 
here are the manufacturers' lack  of  resources and . experience to 
mount successful consumer advertising programs. A further:-de-
terrent to any one manufacturer launching a consumer advertising -
campaign is that, in the absence of consumer  loyalty to or.re- , 
cognition of his brand, his advertising wotild educate the Public 
regarding the existence of the energy efficient models to the 
benefit of competitors' sales as well as his Own. The develop-
ment through advertising of consumerqpreference for manufac-
turer brand mames could, however, provide a defense against 
increasing manufacturer dependence on sales of private label 

• water heaters tà mass merchandisers. Where . the funds available 
for marketing communications are  limited, they should be Used by 
the manufacturer to disseminate performance specifications ..for ,  . 
his energy efficient models - to pluMbing wholesalers, plumbing 
con- tràctors, and builders, - whichnight inclnde life - cycle cost 
in- formation. Thé consumer in the replacement market could 	' 
effect- ively be reached through alDublic relations (rather than 
paid advertising) campaign highlighting .the availability and per-
formance characteristics  of • the new models. 
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Manufacturers expect.the replacement .market to lead the new 
housing market in the adoption of more energy efficient water 
heaters. One Canadian manufacturer.about to introduce an energy 
efficient model is projecting a twenty percent share of the 
replacement market but only a three percent share of the new 
housing market within two years. 

c. Perspective of the Plumbing Wholesaler 

The objective of the plumbing wholesaler is to always have in 
stock the Supplies needed by plumbing and heating contractors. He 
stocks a broad range of products, of which the water heater 
category is but one. His ability to be fully knowledgeable abou t . 
all the brands and equipment options,within a particular product 
category is, therefore, limited. 

To insure secure supplies, plumbing wholesalers commonly Stock 
two brands of water heaters. 'The perceived lack of product 
differentiation within the category means that the admini-
strative complexity and expense Involved in stocking a full range 
of all manufacturer brands is not warranted -. In order to sustain 
distribution of their products, manufacturers:have to be highly 

. sensitive to the demands of the plumbing wholesalers. 

The plumbing wholesaler is not, therefore,• obliged to accept and 
push the products which a manufacturer wishes 'him to sell. If 
.there is no demand from his customerà for energy • efficient  water 
heaters, there is no reason to stock-.them. 'A manufacturer might 
offer the plumbing wholeSaler a higher.margin on the more 
expensive energy efficient'models to persuade him to push these 
to his customers. However, in the context of his overall busi-
ness u -the incremental -  margins might not be sufficient to warrant 
the plumbing wholesaler carrying the extra inventory. 

In conclusion, the plumbing wholesaler has considerable power in 
the traditional channel of distribution for water heaters. 
However, there is no obvious economic incentive to motivate him 
to educate.either himself or his customers  about the performance 
capabilities of energy efficient water heaters. 

d. Perspective.,of the Plumbing Contractor  

As a specialist, the plUmbing contractor is likely to be  more 
 knowledgeable about water heating equipment than the plumbing 

wholesaler, and to be more receptive to information about new 
energy efficient water heaters. However, some plumbers . , 
particularly those in business forthemselves, may not have the' 
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time to follow technological improvements and may sooner continue 
to install the standard water.heaters with which they  are 

 familiar on the basis of experience. 

In the new housing market, the price basis for competition is 
such that, in order to obtain contracts, the 'plumber - must meet - 
the builder's specifications at the lowest price possible. Even 
if he had the time, the knowledge, and the interest, -  the plumber 
would probably be unable'to persuade the builder to consider more 
expensive energy efficient equipment. In the , new housing market, 
the plumber's discretion, in terms of the equipmenthe can 
install, is circumscribed by the builder's cost sensitivity and 
any previous negative experiences with particular brands. In 
.addition, a builder-landlord who will be responsible for 

 maintenance after installation will not wish to install a new and 
untested energy efficient water heater which may not be as easily 
serviced as a standard model. 

When plumbers install water heaters for mass merChandisers and 
utilities, they.are not involved in the purchase-selection 
decision for the equipment. Hence, they have no ability to in-
flunece equipment specifications in these segments of the . new 
housing and replacement markets. 

The plumber's best opportunity to influence equipment purchases 
is in the replacement market when:he deals directly with a 
consumer or landlord. He-can inform the consumer  of the 
equipment options available, including any energy efficient 

. models. If these models are more-expensive than the standard , 
models,•the:plumber's absolute margin on reèellingthem to the 
consumer-may be higher. Given this economic incentive, 
manufacturers of energy 'efficient water heaters might find it 
worthwhile to inform plumbers about the performance features of 
these models  and the  payback periods to the consumer before the 
incremental purchase prices are matched by. energy cost savings. 

- e. Perspective  of the  Builder ,  

The bUilder has traditionally abrogated .  to the plumbing con-
tractor or-utility the decision on --whiCh brand of water heater to 
,install. There are two principal reasons- for  this:. 	. , 	• 

i. Given the number of decisions which a builder-muat make 
in constructing a house, and thé fact that.a .Water heater 
installation may cOst - around $150, the decision on which 
brand of water heater to install becomes relatiVely un- 

- important. - 

ii. 'The builder does not have the time or motivation to in-, 
form himself about the performance characteristics of the 
various models of water heater available. ilot with- 
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out some justification, he probably perceives all models . 
which meet relevant-CSA standards to be similar - hence'' 
he buys on a price basis. 

Assuming the introduction-to the market Of more energy efficient:'. 
water heaters, there are two circumStanceS,under which ,the-
builder might become interested in comparative energy efficiency : 
as well as comparative price: 

j. Ifa - builder intends to remain as the landlord of à pro:- , 
perty once completed, and if utilities will be included 

• in the rent, the installation of more energy efficient - 
water heaters could reduce his utility bills. -If:, thése . 
water heaters are more expensive, the builder.will need 
to have some understanding of life cycle coSting to gauge- 

• the comparative economic value of his decision options. 

Li. A builder may specify the installation of.energy - effi-
cient water heaters if he believes that he will thereby' 
be able to differentiate his housing units from' those of 
competitors, and recàver the incremental cost of this 
equipment through a correspondingly higher selling price 
or rental fee. 	" 

In the second case, the builder's motivation is his perception 'of'. 
the degree to which consùmers are interested in energy efficient 
equipment being inStalled-in new housing. The current emphasis 
on lowest price . as,a purchase criterion thriptighout  the  channel  of 
distribution for water heaters is .ultimately:à reflection  of: the 

 price sensitivity of consumers with regard -tothe purchase or 
rental-of housing. Two  types of builder are likely to be , 
interested in the purchase and installation of energy,  efficient 
water heaters, assuming - that these are priced higher than .. . 
.equivalently sized standard models: , 

i. Small builders of expensive custoffized houses whose - pur-
chasers are likely to be less price sensitive than most 
consumers. In such cases, the builder can plan with  the 
purchaser the Specifications of the equipment to:be 
installed. Thus, the' builder can be - sure that he can - 
pass on to the purchaser the indrémental cost of ah-
energy efficient water heater. •  The number of customized 
homes is, however,, less than one percent of new housing 
completions. 

ii. Large builders Of speculative'housinq: develo 'PMentS Who 
"ave successfully differentiated somè of their • 



housing units on the basis of,added insulation.and..con-
sequent energy cost savings- . Some  of these builder's may 
attempt to differentiate a proportion of the homes which 
they build on the basis of total energy efficiency 
stemming from both the nature of the equipment and amount 
of insulation installed. The building firms which'have 
the financial resources to•experiment in basing the ap-
peal of a proportion of their - new. housing on energy effi-
ciency are also likely to have organized marketing 'de-
partments which can Work either directly or through a 
real estate firm to stimulate consumer interest and de-
mand. 

One factor constraining the adoption of energy efficient water 
heaters in the new housing market is that the builder of a _ 
housing development commonly contracts for the installation of 
one particular model of water heater in all of the housing units 
in the development. He cannot conveniently specify that .some of 

,the housing'units be fitted with energy efficient uodelS to  cater 
to conservation conscious consumers, ,and that the remainder,be 
fitted with non energy efficient models to cater to price , con-
scious consumers. Apart from the builder's likely inability to 
project the relative demand of these two consumer segments, he 
may receive . a lower - discount from the 'Water heater manufacturer, 
if he splits his order among several models. Thus, the 
acceptance of ehergy efficient water heaters in the new housing 
market probably requires the existence of a much higher level of 
consumer acceptance than is needed to generate sales in, the 
replacement market where each unit is purchased individually. 

f. Perspective of the Utility 	 • 

Each year, the major gas utilities Involved in the sale and 
rental of water.heaters request bids''from the manufacturers on a 
portfolio of models of various sizes. 'COntracts are commonly 
awarded on a price basis. In-order tà aVoid . dependence on a 
single source of supply, the business of each utility is usually 
allocated among two or three manufactUrers. The relative shares - 
assigned to these manufacturers may shift from year to year 
according to the comparative price bids and to the prior delivery 
and service performance of the companiès. 

How will the gas utilities react to the availability of energy 	- 
efficient water heaters? It would be inappropriate to expect the H 
utilities to replace all. of their exi8ting rental units with new 
energy efficient models. Àpart from the capital loss involved in 
the premature retirement of obsolete equipmeht, the utilities do . 
not have the service manpower tu accomplish such a retrofit task. 

o  



61 

In addition, it is unliKely that the water heater manufacturers 
could add sufficient capacity to meet the needs of.suCh a 
retrofit program. 

A more difficult issue to resolve is whether an energy con-
scious consumer who is currently renting a standard water heater> 
should be encouraged to contact the utility and request that it 
be replaced by an energy. efficient model. Such requests would 
place an unplanned service and financial burden on the utility. 
If the consumer was chargecIfOr the retrofit and, furthermore, 
charged for the higher price of the energy efficient model 
through an increased rental, he would be unlikely to press the 
utility to install a more energy efficient water heater. 

These considerations do not apply to new housing or replacement 
installations of water heaters arranged by the utilities. : -  
However, the utilities have several concerns regarding the speci- 
fication of energy using models for future installations: 	. 

i. Energy efficient water heaters are likely to be at ,least 
15 percent more expensive than standard models. Thus, if 
they specified energy efficient models, the utilities 
,would have to invest proportionately more  capital in the 
'same number of-rental .units. However, substantial early 
purchases of the energy efficient'models by the utilities 
could lead to price reductions. 

• ii. Water heater rental rates are set to.provide the utility' 
with  the  same rate of return on assets as is obtained 
from other areas of the utility's business. Because of , 
their higher capital cost r  the utilities, therefore, may 
'wish to charge higher rentals on the energy efficient 
models. Thus, two rental charges, one for the standard 
models, one for .the energy efficient models, would - be 
operative concurrently, potentially complicating billing 
administration. 

iii. Whereas some energy conscious consumers might Willingly 
, pay the utility.more for an-energy efficient water 
'heater, other customers (whether homeowners, landlords, 
or builders) might expect to be offered a choice ,,between, 
the energy efficient model .and ,a lower priced standard 
model. To offer such a choice would complicate the 
utility's procurement of water heaters since the rela-
tive demand for both type s .  would have to be fOrecast. In 
addition, order splitting might jeopardize  the discount  

- obtained by a utility from the manufacturer on quantity 
pUrchases. 

iv. Gas water heaters are already more expensive than elec-
tric water heaters.. If a gas utility could only offer 



62 

a higher priced energy efficient model, the  price sensi-
tive builder might specify electric or oil water.'-heaters 
rather than gas. Alternatively, he might attempt to 
persuade the gas utility to install rental rather than 
presold units in his new housin4 units. 

Because of the number of units which they purchase each-
year, the utilities are highly concerned-fabout the per-
formance of the new energy efficient water heaters. In -
particular, they wish to be certain that the somewhat 
greater technical complexity of these models will - not 
result in a corresponding increase, in service problems.-  
In the event of breakdowns, consumers are likely to call 
the gas utility rather than a plumbing. contractor. .The 
installation of equipment of proven reliability will 
insure that the utility is not overburdened with 
relatively unprofitable service calls. In addition, 
frequent breakdowns of the energy'efficient gas water 
heaters, with accompanYing safety . hazarda, could 
potentially detract from the conSumer image of gas  as a 
fuel  source for the house. It should also be noted that 
the.utilities are concerned about the accuraby of the 
energyefficiency performance -data on the new-water ' 
heaterS'to insure that no misleading advertiSing claims 
are made to Consumers. 

vi. The utilities have traditionally . purchased their-.water 
heaters from the manufacturers on a price basis. The 
inclusion of energy efficiency considerations would com- 
plicate the established decision Making process. 

It is sometimes argued that, as fuel - suppliers, theutilities - 
have little interest in energy conservation or in -the 'promotion 
and installation of more energy efficient equipment.. HoWever, 
the gas utilities àre not permitting a current abundance of 
supply to detract from the need to take à longer time perspec-
tive. By virtue of being resPonsible not -cnly to their share-
holders but to the public - at large thrôùgh provincial Energy 
Boards, the utilities are judiciously avoiding any,:promotional 
campaigns which might implicitly encourage consumers tO: increase 
their energy consumption. Many of the 'gas utilities contribute 
to the funding of the Canadian Gas Research Institute, and some 
of these companies are currently testing energy  efficient  water 
heaters in the field. 

On the basis of this evidence, it is likely that the utilities 
involved in the sale and rental of residential water'heaters will 
adopt the energy efficient models in .advance of builders. • Since 
the power utilities are perceived to:be a regulated-industry-
within the public domain,.policymakers arebetter able to exert 
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moral suaSion or possibly to mandate the installation of energy 
efficient models in the case of the utilities -  than in  the case of_ 
the builders. 	 • 

As indicated previously, such a mandatory approach .couldreduce 
the marketability of the gaS water heater and prompt those, gas 
utilities currently involved in the sale and rental of - water , 
heaters to leave  the business.  However, such a drastiCsÉtove 
seems unlikely, given the concern of the gas utilities .to  main-
tain their market penetration in the residential sector. To- the 

: extent that the utilities do become less involved, the in - - 
stallations which they Would have carried out will revertto the 
principal 'channel of distribution  (i.e. manufacturer throLigh 
plumbing wholesaler and plumbing contractor to builder or con-
sumer). As already pointed out, the penetration of the energy 
efficient models into the new housing market will be parti- - 
cularly difficult to accomplish via the principal channel of 
distribution. If business  shifts from one channel of distri-
bution to the other in  his  manner, the potential,energy savings 
associated with mandating that the utilities only install energy 
efficient water heaters are correspondingly reduced. 

The plumbers installing water heaters for the utilities as 
subcontractors receive a flat rate per installation. Assuming 
that the installation of, an energy efficient model takes no more 
time than the installatiOn of à standard mcedel, the particular 
type of water heater with which the plumber has to work iS 
irrelevant to him. 'However, if a mandate to the utilities' to 
install only energy efficient'models resulted in a cutback in 
utility arranged installations, these plumbers would'have.to 	- 
become more involved> in subcontracting their services to mass 
merchandisers or in developing their private'businesses with. 
individual builders and çonsumers. 

Perspective, of the Mass Merchandiser  

Mass merchandisers are beComing increasingly 'interested in the . 
sale of water heaters to cOmplement their lines of domestic 
.appliances. Water heaters are high ticket items which'offer high-- 
margins to the retailer. In 'addition,  thel technology  of the 
equipment is quite simple, such that Minimal customer callbacks, 
and after sales service can - be expected. -  

The mass merchandisers- are partictilarly interested  in the 
development of energy efficient models by.the water heater manu-
facturers. Differentiated on the basis of their energy effi-
ciency, these models can command hiciher prices and margins  for . 
the retailer. In addition, private label .  versions ,of  the energy 

g. 

o 
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efficient model's would help the mass merchandiser to create con-
sumer preference for his private brand and Wight generate a halo. 
effect to the benefit of his entire line of water heaters. 

In order to Successfully promote energy .efficient ModelS to 
consumers,. the mass merchandisers:must insure that their sales-
men are knowledgeable about the relative performance capabilities 
of the range of models offered.  For ' two reasons, the mass mer-
chandisers may be expected to  show initial  restraint in their 
promotion of energy efficient models  in consumer advertising:.- 

j. - They . are uncertain about the legitimacy of energy per- 
formance related claims, and about the  perceived value of 
this information to consumers. They-.wish to avoid any 
criticism that their advertising is misleading to the 
il l-informed Consumer. -  • 

• 

ii. They depend upon plumbers to install the equipment which 
they Sell. The aggressive marketing of water heaters. 
might incur the'hostility of the plumbing trade, with 
whom the mass merchandisers are effeCtively in.-competi-
tion in the replacement market. 

Any evidence of increasing consumer interest in the energy, 
.efficiency of wa‘ter heaters will stimulate the mass merchandi-
sers  to  stock  energy efficient models and to,advertise.their 
availability,to accelerate the increase in consumer,demand. Un-
like the water heater manufacturers, the mass merchandisers have 
the experience and financial resourCes to mount effective 
consumer advertising campaigns. 

The mass merchandisers sell their water heaters primarily 'as 
replacements to consumers and landlôrds. Except to'the extent 

- that their promotional efforts stimulate overall consumer 
interest in and demand for energy efficient water 'heaters, sales 
through mass merchandisers will not affect the rapidity :with 
which energy efficient water heaters penetrate the newhousing 

• market. 

h. Perspective of the Consumer  

To most consumers, the water heater is a mysterious appliance, a 
piece of equipment which is' preinstalled in new homes, in the 
selection of which they were not involved, and which Commonly 
attracts their attention only when it fails to function .as ex-
pected., Few prospective homeowners 'or tenants are likely to take 
note of the water heaters installed in the homes which they View. 
Due to the existence of some consumer awareness of differential 
fuel costs, some consumers may inquire  about  what type of fuel 
operates the water heater and about 'the  Water heater rental 
charge', if applicable. They are,. however, unlikely'to inquire 
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about the energy efficiency of the equipment or to treat the 
.model of water heatee installed as a criterion in Selecting a 
home. It is much more likely that consumers would treat the 
quality of the preinstalled kitchen appliances than  the  quality 
of the water heater as a possible surrogate .for the overall 
quality of the house.-  In the Case of apartment *units.as opposed 
to single family dwellings, an individual water heater is not - 
installed- in each unit, so the prospective purchaser or tenant is 
even less likely to concern himself with the quality or 
efficiency of the water heater in evaluating the accommodation. 

The salience of the water heater could be enhanced if consumers 
could be educated that: 

i. the water heater is technologically simple. 

U.' the fuel cobts'associated with water heating constitute 
considerable portion of the household energy bill. 

iii. there are differences in the energy efficiency of Water, 
heaters currently on the market and that the degree of 
differentiation is likely to increase. 

iv. through regular inpsections, they can sustain the effi-
ciency and longevity of-their water heaters as'well as 
anticipate possible equipment breakdowns. 

The diffusion of energy efficient water heaters depends largely. 
on the salience of the water heater itSelf to  the consumer, and 
on the relative importance attached to energy efficiency in the 
evaluation of alternative models. As already indicated, it is . 
-likely that energy efficient models will initially attract more 
interest in thereplacement market from individual consumers than 
in the new housing market. Consumers familiar with  the  concept 
of life cycle costing who . intend to stay in the home for which . 
they are buying a replacement water heater beyond the duration of 
the payback period are most likely to be initially : attracted by 
the energy efficient 'models. In addition, there is probably a - 
minority segment of consilmers who will be interested in the 
purchase of energy efficient models . for 'image reason's 
irrespective of the econoMics. 

'The attraction of energy efficient water heaters, whether 
electric", gas, or oil, is likely to be -related to the levels of 
power ratesin a particular geographic area. As a result, the - 
market Penetration of energy efficient models will probably vary 
from oné province to another. 

The penetration of the energy efficient models in the neW housing 
market will depend largely upon the degree of consumer, interest . 
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which they generate in the replacement market. To the extent 
that consumers begin to question builders- or their real estate 
agents about the energy efficiency of- equipment installed in 
their new housing units, some builders may consider experimenting 
with the installation of - energy etficient Models as a selling. 
tool in some of their higher priced new dwellings. -  

B. Furnaces and Space Heating Equipment. 
• 

1. Imposed Choice Purchases for New Housing  

The decision making process for purchases of furnaces and space 
heating equipment commonly employed by builders for new housing 
is diagrammed in Figure V-2. The process is similar to that  for 
water heaters in that it involves two  principal dedisions: ..the 
selection of the fuel ,to be used for space beating purposes'which 
determines to some extent the type of space heating equipment to 
be specified, and the selection of a contractOr Who will.be 
responsible for obtaining and installing the equipment. 

In deciding upon which fuel to.specify for space heating 
purposes, the builder is likely to consider the same  set of 
factors already discussed in Chapter V:A:1 which influence the 
fuel decision for water heating equipment. Additional considera-
tions specific to  the  space heating fuel decision are: 

- Modular housing manufacturers prefer electric baseboard 
because it can be preinstalled in factory  modules. 'FOr- 

. 	ced air turnaces can generallY be easily installed in a 
modular bungalow basement on site, but the manufacturer . 
gains more value added from equipment preinstallations at 
the factory. 

- In view of possible fuel shortages, the potential con-
vertibility of a spape.heating system from one source of 
fuel to another is becôming increasingly iMportant. Oil 
forced air furnaces, for example, are relatively easy to 
convert to a gas or electric fuel supply. In contrast, 
hydronic systems are not broadly convertible. A thorough 
analysis of the comparative convertibility of space 
heating systems has been documented in a recent report tb 
the Central Mortgage and Housing Corporation.' The 
recognition of-potential fuel shortages is also prompting 
some builders of new apartMent buildings to incorporate 
the actual or potential use of several fuels in the design 
of  their space and water heating systems. 

- In certain provinces, tenders for government housing con- 
tracts, particularly Uose catering to the low income 
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segment, may specify a particular  type of  space heating 
equipment. To minimize capital outlays, baseboard 
electric is frequently specified although its operating 
costs may be higher than those of other space heating 
systems.. 

- Although most utilities do not sell or rent furnaces and 
space heating equipment for installation in new hoUsing, 
they do attempt to influence the fuel.Selection decision. 
For example, Manitoba Hydro has promoted electric 
baseboard in new housing except in areas where Power lines 
are operating at capacity. Similarly, rural consnmers and 
builders in Saskatchewan  know tlaiat favorable electricity - 
rates exist for consumers who install electric baseboard 
or an electric furnace. The oil companies, under  pressure 
not to stimulate demand for home heating oil, have reduced 
their promotion of oil fired furnaces for new housing 
installations in recent years, in favor of fundingthe 
development of high efficiency  replacement  units through 
the Combustion Research Laboratories of Energy, Mines and 
Resources Canada.. 

Energy operating costs ,may be of special relevance as a Criterion H 
for fuel selection for those builders of apartment units who. 
intend to remain as landlordS after Completion of their ' 
buildings. These builders are likely to be more concerned with 
energy operating costs, particularly if they plan, on . paying 
tenants' utility bills out of rental fees. Energy costs for an 
apartment building can amountto ten percent of the landlord's 
total operating costs, or between five and ten percent of annual 
rental revenues. Ordinarily,'the apartment units in new 
buildings are not individually metered for several reasons: 

- The expense of installing a meter in each apartment. 

- Consumer preference for the inclusion of utility costs in 
the rental fee. This approach enables the Consumer to 
budget his expenses in advance with certainty. In 'llose 
apartment buildings where the rental -units are of standard 
sizes, tenants may reasonably be confident that the 
landlord can equitably allocate the total utilitycoSts 
among the rental fees for each apartment unit. ' 

- The introduction of an individual metering program  in an 
apartment building can produce problems of equity.' Since 
hot air rises, units . of equivalent size on higher floors 
aré likely to incur lower utility costs than units on - 
lower floors. Similarly, corner apartment units with - 
additional external wall facings are likely to incur 
higher utility costs. To adjust rental charges to reflect 
different utility costs for apartments of equivalent size 
would be extremely difficult for the landlord. 
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- To minimize administrative costs, utilities prefer to bill 
the landlord alone for the whole apartment building rather 
than to bill each tenant individually, even though, : in 
some areas', anomolies in the rate structure are such that 
a utility's revenues could increase.with individual. 
metering despite the projected decline in energy 
consumption. 

• 
- Gas fired heating systems would be placed at a' competi-

tive disadvantage to electric baseboard if individual 
metering was mandated for apartment buildings. The costs:' 
of additional piping exceed those of additional wiring. 
Moreover, an individual temperature meter would have to be 
installed in each apartment unit under a gas heating 
system to minimize billing inequitiesfrom one unit to 
another. 	 • 

The existence of rent controls in certain areas is encouraging 
•some builder-landlords to look more favorably on individual 
'metering of apartment units. The Principal argument In support 
of individual metering is, -however, the potential conservation of 
energy. One report suggests that "Apartment  buildings  that 
employ bulk electriCal metering typically use 20-40 percent more 
electricity than those buildings in which each apartment has an 
individual meter." 2  The implication here is that, less energy . 

 is used when, through individual metering, the onus of respon-
sibility is shifted from builder-landlord to  consumer. - :However, 
for reasons already otitlined, the widespread adoption of indi+ 

. vidual'metering in apartment buildings appears unlikely., Thus; 
in specifying the space and water heating equipment to 
stalled in their new apartment buildings, .builder-landlords will 
continueto have an incentive to consider the energy operating 
costs of equipment alternatives. 

Once the fuel decision is- taken, the . builder  must, arrange  for the 
delivery and installation of appropriate.equipment.- Thé, 
builder's fuel selection invariably holds true for 'all the' 
housing units in a particular project. If a builder has decided 
to install electric baseboard heating,  hé  has two options: .  

a. Solicit bids from two or more electrical contractors 
covering both equipment and installation costs. The 
electrical contractor can obtain the equipment-frOM a 
wholesaler, or, depending on the size of the firm,'direct 
from the manufacturer. In èither case, the electrical. 

- contractor must - approach his sourcé(s) of supply for 	- 
price quotations prior to submitting his bid to  the 	, 
builder. 



69 

b. Approach baseboard electric manufacturers for price 
quotations and simultaneously solicit installation bids 
from electrical contractors. One Canadian manufacturer 
.involved in both the production of baseboard electric and - 
major kitchen and laundry appliances.has successfully 
contracted . with the builders of some apartment buildings 
for the direct shipment of units in both categories. 

If a builder has decided to install oil or gas fired furnaces or 
boiler systems, he has to solicit bids from the appropriate 
contractors (including heating, ventilation, and sheet metal 
contractors). The firms .  invited to bid are - commonly chosen on 
the basis of reputation'and the builder's prior experience with . 
their duct work and furnace installations. In requesting bids, 	. 
the builder specifies the fuel type and nature of the equipment 
as well as a project completion time frame. A specific 
manufacturer's model "or equivalent" may be sPecified. As in the 
case of water heaters, the naming of a particular brand does not 
preclude or place at a disadvantage bids costed on -  the basis of 
another manufacturer's model 	Finally, potential contractors are 
required tà bid on the basis that their proposed equipment and 
installation procedures meet- Federal and Provincial product 
standards and building Codes governing, for example, the 
frequency of air changes -  and furnaée safety with respect,to flue 
gases. In Sorrie cases, the builder may specify the Size  of the 
'furnace required in his request for bids. In other cases, he may 
provide the contractor with relevant information about the size 
of the ,dwelling units and seek his assistance in determining the 
appropriate furnace size. Many building codes imply that the 
furnace should be sized in accordance with good engineering 
practice without detailing how this should be done.' 
Uncertainties regarding correct furnace:sizing occasionally.- 
result in. contractors proposing and installing oversized 
equipment which will not run at optimal efficiency. And in the 
case of housing developments which include several single family 
dwelling designs, all units may be installed with furnaces 
correctly sized for only those units with  the  heaviest heating 
demands. 

Following similar procedures to those outlined in the case of 
water heaters, contractors bidding on a housing contract 
generally contact their silppliers as input to costing their bids. 
Assuming that the parameters specified in the request for bids 
are satisfied, the contract is generally awarded to the lowest 
bidder." A builder-landlord may also consider the details of-any 
service contract proposed by a contractor'in assessing, his bid, 
although many large builder-landlords have their own service 
departments. Once selected, the successful contractor or, in 
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some cases, contractors prepare to arrange for the delivery and 
installation of the equipment as specified by the builder. 

2. Replacement Purchases  

Approximately 40 percent of furnaces and space heating equip-
ment sold in Canada in 1978 were purchased as replacements for 
existing equipment. Any minor inter-regional variations in this 
percentage are due to differences in the relative proportions - pf 
dwellings heated by equipment using different fuels and...tà minor • 
differences in the longevity of different types of equipment. 

Replacement purchases of furnaces and space heating equipment 
constitute a lower percentage of total sales than in the case of 
water heaters. There are three reasons for-this. First, the 
average longevity of furnaces is greater than that of water , 
heaters. Secondly, longevity is a function of regular main-
tenance, and consumers and landlords  are  becoming increasingly , 
sensitive to the importance of such maintenance. Thirdly, the 
higher Capital outlay required for 'a furnade.versus a water 
heater is such that repair (rather than replacement) becomes a 
.more viable option ,in the event àf a breakdown: 

In other respects, furnaces and water heaterS are similar. • 
Consumers are probably equally unknowledgeable about both,.and 
the breakdown of either is treated as an emergency Situation—The 
patterns of consumer response In the event of a breakdown are 
also similar. The consumer may contact the heating contractor 
responsible for the original installation, if  known. 
Alternatively he may contact the gas utility in the  éase of a gas 
fired furnàce, or the oil supply company  in thecase of an  oil 
fired furnace.' In those bases where heating is supplied by an .  
electric furnace or by electric baseboard. equipment, the con-
sumer or landlord is•likely to contact an electriéal rather than 
heating contractor. 

If a service call indicates that a-replacemént purchase is 
necessary, the heating contractor commonly quotes the Consumer à 
complete price for equipment and installation. Given the 
emergency nature of the situation,'the•consumer is unlikely to . 
secure additional quotes from other contractors. 'He is-more time' 
sensitive than price sensitive, and is-  likely to believe that a 
replacement furnace of the same size and fuel will ,be the easiest 
and,  therefore, -  the quickest to install.' In some ,cases,.hôWever, 
the risfng cost of oil vis à vis gas May . induce some consumers to 
'switch from one type of furnace to the other. The length of timé -
between furnace purchases is such that a consumer is unlikely to 
express a particular preference for the brand of furnace 

• currently installed. 
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If the initial service call is made by the gas utility or oil 
company serviceman, and a replacement furnace is deemed 
necessary, he will arrange for the installation. For several 
years, the major gas utilities curtailed their efforts to sell 
gas furnaces in the replacement market. However, gas heating 
installations in the replacement market declined at the same time 
as heat pumps were being heavily promoted. Now, major utilities 
such as Union Gas are once again advertising gas space heating 
and employing representatives to sell gas furnaces in the 
replacement market. Heating contractors may believe that they 
are losing potential furnace sales to the utilities as a result. 
However, the utilities are claiming that their advertising is 
stimulating primary demand for gas furnaces so that the heating 
contractors are not losing equipment sales. Although some 
utilities are still involved in furnace sales, they are no longer 
involved in furnace rentals. 

In the case of an oil supply company, the replacement furnace 
would probably be sold or leased directly to the consumer by the 
company. The utilities and oil supply companies commonly 
subcontract equipment installations to heating contractors who do 
not have sufficient business with individual consumers. Due to 
the comparatively low profitability of this subcontracted 
business, heating contractors may sometimes be inclined to as-
sign their less experienced personnel to these jobs. 

The decision making processes of consumers and landlords with 
respect to replacement purchases of furnaces with the ex-
ceptions noted for water heater purchases. To the extent that 
the landlord must be responsive to his tenants, a breakdown in 
the supply of heat (particularly during winter) represents an 
emergency situation for both parties. The landlord is, however, 
more likely to have an established relationship with an elec-
trical and/or heating contractor. He is also likely to have his 
criteria for replacement purchases established in advance and to 
taKe a more active role in the specification of the equipment to 
be installed, particularly in the case of expensive replacement 
heating units for apartment buildings. 

The trend towards replacement sales of furnaces through mass 
merchandisers is less pronounced than it is for water heaters. 
Several explanations may be advanced: 

a. The technological complexity of furnaces may be per-
ceived by consumers to be higher than that of water heaters. 

b. The majority of replacement purchases of furnaces are of 
gas fired equipment, which the do-it-yourself consumer is 
more reluctant to install. 
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c. Since the annual number of replacement purchases ,of fur-
naces is considerably less than the number of replacement . 

 water heater purchases, the turnover which mass merchandisers . 
 could expect on their inventory and the price discounts which -

they could obtain from manufacturers would both befless than 
in the case of water heaters. 

A further effect of the replacement market being a minority 
percentage of the total is that the heating contractor has not•
been particularly interested in developing the merchandising 
skills necessary to address the needs of consumers and landlords 
in this market segment. Heating contractors have not, for ex-
ample, been interested in or involved in educating consumers to 
be intereSted in regular servicing. New installations are 
relatively simple compared to the complexities often associated 
with servicing and repair work. Although all new dwellings have 
heating equipment preinstalled, the heating contractor does not 
come into contact with the homeowner or tenant so there is no 
opportunity for him to establish an ongoing service 
relationship. 

Increasing consumer . demand for regular furnace maintenance'has 
prompted the oil companies and gas utilitieS to upgrade the -  . 
capabilities of their personnel in the .areas of service'pro-7 
'cedures and furnace retrofitting. They recognizé.the advantage' 
cf an ongoing  service  relationship with a customer; when the time 
comes for replacement of the existing - furnace, the consumer,will 
be more likely to continue with the same fuel:- The oil companies 
are responding to an additional motivation. Due to the.  supply . 
constraints on oil, the oil companies are not in a position  to 
actively promote . the installation of oil rather than gàs fired 
furances in new housing. TheY, therefore, are concentrating on 
maintaining their current customer  base and on increasing their 
overall revenues through furnace servicing.rand retrofitting. 

In order to maintain their current level of independence  'in" the 
 channel of distribution,,heating contractors,  will have to take a 

stronger interest in furnace servicing. Otherwise, they are 
increasingly likely to become merely subcontractors to oil 
companies, gas utilities, and to a lesser extent mass merchan- - 
disers. Through regular.servicing, heating contractors have an . 
opportunity to build up ongoing relationships with'consumers. The 
heating contractor may be able to forecast a . 'furnace breakdown in 
advance, 'giving the consumer time ,io research alternative 
replacement options. ,In any event, an _ongoing service re-
lationship is:likely to lead the consumer to call the heating 	. 
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contractor in the event of a breakdown and to give him the re-
placement order, if necessary. 

The continued existence of a strong group of independent heating 
contractors in the channel of distribution is essential of more 
energy efficient furnaces are to penetrate the replacement 
market. Despite protestations to the contrary, there must remain 
some doubt about the enthusiasm with which the oil companies and 
utilities, as fuel suppliers, will embrace more energy efficient 
models. In addition, they are likely to continue to buy a single 
model in bulk quantity from the manufacturer rather than to split•
the order among several models, some more energy efficient than 
others. By way of contrast, the heating contractor is frequently 
operating on a one-to-one basis with an individual consumer to 
whom he may be able to sell a more energy efficient, higher 
priced, model. By so doing, the heating contractor can take a 
higher absolute markup than if he were to sell the consumer a 
standard model. In addition, the heating contractor may in 
certain circumstances be able to hasten the replacement cycle for 
furnaces when the energy savings achievable through installing a 
new model prior to a complete breakdown of an existing model are 
sufficiently large. Despite these considerations, however, the 
number of installations of more energy efficient furnaces is 
likely to be more a function of consumer demand than of heating 
contractors taking the initiative. 

C. Major Kitchen and Laundry Appliances  

1. Imposed Choice Purchases for New Housing  

As indicated in Figure V-3, the decision making process for 
installations of major kitchen and laundry appliances in new 
housing involves four issues: 

- Which, if any, appliances to install. 

- In the cases of ranges and clothes dryers, which fuel 
to specify. 

- What other equipment specifications to establish. 

- Which source(s) of supply to use. 

In deciding which appliances to install, the builder,  is. guided tO 
some extent by the expectations of the consumer segments at which 
the new housing is targeted. A range and a refrigerator are 
almost always preinstalled in new housing units intended for 
rental to consumers. It is unusual for only one of  these two 
basic appliances to be preinstalled. Since.apartment  tenants are 
frequently mobile consumers with modest indomes, the availability 
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of a range and refrigerator already installed by the landlord 
represents a financial and logistical convenience. Most 
prospective tenants of newly constructed rental  accommodation 
expect to find these two basic appliances at least preinstalled. 
Preinstallation of ranges and refrigerators by builders is, 
therefore, a competitive necessity. 

An increasing percentage of luxury apartment and row housing 
units are being fitted with built-in dishwaShers for.purposes of . 
product differentiation. However, it continues to be rare that 
new rental housing units have a washing • machine  and/or clothes 
dryer preinstalled. Most new apartment  buildings have laundry 
rooms providing an equivalent number of washers and dryers 
usually in the ratiô of one appliance to every twenty rental 
units. 

This equipment is often purchased not by the builder but:by a, 
laundry room operator to whom the landlotd-assigns respohsi-
.bility for making the facilitY available to his tenants. 

A significantly lower proportion of new housing units con-
structed for sale rather than'rental include appliances installed 
by builders. -There'are b670 reasons for'this. First, with the 
exception. of first time home purchasers,-most homeownersalready 
have their own kitchen and laundry appliances.  Prospective pur-
chasers of a new dwelling do .not, therefore, view preinstalled 
appliances as a-necessary prerequisite, as potential tenantsof. 
rental accommodation do. In addition, Canadian consumers ,tend to 
move house more often than their appliances need to bereplaced. 
Second, appliance costS:cannot generally be included in the price 
of a home for purposes of obtaining a mortgage. In the United 
'States, where appliance costs'can be included, a much higher ' 
percentage of new housing.units  for sale  have appliances 
preinstalled than in Canada. 	 . . 

In 	

. 	. . 	. 

the Western Provinces, particularly:Alberta, the percentage of 
new housing units for s.t1 41i.tti appliances preinstalled is 
significantly higher:thaninthe rest of Canada.  Several:- 	• 
explanations may,be relevant.- First, the practiceof prein-
stalling 'Appliances is lontLestablished•and regarded as normal. 
Second, there is considerable cross-border migration between 
Alberta and the United States where  consumer expect ti 
Uult appliances be installed in new housing for sale. Third,.•the 
penetration of gas ranges in'new housing'is higher in:Alberta, 
than elsewhere in Canada. Becausethey have to be pro- 
fessionally ,connected to the jas stipply, gas fanges do . ualif 	• 
for inclusion in the purchase prices of new housing for mort-
gage purposéS. Fourth, builders may be'better able to sectire 
discounts from appliance retailers fdr•installations in new 

 liousing than those elsewhere in Canada._ * 
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Since built-in dishwashers have to be connected by a pro-
fessional to the plumbing system, their cost is also considered 
for mortgage purposes. An increasing percentage of new housing 
units for sale are now fitted with dishwashers for purposes of 
product differentiation. Indeed, in some new housing units, a 
built-in dishwasher may be the only appliance preinstalled by a 
builder. Washing machines and clothes dryers are rarely 
preinstalled in new housing for sale except in the case of luxury 
condominiums where, for reasons of space efficiency, compact 
top-on-bottom washers and dryers may be built into kitchen 
service areas. 

The second issue facing the builder is the type of fuel to be 
used to power the appliances which he decideS to install. . 
Specifically, in the Cases of ranges and clothes dryers,  the 

 builder can choose between gas and electric appliances. 

The fuel selection decision for appliances•is subordinate to the 
fuel selection decision for space heating and water heating. 
Only  in the event that gas is selected to power the heating 
system will a builder consider a gas range or clothes dryer. .In 
.those areas of the country where a high percentage of existing 
and new housing units are heated by gas, the consumer , 
acceptability and penetration of gas ranges is at its highest. 
For example, about 20 percent of single family dwellings in the 
market area of a major Ontario gas utility have gas ranges 
installed. 

' Those gas utilities aiming to increase their penetration of the 
range market to augment total gas consumption appeal to 
individual consumers on the following bases: 

a. Gas range operating costs are lower than those for 
electric ranges. 

b. Gas ranges facilitate superior cooking. Moisture re- • 
tention in the food being cooked is superibr to that achieved 
with electric ranges. Heat control may.alsb be more , 
precise. 

c. The safety hazards associated with the use of gas ranges 
are exaggerated. Whereas the pilot light indicates whether a 
gas range is switched on or off, black heat is retained on 
the hot plates of electric ranges after the coloration'has 
disappeared. 

d. Gas ranges maY be more durable than electric ranges. It 
has been suggested that price competition among several 
manufacturers  of  electric ranges may  prompt  reductions in 
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overall quality. In contrast, the quality of gas ranges -  is 
thought less likely to be compromised since there isonly  one 
main  Canadian manufacturer. 

The availability of natural gas is such that the gas utilities . 
can aggressively promote gas ranges to consumers. . Additional 
penetration of the range market by gas Models may Occur in se-
lected geographical areas. Market penetration is, however, 
likely to be significantly higher àmong consumer purchasers of - 
ranges than among builder purchasers: 

a. The prices Of gas ranges exceed those of electric ranges. 
Due to the price sensitivity of builders, this fact 
represents a substantial deterrent to .builder installations. 

b. _Builders do not want to deter potential purchasers or 
tenants of their neWly built.dwellings by installing gas 
ranges, when comparable electric -.ranges are aCceptable to all 
consumers. In those geographical areas Where _consumer 
preferences are eyenly split between gas and electric, the 
builder is likely to eIther install an electric range or-not 
install any equipment,'leaving the chOice to the individual: 
purchaser or tenant. 

c. Consumer preferences are largely a function Of - prior 
experience. -  Single adults or young married couples are often 
introduced to independent cooking using the ranges installed 
in rented apartments. For reasons already stated, 
installation of electric ranges in new apartment dwellings is 
the norm. -  Once consumers become used to working with 
electric ranges in the early stages of the family life cycle, 
it is harder for the gas utilities to convert them to the 
idea of cooking with a gas range. 

d. Building codes require the Installation of eleotric 
sockets, but not gas outlets, in the kitchens of new .housing -
units. An electric appliance,. moreover, is easier to install 
than a gas appliance. If a consumer purchases a new house 
with a gas range installed, and later has to sell the house, 
he will incur the cost Of disconnecting and reconnedting the 
appliance elsewhere. Alternatively,  if the gas range is to 
be sold with the house, some prespective purchasers may not - 
view this as an incremental benefit. 

e. The existence of only one manufacturer of gas  ranges in 
Canada implies that Supply and capacity may not exist to meet 
any substantial increase in builder demand. A further 
implication is that direct shipments fromthe manufacturing 
Plant to remotely located builders are likely to involve _ 
unacceptably high delivery costs. 
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For these reasons, the penetration of gas appliances in the 
builder segment of the market is likely to be considerably be-
low the penetration level achieved in the individual consumer 
segment of the market, particularly in the case of installations 
in new apartment units. 

The third task is to set the specifications for the appliances 
which are to be preinstalled. These specifications are usually 
set by the builder or, if the accommodation is for ultimate ren-
tal, by the future landlord,  if different from the builder. Un-
like water and space heating equipment, kitchen and laundry ap-
pliances are highly visible to prospective purchasers and tenants 
of new housing units. Accordingly, if the builder or developer 
is a large firm, the marketing department is likely to be sub-
stantially involved in setting the specifications. 

'In the case of refrigerators, for example, the builder must 
. , determine'the 'number required, the size, the color, the door 
swing, and the nature of the defrosting system. The more  ex-
pensive the housing unit, the more likely the builder is to 
specify additional luxury features for the appliances to be 
installed. - Whether they purchase direct from manufacturers or at 

• the retail level, builders are likely to be more concerned about' 
the brand name of the apPliances which they select than they are 
when choosing water or space heating equipment. Because major - 
kitchen and laundry appliances are highly visible to prospective 
purchasers,and tenants of new housing units, they may act as a 
surrogate,for the quality'and attractiveness of the entire 
dwelling. In order to merchandise their dwellings, builders are 
therefore,cognizant of the value of installing brand name 
equipment. Depending upon the income bracket at which a. new 
housing unit is aimed, the brand names and features of the 
preinstalled appliances will vary. 

To state -that appliances sold directly by manàfacturers to 
builders for preinstallation in new housing are invariably - 
stripped down versions of retail modelswith the "trim" • emoved 
is an over7generalization. .Due to the potential impact • of ap-
pliances on the prospective purchaàer or tenant's evaluation of 
dwelling, many builders do not consider it wise to install 
stripped down models. "Dedicated" models of several brands are 
sold direct to the builder - segment of the market, ,but the primary 
reason for their existence is to facilitate separate' - 
identification and sales tracking of models being shipped direct 
to builders. 

Builders do not specify energy performance standards for the 
equipment which'they wish to purchase. And manufacturers 
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indicated that bid requests issued•for government financed 
housing rarely include energy performance standards for kitchén 
and laundry appliances. The fact that the penetratior-Cof manual 

. defrost refrigerators is greater in the builder market than-ln' 
the retail market is not a tribute to the energy consciouSness ôf 
builders but, rather, a reflection - ofthe builder marke0s in-
clusion of purchases for low-income 'housing and for new apart-
ment units, many of which.are rented to individualà with com- 

• paratively low household incomes. Although builder-landlords of 
new housing where utilities are included  in' the  rental Might .  be 
iikely to be:sensitive to the comparative energy consumPtion of 
alternative brands - of a particular appliance, this is not 
currently the case. The builder does not'have such  information 
readily.available, nor the time or intei.est to assemble it. In 
addition, energy costs constitute part of annual operating costs 
deductible for tax purposes.-› 

The builder's. potential sources of siapply for appliances dépend 
in part upon the number of housing units which he is building. - 
The level  of  competition between appliance manufacturers is such 
that any'residential housing - project involving more thàn, 
twenty-five,units is likely to attract the interest of 
manufacturer,representatives.. These salesmen monitor residential 
construction projects through Southam_Building News and similar 
publications with a view to _bidding  on direct shipments of 
appliances from manufacturers to builder for contradts'over a 
certain size. The minimum number of housing units being built in 
a single project necessary for an appliance manufacturer - tà be 

:interested  in  arranging :a direct shipment'appearS to be lower in 
Quebec than in Ontario, presumably because of the greater 
fragmentation of theresidential  construction  industry in 
,Quebec. 

There are two'reasons why. manufacturers establish de facto 
minimum order quantities for direct . Shipments. First,.direct 
shipments from manufacturer to-builder become . uneconomical when 
relatively few units are involved. Second, manuiactürers have 
encountered cases of spurious buildersatteMpting to.secure , 
direct shipments of_appliances at quantity discount .prices with a 

' view to reselling them at a profit:to individual consumers. - 
Builders not qualifying for .direct manufacturer ,shipments usually 
purchase their appliances from builder stipply houses, kitchen 

-equipment specialists, - or mass merchandisers. Since the small . 
 builder purchasing a few units each year is unlikely to .be able 

,to obtain much of a discount off the standard retail price to.the 
consumer, there is less direct financial incentive for'hiM to . 
preinstall major appliances. 

011,  In the case of a residential constrUction.project involving More 
 . 'units than the thrèshoid established for direct shipments, - 
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manufacturer salesmen will contact the builder for preinstalla- 	- 
tion. The builder commonly solicits bids from two  or more  manu-
facturers . on the basis of their reputation for pride, reliable ,* 
performance, and on-time delivery. • If the quality of -thé houSing 
development  is  such that-the builder feels that the brand name of' 
the equipment installed May be of importance to prospective 
purchasers and tenants, this consideration may also help to de-
termine which manufacturers are invited to. bid. In .addition, the 
reputation .of a manufacturer's salesman and his historical 
i*elationship with a particular builder may  also  be influential. 
In the case of large residential projects, - manufacturerS not 
invited to bid may nevertheless submit bids.. 

Manufacturers submit bids whiCh include delivery, uncrating, all 
Federal and Provincial taxes, and, ordinarily, service for one 
year after purchase.  In  almost all  cases, the  builder will 
choose the manufacturer. who submits the loWest bid. The excep- 
tions to this practice usually stem from one of two considera- • . 
tions: 

a.• If a builder has elected to install electric baseboard 
space heating, he may be attràcted to.a firm which can supply-
both electric baseboard and electric-applianceS. 

The convenience of dealing with.one firm for both categories 
of equipment and the Possibility of strikihg à favorable deal 

	

Oh the price of the electric baseboàrd may be sufficient to 	. 
compensate for a price quotation on the appliances in - excess 
of the lowest bid. . 

b. The reputation of a partidular manufacturer for pToduct. 
reliability and high quality after sales Service may also 
compensate for a eotation in:excess of the lowest bid- The 
interest of.buildeÈ-landlords in the reliability of the --' 
equipment which they purchase ib obvious. But even builders 
who anticipate selling their dwellingà have to be condernéd 
with,equipment reliability due'to the ,fact that Most 	* 
appliances are warrantied for one year'whereas builders must 
live up to a five yéar minimum warranty on thèir new 	• , - 
housing. 

Although certain manufacturer brands of kitchen appliances are 
believed to appeal to_partiCular consumer segments,  it is 
unlikely that à builder Will be targeting a new housingdevelop-
ment in Such a focused.manner - that these brand preferences be-
come important in shaping the manufacturer selection decision. 

Likewise there is no evidence that comparative energy-effl-
ciences are used'as input to the decision making process. This 

 is partly due to the fact thàt the builder does not:I-lave easy 
g> 	access to Such information or the time to.process it. ' In addi- 
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• tion, large builders are unlikely to see the appliances which 
they order before they are installed, whereas small builders 
buying their equipment at the retail level would be more likely 
to be exposed to, for example, Energuide labels in the purchase 
selection process. In general, however, unless builders in-
clude energy performance standards or requests for energy per-
formance information in their requests for bids, there is little 
chance that energy efficiency will be considered as a purchase 
selection criterion. 

The large builder is likely to select just one manufacturer from 
whom to purchase all categories of appliances which he has 
decided to preinstall. The exception may be purchases of washers 
and dryers for a new apartment building laundry room which, by 
virtue of having to be commercial grade, might be supplied by a 
different manufacturer. It is more convenient for a builder to 
deal with one manufacturer in terms of receiving shipments and 
arranging for warranty servicing. In addition, manufacturer 
discounts are likely to be maximized under this approach. A 
larger builder can spread his business among several 
manufacturers if he so wishes by distributing his contract awards 
on a project by project basis. A final reason for placing the 
entire order for a particular housing project with one manufac-
turer is the need to insure that the colors of the different 
appliances installed in the same kitchen match perfectly. 

Appliance manufacturers regard the builder market as more 
volatile than the end consumer market since it depends directly 
upon the level of housing starts. Each manufacturer's leVel of 
unused production capacity determines his degree of interest in 
the builder market, the level of his bids, and the minimum num-
ber of units which he may consider for direct shipment contracts. 
When builder business adds to capacity utilization at the margin, 
price discounts are feasible which permit manufacturers to quote 
prices on their own brands below those offered by mass merchan-
disers on private label models. 

Mass merchandisers in Canada do not compete for large builder 
orders with direct shipments from manufacturers, as occurs in the 
United States. Two expalnations may be relevant: 

a. The perceived differentiation between manufacturer name 
,brand and private label appliances may be greater in Canada 
than in the United States. Installation of private label 
equipment might, therefore, needlessly detract from the 
quality of the housing unit as perceived by prospective 
purchasers and tenants. 	 • 

b. The contract departments of Canadian mass merchandisers 
have traditionally focused on the hotel and office fur-
nishing markets. As for the new housing market, the 
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emphasis has been on sales of home furnishings such as 
carpeting rather than on appliance sales. There is perhaps a 
currently underexploited opportunity for Canadian mass 
merchandisers to move into contract dealing with builders, 
particularly of new apartment or row housing complexes, to 
supply appliances. 

With the exception of gas appliances and built-in dishwashers, 
installation of appliances once delivered by the manufacturer or 
retail supplier presents no problem for the builder. In the case 
of water heating and space heating equipment, other parties 
distinct from the builder are responsible for the installation of 
the equipment. Hence, they play a role in the decision making 
process. In the case of appliances, the comparatively simple 
installation procedures mean that electrical and plumbing 
contractors are not usually involved in the equipment  sélection 

 decision. As reported in Table V-1, a Maclean-Hunter Research 
Bureau study indicated that the largest percentage of appliances 
preinstalled in new housing was selected by the builder or in-
tended landlord. 

2. Replacement Purchases  

Whereas space and water heating equipment is installed in all new 
housing, the preinstallation of major kitchen and laundry 
appliances, as indicated in Chapter IV:C:1, is far from being 
common practice, particularly in the case of new single family 
dwellings. Thus, a larger percentage of the market for major 
appliances is accounted for by consumer rather than intermediary 
purchases than is the case for either water heating or space 
heating equipment. As already indicated, consumer buying 
criteria for major kitchen and laundry appliances can 
substantially influence the decision making processes of 
intermediaries. 

A Canadian survey of consumer purchase criteria for major 
appliances found energy usage to be an infrequently mentioned 
criterion. 3  And a survey of refrigerator purchasers found no 
subjects volunteering energy usage as ,a  purchase criterion. In 
addition, consumers were found to be unwilling or unable to trade 
operating cost savings for the convenience of frost free 
operation. 4  Both of these studies were conducted prior to 
the introduction of the Energuide labelling program. However, 
they suggest that energy efficiency is not a significant buying 
criterioh for either first-time or repeat purchasers of major 
kitchen and laundry appliances in the consumer market. To the 
extent that intermediary purchases of appliances in the replace-
ment market are likely to be influenced by the purchase criteria 
of consumers, the prospect of comparative information on energy 
consumption guiding the purchases of intermediaries in the re-
placement market appears remote. 
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Intermediary purchases in the replacement market are prin-
cipally made by landlords of rental accommodation, including both 
single and multiple family dwellings. About 20 percent of the 
ranges and refrigerators sold in Canada in 1978 were purchased by 
landlords as replacements. There are two reasons why this 
estimate may seem high: - 

a. The longevity of appliances in rental accommodation is 
adversely affected by the less careful usage and maintenance 
of the equipment by tenants. Thus, the proportion of 
appliances sold for installation in rental units which are 
replacements is higher than the corresponding porportion in 
non-rental units. 

b. Apartment unit completions peaked at 98,932 in 1969. 5  
Given an average life expectanCy for major kitchen and 
laundry appliances of approximately ten . years, there is 
currently a strong market for replacement purchases by ' 	• 
intermediaries reflecting apartment completion  rates .a  decade 
ago. 

Given the frequent changes in ownership of large apartment 
buildings, the landlord initiating a replacement purchase is un-
likely to be the original builder responsible for the initial 
appliance installation. Thus, there is unlikely to be any carry-
over of manufacturer loyalty from initial to replacement pur-
chase. The landlord is likely to determine the required quality 
level of the replacement appliance to be installed on the basis 
of the income group at which the accommodation is targeted. With 
this constraint, the landlord can be expected to purchase on a 
price basis, with some consideration given to the reputed 
durability and comparative warranty terms of brand alternatives. 
Energy operating costs are unlikely to figure in the purchase 
decision. The extent to which they do is a function of whether 
the rental unit is individually metered or not, the length of 
time the landlord expects to own the building, and the degree to 
which he perceives the installation of energy efficient ap-
pliances as an attractive rental feature. 

A landlord usually replaces appliances on a piecemeal basis as 
breakdowns occur or as apartments are vacated. Sometimes, he 
might replace appliances in an apartment building gradually on a 
floor by floor basis. Such major replacement programs usually 
follow a change in building ownership, whereby the new landlord 
wishes to substantially upgrade the quality of the units. Under 
most rent control ordinances, renovations of this nature do 
permit correspondingly higher rentals to be charged, a factor 
which may sometimes reduce the landlord's price sensitivity for 
his equipment selections. 
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Since replacements are commonly made in a piecemeal fashion, most 
intermediary purchases of this nature are made at the retail 
level. Direct shipments from appliance manufacturers only occur 
if the landlord - is undertaking a major replacement program. A 
builder-landlord who receives direct shipments for installations 
in new housing may sometimes inflate his order to include a few 
additional units which he may need as replacements in his , 
existing buildings. It is estimated that only  about  five - percent 
of replacement purchases of ranges and refrigerators made by 
intermediaries are secured via direct , shipment from  the  ' 
manufacturers. ' 

The advent of the Energuide labelling program is likely to 
influence intermediary purchasers of appliances moreso in the 
replacement than in the new housing market. Builders who order 
direct shipments of appliances from manufacturers rarely see the 
equipment (and, therefore, the label information on the 
equipment) which they purchase. Landlords who purchase replace-
ment appliances on a piecemeal basis at the retail level are just 
as likely as consumers to be exposed to Energuide information. 

A comparatively small number of replacement appliance purchases 
is made each year not by landlords but by operators of apartment 
building laundry rooms who usually own and service the installed 
coin-operated units. These operators are often appliance dealers 
who are very knowledgeable about the equipment which they select 
and install. In deciding upon a.replacement unit, their 
perceptions of the durability of alternative brands as well as 
their prices are the most important considerations. In a laundry 
room where several washers and dryers of the same model are 
installed, the operator may decide that machine servicing will be 
facilitated if replacement units are also of the same brand and 
model. Since energy operating costs are commonly borne by the 
landlord, the laundry room operator has little interest in 
introducing energy efficiency as an equipment selection criterion 
for replacement purchases. 
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Chapter VI: THE BUILDER PERSPECTIVE: SURVEY RESEARCH  

• A. Response Rate and Respondent Profile  

This chapter reports the results  of the mail questionnaire survey 
of builders previously discussed in the Research Methodology 
section of Chapter III. 

Approximately 3,430 questionnaires were mailed, 2,230 in English 
and 1,200 in French. A total of 475 usable returns were 
received, representing a response rate of 13.8 percent. A few 
additional completions arrived after the established cut-off date 
(three weeks after the mailing of the follow-up postcards). 
These were not included in the analysis. - The level of response 
was considered satisfactory, given the expectations outlined in 
Chapter III. However, the low level of response in absolute 
terms raises the legitimate question of response bias, the 
implication being that the sensitivity of respondents to the 
energy issue might be greater than that of non-respondents. As 
explained in Chapter III, standard controls for response bias 
Could not be incorporated in this study. The interest of 
respondents in the questionnaire subject matter is perhaps 
highlighted by the fact that almost 25 percent of them requested 
a copy of the survey results. 

Of the 475 returns, 92 were French questionnaires and 383 were 
English. The response rate for the French «  questionnaire was only 
7.7 percent, compared to 17.2 percent for the English 
questionnaire. The difference should not be interpreted as in-
dicating that Quebec builders are necessarily less concerned 
about the energy issue. Rather, the difference in response rates 
is probably better explained by the differential quality of the 
mailing lists obtained from the two trade associations and by the 
fact that no follow-up postcards were mailed to Quebec builders 
because of the substantial initial sample size. 

The Housing and Urban Development Association of Canada es-
timates that about 80 percent of Canadian builders construct 
fewer than six units each year. The national construction aver-
age is estimated to be in the range of fifteen to eighteen units 
per builder per year. 1  Data permitting a direct comparison 
between these figures and those for the respondent's firms were 
not collected in the survey. However, Table VI-1 summarizes the 
number of housing units constructed by respondents' firms in 1978 
for each of four categories of housing. Examining the statistics 
for single detached units alone indicates that a mere 36.8 
percent of respondents constructed fewer than six units in this 
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category. The implication here is that larger building firms are 
over-represented relative to smaller builders in the sample of 
respondents. This conclusion is reinforced by additional 
evidence: 

- Only 22.7 percent of respondents checked the 0-5 units box 
for all fourqlousing categories. liowever, 55.5 percent of 
respondents checked a maximum of one box in the 6-20 units 
range while checking the 0-5 units box for the three 
remaining housing categories.' This latter figure suggests 
that although the smaller firms are ,  
under-represented, there is a 'good representation of 
medium sized building firms among respondents. 

- A high 35.4 percent of respondents indicated that their 
firms also act as landlords (Question 7a). -  Due to the-
capital.investment involved, most builder-landlords tend 

• to be larger sized firms. Table VI-2 supports this 
conclusion. 	 • 

The profile of respondents was examined on two other, dimen-
sions. First, the role of respondents within their firms was 
investigated to éscertain whether or not there were significant 
minorities of respondents representing particular managerial 
functions. It was believed that functional biases could have 
influenced responses to questions concerning the relative 
importance of product attributes. Table VI-3 indicates that very 
few respondents identified themselves as having specialist 
functions within their firms. 

Second, respondents were asked to check the provinces where the 
head offices of their firms were located. Results are pre-
sented in Table VI-3. The percentages of total housing comple-
tions in 1978 for each of the five geographic areas were: British 
Columbia - 11.8; Maritimes - 4.2; Ontario - 35.3; Prairies - 
25.7; and Quebec - 23.0. 2  Inter-provincial response 
variations were examined for all questions included in the sur-
vey, and are reported where statistically significant. 

B. Personal Attitudes, Knowledge, and Behaviors  

In order to more completely understand the bases for the decision 
making processes used by builders, it was considered useful to 
gather information on the respondents' personal attitudes towards 
the energy issue; their: knowledge of . potential energy savings and 
residential sector energy usage,. and the actions which they or 
their households had taken to conserve energy. 

First, respondents were asked for their perceptions regarding the 
ease with which their personal energy usage could be reduced. As 
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indicated in Table VI-4, almost three-quarters of respondents 
agreed that it was probably not that difficult to reduce their 
energy usage. This level of agreement probably implies a high 
degree of receptivity to information on how to save energy. And 
this conclusion is, perhaps, supported by the fact that 75 
percent of builder respondents stated that they had read a 
Government publication on energy conservation. 

The survey further explored whether or not respondents had taken 
certain conservation-oriented actions in the context of their 
households. As indicated in Table VI-4, the percentages of 
affirmative respondents varied substantially from one action to 
another. The actions taken by the least number of respondents 
(insulation purchase, furnace modification, and purchase of a 
smaller car) proved - not surprisingly - to be.those involving 
the heaviest financial commitment. 

In general, significant differences between respondents re-
presenting large and small firms were not uncovered. The excep-
tions were: 

- 86 percent of respondents from large firms agreed with 
statement (a) compared to 70 percent of respondents from 
small firms (X2  = 14.30079, d.f. - 1, significance = 
0.001). 

70 percent of respondents from large firms agreed with 
statement (h) compared to 59 percent of respondents from 
small firms (X2  =4.63955, d.f. = 1, significance = 
0.05). 

- 34 percent of respondents from large firms agreed with 
statement (d) compared to 47 percent of respondents from 
small firms (X 2  = 7.62638, d.f. = 1, significance = 
0.001). 

The direction of the differences was not, however, consistent 
across all three cases. 

Table VI-5 reports the percentages of subjects responding 
affirmatively to each of the ten statements, classified accor-
ding to where the head offices of their firms were located. Four 
statements with significantly different response patterns were 
identified. Builders in the Atlantic Provinces and Ontario more 
frequently Claimed to have spent money on insulation «or to have 
kept  the thermostat lower. Perhaps reflecting comparative energy 
costs, Prairie Province builders appeared significantly less 
likely to have added up their heatina bills. However, more 
builders from the Prairie Provinces than from the other four 
areas claimed to have cleaned or changed their furnace filters. 
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In summary, no consistently significant inter-regional differen-
ces appeared which would warrant conclusions being drawn that 
builders in one area of the country are more energy conscious in 
their personal and household behavior than builders in another 
area. 

The number of actions which respondents claimed to have taken was 
found to be related to information exposure. Builder respondents 
were classified as "consumers" or conservers" depending upon the 
number of affirmative responses to the eight statements [(c) 
through (j)] listed in Table VI-4. Conservers were found to be 
more likely to have read a Government publication on energy 
conservation, as reported in Table VI-6. 

The statements included in Question 1 of the instrument were also 
included in a survey of 4,732 consumers sponsored by the Consumer 
Research and Evaluation Branch of Consumer and Corporate Affairs 
Canada. Responses to the same questions in the consumer survey 
are presented in Table V1-7 for purposes of comparison. In 
general, the builder sample appears to be more conservation 
oriented than the consumer sample, assuming no difference in the 
degree to which members of each sample attempted to provide 
socially acceptable responses. 

A similar comparison between builder responses and consumer 
responses was made on the basis of respondents' Knowledge of the 
percentage energy savings obtainable by modifying either the 
usage or features of in-home energy using equipment. Res-
pondents in the builder sample were presented with the seven 
actions listed in Table VI-8. The results iddicate a tendency 
for builders to significantly underestimate the achievable levels 
of energy savings, except in the cases of the thermostat set-
back and added water heater insulation options for which the 
correct response ranges were, relative to the other options, the 
lowest. 

Five of the seven actions listed in Table VI-8  were replicated in 
the DCCA/CREB survey. The consumer respànses are classified in 
Table VI-9, A comparison of the two Tables indicates that: 

- A higher percentage of builders than Consumers was willing 
to attempt an answer to each question. The mean per-
centage of builders attempting a question was 76.5 per-
cent compared to 46.0 percent for the consumer sample. 

- AMong those attempting the questions, the percentages of 
consumers whose responses fell into the correct ranges 
were not consistently higher than the corresponding 
percentages of builders, or vice versa. However, a higher 
percentage of consumers than builders who attempted to 
,estimate the fuel savings of furnace modification and 
adding storm windows etc. fell into the correct ranges. 
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Consumer and builder respondents displayed a similar 
tendency to underestimate the energy savings obtainable in 
each -case. However, a more significant minority of 
consumer respondents overestimated the energy savings 
obtainable in four cases. 

Respondents were further classified according to whether their 
energy savings knowledge was "good" or "poor" on the basis of 
their responses to the seven questions listed in Table VI-8. 3 

 Regional differences in terms of the percentages of respondents 
with good and poor knowledge levels were identifed and are re-
ported in Table VI-12. The highest percentage of builders with a 
good energy savings knowledge was found in Ontario, the lowest in 
Quebec. 

Differences in the level of energy savings knowledge displayed by 
respondents were also found to be associated with the size of the 
firms which they represented. As indicated in Table VI-10, large 
builders more frequently showed a good energy savings knowledge 
than small builders. Any information or education programs 
directed at builders should take account of this difference. 

Respondents were not only questioned on their knowledge of 
potential energy savings associated with specific actions. They 
were also asked to estimate residential sector energy con-
sumption as a percentage of total energy consumption, and to 
estimate the rélative percentages of residential sector energy 
consumption accounted for by each,of six categories of energy 
using equipment within the home. The results are presented in 
Table VI-11. Conclusions are: 	 • 

- Builders significantly overestimate the contribution of 
the residential sector to total energy consumption. In 
terms of motivating them to conserve energy, this 
misperception is probably of advantage to the public 
policymaker. 

- Builders tend to underestimate the energy used by fur-
nace and heating equipment. While the mean percentage 
estimate for water heater energy consumption was within 
the correct range, the mean percentage estimates for 
appliances and lighting •were inflated. Such mispercep-
tions can result in an inappropriate emphasis being placed 
upon certain energy conserving activities (such as turning 
lights off), stemming from the belief that these 
activities result in a higher level of energy conservation 
than is actually the case. If public policymakers wish to 
influence builders (or consumers) to purchase more energy 
efficient equipment, the maximum response in terms of 
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energy savings is likely to be achieved if they have an 
accurate knowledge of the relative percentages of 
residental consumption accounted for by the different 
categories of equipment. 

Respondents were classified according to whether their knowledge 
of residential sector energy use was "good" or "poor" On the 
basis of their responses to the seven items listed in Table 
VI-11. 4  There were statistically significant differences'in 
the percentages of respondents falling into the good and poor 
knowledge categories on a regional basis. As indicated in Table 
V1-12, the highest percentage of builders with a good knowledge 
of residential sector energy use was found in British Columbia 
and the lowèst in Quebec. 

There was also a significant difference between respondents 
representing large and small building firms in terms of their 
knowledge of residential sector energy use. Once again, large 
builders appeared more likely to display a good level of know-
ledge, as reported in Table VI-13. 

Respondents were also asked whether they would rate themselves 
higher in knowledge than most people about how much energy they 
used. A total of 52.6 percent responded positively, 37.4 percent 
negatively, and 9.4 percent replied that they did not know. The 
percentage of affirmative responses varied by the locations of 
respondents' firms with over 60 percent of respondents from the 
Atlantic Provinces, British Columbia, and Ontario agreeing with 
the statement, compared to 50 percent of Prairie respondents and 
only 32.6 percent of Quebec respondents (X 2  = 26.45985, d.f. 
= 8, significance =  0 .001). 

The degree to which builders (or consumers) believe that they 
already know how much energy they use, when in fact they do not, 
could present a barrier to the effectiveness of energy 
information and education programs. Responses to the self-
perception of energy usage knowledge question were crosstabu-
lated with "good" and "poor" classifications of energy savings 
knowledge derived from subjects' responses . to  the seven items 
listed in Table VI-8. The results, reported in Table VI-14, 
indicate that 32 percent of those who rated themselves higher in 
knowledge than most people had a good knowledge of potential 
energy savings, whereas a slightly lower 25 percent of those who 
did not rate themselves higher in knowledge in fact had a good 
knowledge of potential energy savings. These results suggest 
that there may be a substantial group of builders (and, possibly, 
consumers in general) whose confidence in their  relative  
knowledge of energy usage is not matched by their actual 
knowledge of the potential energy savings which can be obtained 
by making certain equipment or usage modifications. 
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C. Decision Making Processes  

Each of the three equipment categories is analyzed in terms of 
the relative role of different decision makers in the equipment 
selection process; the relative importance of different selection 
criteria; and the perceived differentiation of brands within each 
equipment category in terms of their energy efficiency. 

1. Water Heaters  
• 

Those respondents whose firms had constructed single family 
dwellings (including semi-detached, duplex, and row housing) in 
1978 with water heaters preinstalled were asked to state the 
percentages of water heaters selected by each of six groups, one 
of which was the respondent's firm. Table VI-15 presents the 
mean percentages of units selected by each. of these groups. 
Confirming the conclusions of the qualitative research, the data 
point to the respondent's firm and to plumbing contractors as 
beinà principally responsible for water heater equipment se-
lections. 

Table VI-15 also presents the mean percentages of units selected 
by each of six groups for water heaters installed in new 
apartment dwellings. The respondent's firm and the plumbing 
contractor once again emerge as the principal decision makers. 
However, the consulting engineer also assumes prominence due to 
the relative complexity of designing the space and water heating 
systems for high rise apartment complexes. 

Not surprisingly, the mean percentages allocated to consulting 
engineers by'large builders were significantly greater than the 
mean percentages allocated by small builders.D Reflecting 
this result, respondents who displayed good as opposed to poor 
energy savings knowledge allocated a significantly higher mean 
percentage to consulting engineers 6  and a significantly lower 
mean percentage to plumbing contractors. 7  

Table VI-16 shows the mean percentages of water heaters selected 
by different groups for installation in new single family 
dwellings broken down by the head office locations of 
respondents' firms. Table VI-17 presents the same data for water 
heaters installed in new apartment dwellings. The results 
indicate the existence of significant inter-regional differences, 
stemming primarily from the involvement of the utilities in water 
heater sales and rentals in Ontario and the Atlantic Provinces. 

Moving from the decision makers to the decision making criteria, 
Table VI-18 presents the mean importance rankings of factors 
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influencing purchases of water heaters based upon 327 completed 
responses to Question 10. Price and reliability emerge as •the 
two most important factors, with energy efficiency viewed as 
being of relatively little importance. These findings confirm 
the tentative conclusions of the qualitative research. 

As indicated in Table VI-19, the mean importance rankings varied 
significantly according to the head office locations of 
respondents' firms on five of the seven factors 	Builders in the 
Prairie Provinces were more concerned with reliability than 
price, probably reflecting the acute impact of water quality on 
the economic life of a water heater in that geographical area. 
The relatively low cost of energy in the Prairie Provinces may 
explain why builders in this region ranked energy efficiency 
lowest in importance as a selection criterion for water heaters. 

The second group of builders whose mean rankings differed 
significantly from the norm were those in Quebec. Compared to 
builders in the other four areas, they were relatively less price 
conscious, although price retained its position as the most 
influential attribute. This finding may reflect the greater 
fragmentation of the home construction industry in Quebec and the 
relative inability of the small builder to invite tenders from 
several sources of supply and bo choose from among them on a 
price basis. 

Table VI-20 shows how the mean importance rankings varied between 
small and large building firms. As suggested previously, the 
only statistically significant difference between the two groups 
occurred in the relative importance attached to price. Small 
builders viewed price as a less important criterion than large 
builders. There was no significant difference in the relative 
importance assigned by the teo groups to energy efficiency. 

Subjects were also asked to indicate on a four point scale how 
similar or dissimilar they perceived each of seven categories of 
equipment to be in terms of the relative energy efficiencies of 
the brand alternatives within each category. The results, 
reported in Table VI-21, indicate that 85 percent of respondents 
regarded water heaters as being moderately or very similar in 
terms of comparative energy dfficiency. It is usually the case 
that consumers must perceive inter-brand differentiation on a 
particular product attribute for it to assume an important role 
in purchase decision making. Thus, it was hypothesized that 
those respondents who viewed water heaters as dissimilar would be 
more likely to rank energy efficiency higher in importance as a 
àelection . criterion. Table VI-22 supports this hypothesis. The 
implication here is that actual differentiation among brands of 
water heaters (or brands of any of the equipment categories) in 
terms of their energy efficiency is of no value unless such 
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differences are perceived by potential purchasers. The 
availability of new more energy efficient models must be 
effectively communicated to potential purchasers before energy 
efficiency will assume more importance as a selection criterion. 

2. Furnaces and Heating Equipment  

Those respondents whose firms had constructed single family 
dwellings in 1978 with furnaces and heating equipment prein-
stalled were asked to indicate the percentages of units selected 
by each of six groups. Table VI-23 presents the mean percentage 
of units selected by each of these groups. The respondent's firm 
and the heating contractor emerge as the most significant 
decision makers. 

Similarly, Table VI-23 also presents the mean percentages of 
units selected by each of six groups for furnaces and heating 
equipment installed in new apartment dwellings. While the res-
pondent's firm remains the principal decision maker, consulting 
engineers and electrical contractors assume an importance equi-
valent to that of heating contractors. The mean percentages 
reported in Table VI-23 should not be interpreted as meaning that 
these four groups are characteristically all involved in any one 
equipment selection decision. Rather, the mix is a reflection of 
inter-regional differences in fuel preferences and the relative 
complexity of apartment building installations. For example, 
baseboard electric is more popular for new apartment install-
ations than for new single family dwellings - hence, the higher 
mean percentage of units specified by electrical contractors in 
the case of apartments. A further difference between the two 
types of construction is the relatively greater complexity 
inherent in the design and installation of space heating systems 
for high rise apartment buildings - hence, the higher mean 
percentage of units specified by consulting engineers in the case 
of apartments. 

Not surprisingly, the mean percentages allocated to 
architects 8  and cànsulting engineers 9  by large builders 
were significantly greater than the mean percentages allocated by 
small builders. Reflecting this result, respondents who 
displayed good as opposed to poor energy savings knowledge 
allocated a significantly higher mean percentage to consulting 
engineers. 10  

Table VI-24 shows the mean percentages of furnaces and heating 
equipment selected by different groins. for installation in new 
single family dwellings broken down by the head office locations 
of respondent's firms. Table VI-25 presents. the same data for • 
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furnaces and heating equipment installed in new apartment 
dwellings. The results suggest that electrical contractors 
assume responsibility for a greater percentage of equipment 
selections relative to heating contractors in those areas 
(Atlantic Provinces, British Columbia, and Quebec) where 
electricity is more widely used in home heating. 

Moving from the decision makers to the decision making criteria, 
Table V1-26 presents the mean importance rankings of factors 
influencing purchases of furnaces and heating equipment based 
upon 371 completed responses to Question 9. Once again, price 
and reliability emerge as the bea most important factors, with 
energy efficiency being viewed as relatively unimportant. 

As indicated in Table V1-27, the mean importance rankings varied 
significantly according to the head office locations of 
respondents' firms on six of the eight factors. Mirroring the 
results for water heaters, builders in the Prairie Provinces were 
more concerned with reliability than with price, and this concern 
was perhaps reflected in the greater importance which they 
attached to brand name. Prairie Province builders again ranked 
energy efficiency lower, than any other group as a.purchase 
criterion. Quebec builders again appeared to treat purchase 
price as relatively less important. Along with builders from the 
Atlantic Provinces, however, they tended to rank energy 
efficiency higher in importance than did builders from the other 
three areas. 

Table V1-28 shows that the mean importance rankings varied 
significantly depending upon whether respondents were attached to 
small or large building firms. As they did with respect to water 
heaters, the large builders again ranked purchase price higher in 
importance. By virtue of being able to offer large contracts 
involving multiple installations for tender, the degree of price 
difference on bids may often be greater than the spread which a 
small builder can identify by shopping around. 

Large builders often purchase large quantities of the same 
equipment for installation throughout a housing development. 
Hence, their somewhat greater concern with availability. Their 
greater concern with the warranty may reflect the fact that the 
large builder category includes most of the builder-landlords who 
are responsible for maintaining the heating equipment for their 
tenants after it is installed. This group is clearly more likely 
to be concerned with the warranty terms on the installed 
equipment. 

Large builders rated energy efficiency significantly lower in 
importance than did small builders. Knowledge is apparently not • 
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a helpful predictor of behavior. The respondents representing 
large builders, as previously reported, scored significantly 
higher than the small builder respondents in terms of knowledge 
of potential energy savings and knowledge of residential sector 
energy usage. 

Table VI-21 indicates that 76 percent of respondents regarded 
furnaces and heating equipment as being moderately or very 
similar in terms of their comparative energy efficiency. As 
illustrated previously in the case of water heaters, res- • 
pondents who perceived furnaces to be dissimilar in terms of 
their energy efficiency ranked this attribute higher in 
importance as a selection criterion, and vice versa. These 
results are presented in Table VI-29. Reflecting these findings, 
those respondents previously classified as "conservers" (on the 
basis of their responses to eight of the statements in Question 
1) were more often found to perceive dissimilarity among fur-
naces and heating equipment than were "consumers." 11  

3. Major Kitchen and Laundry Appliances  

Unlike water heaters and furnaces and heating equipment, the 
preinstallation of major kitchen and laundry appliances by 
builders in new housing is discretionary, particularly in the 
case of new single family dwellings (including duplexes and row 
housing). Table VI-30 first presents the percentages of survey 
respondents who preinstalled each of eight types of equipment in 
single family dwellings built in 1978. Table VI-30 also lists 
the mean percentages of single family dwellings built by this 
subset of respondents in which each type of equipment was 
preinstalled. 

A higher percentage of large builders than small builders was 
found to have preinstalled refrigerators , 12  stoves, 13  
washing machines 14  and clothes dryers 15  in single family 
dwellings built in 1978. And, as indicated in Table VI-31, a 
higher percentage of builders in the Prairie Provinces and 
British Columbia preinstalled refrigerators, stoves and 
dishwashers than did builders in the other three regions. Those 
respondents whose firms had installed major kitchen and laundry 
appliances in new single family dwellings constructed in 1978 
were asked to state the percentages of preinstalled appliances 
which were selected by each of five groups. The mean percentages 
presented in Table VI-32 indicate that imposed choice appliance 
purchases are almost always selected by the respondent's firm. 
When particular appliances are not preinstalled, the decision on 
the equipment to be used is made by the homeowner. The results 
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in Table V1-32 should not be interpreted as implying that 
builders and prospective homeowners collaborate on the selection 
of appliances to be installed. 

Similarly, Table V1-32 also presents the mean percentages of 
units selected by each of five groups for major kitchen and 
laundry appliances installed in new apartment dwellings. The 
higher percentage of equipment selections made by the respon-
dent's firm in this case reflects the fact that major appliances 
are preinstalled in a higher percentage of new apartments than 
new single family dwellings. In the case of apartments which are 
sold as condominiums rather than rented, homeowners (classified 
in the "Other" category in Table V1-32) rather than landlords are 
the alternative group responsible for equipment selections. 

In the case of appliance installations in new single family 
dwellings, significant differences were found to exist between 
respondents representing large and small builders. Large 
builders allocated a lower mean percentage of equipment se-
lections to homeowners 16  and a correspondingly higher mean 
percentage to themselves. 17  These results reflect the fact 
that major appliances are more often preinstalled in the 
substantial public and private housing developments undertaken by 
large builders. Unlike the small builder, the large builder can 
secure sizeable quantity discounts on large orders of appliances 
and he can afford the capital carrying cost on the appliances he 
purchases pending disposal or sale of his dwellings. 

Table V1-33 shows the mean percentages of water heaters selected 
by different groups for installation in new single family 
dwellings, broken down by the head office locations of 
respondents' firms. The results clearly indicate that the 
tendency for builders to preinstall major kitchen and laundry 
appliances varies substantially by region. The higher pre-
installation rate in the Prairie Provinces and British Columbia 
is reflected in the higher mean percentages of equipment selec-
tion decisions made by the respondents' firms. As might be 
expected, given the relative predominance of small builders in 
Quebec, the mean percentage allocated to respondents' firms is 
the lowest of the five figures. 

Table V1-34 presents the same data for major kitchen and laundry 
appliances installed in new apartment dwellings. Due to low cell 
sizes, no definitive conclusions can be drawn. However, the 
geographical differences appear less acute in this case than in 
the case of installations in new single family dwellings. 

Moving from the decision makers to the decision making criteria, 
Table V1-35 reports the mean importance rankings of factors • 
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influencing purchases of major kitchen and laundry appliances 
based upon 182 completed responses to Question 11. Mirroring the 
decision making patterns already reported for water heaters and 
furnaces, price and reliability again emerged as the two most 
important factors, with energy efficiency ranking alongside 
appearance/color as lowest in importance. 

As indicated in Table VI-36, the mean importance rankings varied 
significantly according to the head office locations of 
respondents' firms on two of the eight factors. Builders in the 
Prairie Provinces again rated energy efficiency lower in 
importance than other respondents, and rated appearance/color 
higher in importance. Builders in the Atlantic Provinces also 
followed this pattern, but the low cell size in this case pro-
hibits definitive conclusions being drawn. 

The mean importance rankings varied according to the size of the 
respondents' firms for only two of the factors, as shown in Table 
VI-37. As in the cases of water heaters and furnaces, large 
builders ranked price as a more important factor in determining 
appliance selections than did small builders. As in the case of , 

furnaces, large builders ranked energy efficiency lower in 
importance than did small builders. Since the small builder is 
perhaps more dependent upon his local reputation bd sell the 
houses he builds, he may be somewhat more concerned with consumer 
satisfaction after the sale. Such satisfaction may, in part, be 
related to the energy operating costs for the equipment which the 
builder installed. 

Table VI-21 indicates the percentages of respondents who 
perceived each of five appliance categories to be similar or 
dissimilar in terms of energy efficiency. Although not ad-
dressed in detail in this study, window air conditioners were 
included as one of these five categories. A greater percentage 
of respondents (36.8) perceived the brands within this category 
to be dissimilar than those within any other category. A roughly 
similar number of respondents perceived dissimilarity to exist on 
the energy efficiency dimension for each of the four major 
appliance categories addressed in this study. The Energuide 
labeling program had apparently not caused any shift in 
perceptions as of the time of the study, March, 1979. 

Builder respondents classified as "conservers" more often 
perceived refrigerators , 18  stoves, 19  and window air 
conditiobers 20  to be disSimilar than did those classified as 
"consumers." Predictably, builders who preinstalled 
refrigerators 21  and stoves22 ,in dwellings constructed for 	• 
sale more often perceived the brands within each of these two 
categories to be . dissimilar in terms of their energy effiçiency. 
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Perceptions of applianceldiS . )similarity did not vary 
significantly by region, with the exception that builders in 
British Columbia more often perceived washing machines (42.0) and 
clothes dryers (39.2) percent to be dissimilar in terms of their 
energy efficiency. 

D. Attitudes Towards Public Policy Intervention  

Builders were asked for their opinions regarding action taken by 
Government and business on the energy issue. Their responses to 
three attitude statements, presented in Table VI-38, indicate 
considerable support for Government intervention and expenditures 
to encourage energy conservation. Table VI-39 reports responses 
to these three statements from the builders classified according 
to the location of their firms. Respondents in British Columbia, 
the Prairie Provinces, and Quebec, more often agreed that most 
businesses are not doing anything about energy conservation than 
did respondents from the other two geographical areas. Builders 
representing firms located in the Prairie Provinces appeared to 
be most negative towards Government intervention to address the 
energy issue. 

Next, the builders were asked what percentage of responsibility 
should be assumed by each of thirteen groups for the task of 
reducing the residential energy consumption of the three 
categories of equipment addressed in this study. The mean 
percentage of responsibility allocated to each group is reported 
in Table VI-40. Respondents collectively indicated that 
principal responsibility should rest with Manufacturers of 
Equipment, Consumers, and Government Agencies in that order. With 
these three groups excepted, the builder respondents allocated a 
greater level of responsibility to themselves than to any of the 
remaining groups. Table VI-41 presents the mean percentages 
allocated to different groups broken down according to the 
location of respondents' firms. Quebec builders allocated 
significantly more responsibility to electrical contractors and 
consulting engineers than did builders whose firms were located 
in the other four areas. However, they also allocated 
significantly less responsibility to manufacturers, and, together 
with builders from the Prairie Provinces, to consumers. 

Finally, respondents rank ordered a set of actions which the 
Government might take to promote energy conservation with res-
pect to energy using equipment in the residential sector. Res-
pondents were asked to rank nine policy interventions according 
to the level of energy savings which they were likely to generate 
if impleménted. As indicated in Table VI-42, the set of inter-
ventions included mandatory, persuasive, financial, and 
non-financial approaches. Reflecting the builders' conclusion 
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that equipment manufacturers should assume principal responsi-
bility for reducing the energy consumption of their products, 
raising energy efficiency performance standards for new equip-
ment was regarded by respondents as the intervention likely to 
generate the largest energy savings. The tax credit option was 
ranked second overall, followed by several education and 
information disclosure programs. Receiving the least support 
were increased funding of manufacturer research and develop-
ment, a graduated sàles tax, and annual furnace inspections. 
Thus, in aggregate, respondents did not especially favor one 
type of public policy intervention. The three most highly 
supported options included mandatory/non-financial (performance 
standards), persuasive/financial (tax credits), and persuasive/ 
non-financial (information programs) approaches. 

Few inter-regional differences in mean rankings were evident from 
the results presented in Table VI-43. Government development of 
an information campaign for builders in cooperation with builder 
trade associations received significantly less support in 
Ontario, perhaps because respondents had knowledge of activities 
of this nature already being undertaken by the Toronto based 
national office of H.U.D.A.C. Government funding of manufacturer 
research and development received a significantly higher level of 
support in Quebec. As indicated in Table VI-44, some 
statistically significant differences between the opinions of 
large and small builders were identifiable. Large builders, who 
order equipment in bulk quantities, saw more value in the tax 
credit proposal than did small builders. Their lower enthusiasm 
for energy labelling and information disclosures may result from 
their being less likely than small builders to visually . compare 
different models and brands before making their purchases. 
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Notes to Chapter VI  

1. Interviews with H.U.D.A.C. executives. 

2. Central Mortgage and Housing Corporation, Canadian Housing  
Statistics,  March, 1979,  P.  5. 

3. A respondent who provided two or fewer answers in the correct 
range was classified as "poor" in energy savings knowledge. 
A respondent who provided between five and seven answers 
in the correct range was classified as "good." 

4. A respondent who provided three or fewer answers in the • 
correct range was classified as "poor" in residential sector 
energy use knowledge. A respondent who provided between four 
and seven answers in the correct range was classified as - 
"good." 

5. Large builders 27.9759 (h = 83),.small builders 8.0435 (à = 
23), T test significant at the 0.1J5.1evel. 

6. Builders with good energy savings knowledge 43.5667 (n = 30), 
builders with poor knowledge 15.7971 (n = 69), T test signi-
ficant at 0.005 level. 

7. Builders laith good energy Savings knowledge 13.8667 (n = 30) i  
builders With poor knowledge 38.6232 (n = 69), T test 
significant at 0.001 level. 	. • 

8. Large builders 10.0602 (n = 83), small builders 3.0435 (n = 
23), T test significant at 0.05 level. 

9. Large builders 23.5301 (n = 83), small builders 7.1739 (n = 
23), T test significant at 0.1 level. 

10. Builders with good energy savings knowledge 32.7667 (n = 30), 
builders with poor knowledge 15.0000 (n = 69) T test 
significant at 0.05 level. 

(q■ 

11. X2  = 7.44461, d.f. 

12. X2  = 6.71714, d.f. 

13. X2  = 6.82991, d.f. 

14. X2  = 4.30664, d.f. 

15. X2  = 2.99690, d.f.  

= 3, signifidance = 0.05. 

= 1, significance = 0.01. 

= 1, significance = 0.01. 

= 1, significance = 0.05. 

= 1, significance = 0.1. 
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16. Large builders .  44.1163 (n = 129), small builders 61.3905 
(n = 169), T test significant at 0.001 level. 

17. Large builders 51.7132 (n = 129), small builders 26.8639 (n = 
169), T test significant at 0.001 level. 

18. X2  = 9.38171, d.f. = 3, significance = 0.05. 

19. X2  = 8.94149, d.f. = 3, significance = 0.05. 

20. X2  = 13.22558, d.f. = 3, significance = 0.01. 

21. X2  = 8.31168, d.f. = 3, significance  =0.05. 

22. X2  = 7.19845, d.f. = 3, significance = 0.06. 
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Chapter VII: EVALUATION OF POLICY OPTIONS  

A framework for analysis and policy formulation in the area of 
energy conservation has been advanced by Evans, Ritchie, and 
McDougall (1978). 1  Policy types may be defined along two 
major dimensions - the financial - non-financial spectrum and the 
persuasive-mandatory spectrum. Table VII-1 attempts to classify 
nine policy options into four categories based upon an 
integration of these two dimensions. These nine options were 
ranked by survey respondents according to the energy savings 
which each was likely to promote if implemented (see Table 

In this chapter, each of the four types of policy option is 
qualitatively evaluated in terms of its ability to stimulate the 
.purchase by builders of more energy efficient equipment. Problems 
of implementation and other impacts in addition to incremental 
energy savings are also considered. A quantified cost benefit 
analysis for each policy option has not been attempted, but could 
usefully provide the focus for further research in the area of 
imposed choice purchases. 

While the policy options addressed in this chapter are con-
sidered in terms of their ability to promote the purchase of more 
energy efficient equipment by builders, it is clear that the 
builder and retail segments of the market for each of the three 
equipment categories discussed in this study are closely linked. 
Policies designed to motivate the builder segment should be 
designed and implemented in tandem with policies designed to 
motivate the retail segment. 

A. Persuasive and Financial Policies  

Policy options which are persuasive and financial in nature 
depend for their effectiveness upon the impact of financial in-
centives in shaping consumer behavior. They are non-mandatory in 
the sense that the consumer decides whether or not to behave in 
the manner suggested by the incentive. Table VI-42 indicated 
that builder respondents to the survey in aggregate ranked a 
persuasive, financial policy option as second in terms of its 
likely effectiveness in reducing the consumption of energy using 
equipment in the residential sector. The policy of providing tax 
credits for any additional cost involved in installing energy 
efficient equipment is evaluated in this section as an example of 
a persuasive, financial intervention. 

Tax credit programs have been introduced as incentives .  to 
consumers to purchase insulation. The analogy between_insula-
tion and energy usin.j equipment is however, by no Meang perfect. 
There are several differences to note': 

• 
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1. Tax credit programs  for insulatiàn have been directed at 
consumers, not builders. Their objective has not been to 
influence the eqUipMent installedin new housfng but rather' 

• to persuade homeowners to retrofit and upgrade their existing 
levels  of  insulation. 

2. In the case of insulation, the purpose of a tax credit 
program is to motivate purchase of the product category. In 
the case of energy using equipment, the objective would be to 
motivate purchase of the most energy efficient brand within a 
product category. It is arguable that this latter task 
requires a more complex information base and decision making 
process. 

3. Once installed, the effectiveness of •insulation in terms 
of energy conservation does not depend on consumer usage and 
maintenance to the extent that these factors determine the 
actual efficiency of energy using equipment. 

The apparent success of tax credit programs in motivating 
purchases of insulation does not, therefore, imply that similar 
programs for residential energy using• equipment would be equally 
easy to implement or equally successful. 

The appeal of tax credit programs to the builder respondents to 
the survey stems from their price sensitivity and their un-
willingness to install more expensive energy efficient models if 
there is less than complete assurance that the incremental costs 
can be passed on to the purchaser of the dwelling. However, the 
appeal of different tax credit programs can vary widely depending 
upon the magnitude of the incentive. A tax credit program 
designed to reimburse to the builder the incremental cost of 
purchasing an energy efficient model does not compensate the 
builder directly for the time spent on acquiring comparative 
energy usage information for different brands or for the time 
spent on completing the necessary paperwork involved in securing 
the credit. In addition, the builder has to bear the carrying 
cost on the incremental purchase price of the more energy 
efficient equipment from time of purchase to time of sale. 
Despite these costs, however, two indirect financial benefits may 
accrue to the builder: 

1. A reduction in utility bills if the builder remains as 
landlord following completion of a housing unit, assuming 
utility costs are included in rental charges. 

2. A builder may be able to raise the price or rental of a 
housing unit on the basis of preinstalled energy 'efficient 
equipment beyond what he could charge if only standard 
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equipment were preinstalled, plus secure the tax credit for 
the incremental costs associated with installing the energy 
efficient equipment. 

Since the costs of energy using equipment preinstalled in new 
housing represent about five percent of total construction costs, 
tax credits equivalent to the incremental cost of the energy 
using equipment are likely to be insufficient to motivate many 
builders to devote additional time to the decision making process 
with respect to these equipment purchases. To supply a more 
appealing incentive, one of two options might be considered: 

1. Apply a tax credit to the total cost of'models certified, 
presumably by the C.S.A., as energy efficient, rather than to 
the incremental cost of these models over and above the cost 
of standard models. Such an approach would mean that the 
builder could expect to be financially better off (rather 
than no worse off) if he purchased an energy efficient model 
rather than a standard model, although the program costs to 
the Federal Government would increase proportionately. 

2. Set the tax credit at a level in excess of the discounted 
.value of the stream of energy savings achieved through the 
specification of energy efficient rather than standard 
equipment. This approach might be particularly attractive to 
builder-landlords who have a greater financial interest in 
the energy usage ratings of the equipment which they install 
in new housing. 

In addition to the difficulty of setting the optimal incentive 
structure in a tax credit program to maximize energy savings, 
other problems are associated with the implementation of this 
policy option: 

1. There is no clear relationship at present between the 
energy efficiencies of equipment options within a particular 
product category and their prices. The efficiency ratings of 
refrigerators conducted for the Energuide program have shown 

• this to be the case. While the absence of any correlation 
between energy efficiencies and prices may simply be a 
reflection of the current low salience of energy efficiency 
as a purchase criterion, it does suggest that a tax credit 
might have to be related to an energy efficiency rating 
rather than to the retail price. The builder, used to buying 
equipment strictly on a price basis, might find a tax credit 
program based upon energy efficiencies rather than prices 
more-  complex tp understand, and therefore, less appealing. 
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2. Any tax credit program must be carefully designed to 
minimize complexity (so as not to deter builders from using 
it) but also to minimize undesired responses. For example, a 
tax credit based upon incremental costs might prompt builders 
to purchase the most expensive model even though it might not 
be the most energy efficient. In addition, the availability 
of a tax credit might cause builders to order larger sized, 
more energy consuming models (for example, of refrigerators) 
than would otherwise be the case. 

3. In order to implement a tax credit program based upon the 
comparative energy efficiencies of equipment options, it is 
necessary to first generate the type of information required 
for an energy performance labelling program. 

4. A tax credit might encourage manufacturers to price their 
energy efficient models higher than would otherwise be the 
case because, if adopted, the tax break would reduce the 
builder's price sensitivity. If these energy efficient 
models simultaneously increased in price in the retail 
market, their attractiveness to end consumers would be 
reduced, assuming that the tax credit program was applicable 
to builders alone. 

5..  If the availability of a tax credit program increased the 
penetration of energy efficient models in the builder segment 
of the market, the financial viability of smaller 
manufacturers would be strained. This is due to the capital 
investment costs required for retooling in order to 
manufacture the more energy efficient models, costs which 
larger manufacturers can bear more easily. 

A further issue is whether a similar tax credit program would be 
made available to both builders and consumers. If tax credits 
were available only to builders and not to consumers, the 
percentage of new housing units sold with discretionary equipment 
(major kitchen and laundry appliances) and energy efficient 
models preinstalled would probably increase. In addition, some 
builders might attempt to establish themselves as unofficial 
intermediaries between manufacturers and end consumers interested 
in buying energy efficient equipment. The consequences wOuld 
include a reduction in the percentage of units sold through the 
retail segment forcing retail prices to rise, and a reduction in 
manufacturer income since, on a unit basis, builder segment sales 
are often less profitable than retail . segment sales. Since there 
is no evidence to suggest that consumers would be less 
enthusiastic or responsive to a tax credit program than builders, 
the Federal Government would doubtless be pressured to make the 
program generally available. Administrative costs would increase 



106 

substantially if this were the case; whereas many builders buy 
energy using equipment in bulk orders, individual consumers 
commonly purchase only one model at a time. For this same 
reason, the costs of informing the target market of the existence 
of a tax credit program may be expected to be higher, per unit of 
energy saved, if consumers at large rather than builders alone 
constitute the program target. 

Due to the problems associated with the design and implementation 
of an easily understandable tax credit program, this policy 
option is not recommended, either for the builder segment alone, 
or for both builders and consumers. This recommendation is made 
despite the level of support for this policy option demonstrated 
by survey respondents. Whatever the incentive structure, it is 
believed that the builder's willingness to install energy 
efficient equipment in new housing depends largely upon his 
perception of the consumer's willingness to pay a higher price 
for the sake of having such equipment preinstalled. Thus, the 
demand for energy efficient models among builders is likely to 
continue to be a derived demand based upon the level of consumer 
interest in such equipment. This conclusion supports the 
argument that policymakers can expect to impact the builder 
segment by motivating the consumer segment to purchase more 
energy efficient equipment. When the salience of energy 
efficiency among consumers increases, builders can be expected to 
respond in their own purchasing behavior. 

B. Persuasive and Non-Financial Policies  

Policy options which are both persuasive and non-financial in 
nature usually involve information delivery programs. As 
reported in Table VI-42, the policy options presented to survey 
respondents included a government sponsored information program 
in cooperation with trade associations to encourage the purchase 
of more energy efficient equipment by builders; an information 
program to educate consumers how to use and maintain equipment to 
maximize energy efficiency; energy usage labelling of equipment; 
and energy usage disclosures in manufacturer catalogues, price 
lists and promotional material. There were no statistically 
significant differences among the mean rankings of these four 
options. Among the nine policy options presented to survey 
respondents, the four information delivery programs ranked in the 
middle range in terms of likely level of energy savings. 

A distinction must be drawn between programs designed to convey 
general information and.programs designed to convey brand, 
specific information. With respect to energy using equipment in 
the residential sector, general information. programs (such.as the 
first two mentioned*above) may attempt to:- 
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- Persuade the consumer thatjlis/her contribution:to energy 
conservation can be significant. 

- Raise the salience of energy usage as a purchase cri-
terion for energy using equipment. 

- Indicate how different equipment options can be compared 
in terms of their energy usage. 

- Suggest how energy may be conserved through proper use and 
maintenance. 

Whereas general information programs are often overtly per-
suasive in nature, brand specific information programs are in-
tended to provide consumers with objective information regarding 
the performance of specific brands on specific attribute dimen-
sions of interest to the policymaker. Manufacturers of energy 
using equipment could be required to generate energy performance 
data for each of their models, and disclose this information on 
labels attached to each unit. Government agencies might provide 
summary lists of comparative performance data as is currently 
done in the case of automobile mileage ratings. The principal 
purposes of brand specific information programs are to: 

- Raise the salience of energy usage as a purchase cri-
terion for energy using equipment. 

- Enable potential purchasers to readily compare brand 
alternatives on the energy usage criterion with a view to 
choosing more energy efficient models. Note that there is 
a risk that some consumers will perceive the label as 
legitimizing the product in question, and will not compare 
the data on the label from one brand to another. 

The value of a labelling or disclosure program depends upon the 
' existence of variations in-energy efficiency among the brands 
- within a particular product category.  If  such differencesdo not. 

. exist or are not perceived to exist, thé label -  information will 
- not be used by consumers. One additional  'objective of an >. 

• information disclosure program is, therefore, 'to motivate 	I.  
manufacturers to develop more energy efficient - products whose 
superior performance can be highlighted on the prodUct- label or 
in supporting manufacturer advertising. - 

It may be noted thàt the type of brand specific information 
required-for a product labelling program is aiso a necessary 
prerequisite for other policy interventions discussed in  this 

 chapter. Any tax credit or sales tax program based upon the 
comparative energy performance of different brands within - a 
product category requires-that brand specific  performance data be 
generated either by manufacturers, independent laboratories, or 
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government agencies. Similarly, the existence of product 
standards for energy using equipment requires that brands be 
tested to insure compliance with the standards. To the extent 
that energy performance criteria are now or in the future 
included in product standards, energy performance data must be 
collected for each brand. Thus, the incremental cost of 
implementing a labelling or other disclosure program in con-
junction with one or more of these other policy interventions is 
not likely to be as great as if such a program is implemented in 
isolation. 

General information programs and brand specific information 
programs are mutually reinforcing rather than mutually exclusive. 
Without general precepts and understanding, consumers are 
unlikely to be either able or motivated to use brand specific 
information. And general information is of little economic value 
to consumers if brand specific information is not available to 
permit it to be applied to purchase decision making. The 
introduction of any brand specific labelling program should, 
therefore, be accompanied by a general campaign to make consumers 
aware of the labelling program and of how to use the information 
(if, for example, the label information is presented in terms of 
annual operating costs or life cycle costs). 

The stages involved in the design of any information àelivery 
program, whether general or brand specific, are outlined in 
Figure VII-1. Three stages in this process - selection of target 
markets, messages, and media - are next addressed with specific 
reference to the objective of encouraging builders to purchase 
energy efficient equipment when available. Distinctions are 
drawn between general and brand specific information programs 
where appropriate. 

Target market selection is designed to maximize the efficiency 
with which program objectives are achieved. Three target market 
options are available for a general information program to 
encourage builders to purchase more energy efficient equipment: 

1. Builders: To convince one builder to emphasize energy 
performance in the many equipment selection decisions for 
which he is responsible each year can potentially result in 
much greater energy savings than can be achieved by 
convincing one consumer to do the same thing. The critical 
issue is how receptive the builder can be expected to be to 
an information campaign with this objective. It could be 
argued that his current emphasis on price rather than energy 
performance in purchase decision making is partly a function 
of such information not being readily available. However, 
given the number of decisions facing the builder Ln the 
construction of a new dwelling, and given the simplicity of 
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purchasing on a price basis, it seems unlikely that the time 
sensitive builder will change his purchasing pattern in 
response to an information campaign alone. There is less 
risk involved in specifying tried and tested equipment, and 
even less time to consider deviating from a straight rebuy 
purchasing formula when the residential construction industry 
is in an expansionary mode. Although some larger builders 
with sizeable staffs may be inclined to pay some attention to 
an information campaign directed at home builders, the 
building industry is so fragmented that the majority of new 
homes are constructed by small builders who would be less 
likely to have the time to pay attention to such a campaign. 
A recent information program sponsored by a major gas utility 
and directed at builders to persuade them to install higher 
levels of insulation in new housing units received little 
response. In the final analysis, if the builder cannot 
expect incremental profit from investing more time in the 
purchase decision making process for energy using equipment, 
no. information campaign can be expected to have an impact. 

2. Consumers:  Given the percentages of annual purchases of 
water heaters, furnaces,.and  major  kitchen and laundry ' 
appliances, made by consumers, it is possible t6 envisage an 
information delivery program targeted primarily at consumers 
which Might also. influence indirectly the imposed choice 
purchases of builders in two ways. First, builders are 
likely to be exposed to the information in their capacity as 
consumers. Second, to the extent that the'salience of - energy 
performance as a purchase criterion is increased among 
consumers as a result of an information campaign, builders 
may see an increasing opportunity to differentiate their new 
homes on the basis of preinstallation of energy efficient 
equipment. 

3. Other Parties: The ability of other parties such as 
plumbing and heating wholesalers and contractors to influence 
builders to consider energy efficiency as a purchase 
criterion is limited because of the price basis for 
competition which permeates the entire channel of 
distribution. Manufacturer salesmen may be expected to 
highlight to the builder those of their products with an 
energy performance advantage, but competition at the 
manufacturer level is such that salesmen generally have 
neither the time nor the inclination to change a 
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manufacturer's purchasing criteria. One party, the 
consulting engineer, is not selling the builder equipment, 
but rather advice. As such, he is in a position to influence 

. the builder to select a more energy efficient water heating 
or space heating system. However, consulting engineers are 
only hired by builders in the case of major apartment 
buildings. In conclusion, it would appear that any 
information campaign targeted at other parties in the 
purchase decision making process with a view to influencing 
builders to specify more energy efficient equipment could not 
be expected to be effective. 

Following selection of a target market, it is necessary to next 
consider the appropriate source and content of the information 
message. Source credibility can influence the impact of a 
particular message on the target market. It is recommended that 
any government sponsored general information campaigns targeted 
at builders should be conducted under the auspices of appropriate 
trade associations whose source credibility might be higher. 
Cooperation of this nature between government agencies and trade 
associations would also help to insure a consistency in the 
information delivered to builders by the two groups. Unlike 
other policy interventions discussed in this chapter, information 
programs can be introduced by other parties besides government 
agencies. To minimize the possibility of conflicting messages 
confusing consumers and discouraging them from responding to the 
information, coordination among the various sponsors of 
information delivery programs is essential. 

The detailed contents of any information programs designed to 
persuade builders to buy more energy efficient equipment are not 
discussed in this report. It should be emphasized, however, that 
information of this nature should be part of a complete 
information program covering all aspects of home design and 
construction which bear upon energy consumption. Such an 
approach may increase program effectiveness by minimizing the 
number of diverse.communications directed at builders and by 
insuring a balance of emphasis among the many actions builders' 
might take to improve the energy efficiency of their new dwel-
lings. 

Message content is as important a component of a brand specific 
information program as of a general information program. In the 
case of a labelling program, for example, the degree of 
complexity of the information to be provided must be determined 
along with the label size and presentation format. The Energuide 
labels on.refrigerators sold in Canada show Kwh of electricity 
used per month on a sticker adhered to the inside door (thereby 
reducing the labels' attention-getting power). The United States 
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Department of Energy proposed appliance labels showing annual 
operating costs. Although this latter approach does  nt  take 
into account inter-regional variations in utility rates, the 
information presented may be more immediately useful to the 
consumer. Consumer research with members of the target market is 
necessary to determine the manner in which energy performance 
information can most appropriately be presented. 

The information content of the label may be constrained by the 
space available on the product. In contrast to food products, 
however, there is ample space available for energy performance 
information on the energy using products discussed in this study. 
Indeed, the space availability is such that policymakers may be 
tempted to overload the label to the extent that the consumer's 
willingness to pay attention to the label information is 
reduced. 

The information conveyed on energy performance labels may differ 
among product categories but cannot be adjusted according to the 
target group. With gênerai information campaigns, different 
messages  essentially conveying the same information may be 
targeted at different groups. The energy performance label, 
however, is attached by the manufacturer at the factory, and must 
remain standardized across all units of a particular model. It 
cannot be tailored to the information needs of each of several 
target grops. An exploratory study into energy labelling of 
water heaters indicated that plumbers, builders, and consumers 
differed widely in their degrees of understanding of a parti-
cular label format. 2  Thus, it is essential that policymakers 
have a clear notion of their principal target audience when de-
signing an energy performance label for a particular product. 

In the case of brand specific information disclosure programs, 
the media vehicles used for dissemination of the information are 
largely determined by the nature of the disclosures. A labeling 
program necessarily implies using the product package as an 
information delivery vehicle. By way of contrast, general 
information can be conveyed through a wide variety of vehicles 
including print and electronic media. The media consumption 
habits of the target market, the complexity of the messages to be 
conveyed, and relative media costs are the principal determinants 
of the media selected. 

Once an information program is implemented, results must be 
measured-against program objectives in terms of changes in 
awareness, knowledge, attitudes, and behaviors of target con-
sumers. On the evidence of studies regarding the effectiveness 
of labelling programs, a period of five years may elapse before 
widespread usage of label information is evident. Policymakers 
interested in achieving energy savings in the residential sector 
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should be cognizant of the need for sustaining information 
programs over several years before effectiveness can be 
maximized. One further constraint upon the rapidity of diffu-
sion of label usage is the frequency with which a particular 
product is purchased. A consumer who purchases a food product 
once a week may be exposed to the nutrition label information 
quite frequently, in contrast to a consumer who purchases a water 
heater once every ten years. On the other hand, since the water 
heater is a substantially more expensive item, the consumer may 
at the time of purchase pay more attention to comparative label 
information despite the low frequency ,  of purchase and exposure. 
The rapidity of diffusion of label usage is probably likely to 
vary among product categories and will be partly influenced by 
the level of awareness generated by a supporting general infor-
mation campaign and, in the case of retail purchases, by the 
degree of interest and support generated among retail sales-
persons. 

An energy performance labeling program is likely to have greater 
direct impact on the purchase selection processes of consumers in 
the retail segment of the market than on those of builders. 
Consumers are likely to pay considerable attention to.a major 
appliance purchase and are likely to compare brands. Builders, 
with many precurement decisions to make and accustomed to 
purchasing on a price basis, are unlikely to closely evaluate the 
energy performance of alternative brands. Indeed, wdth the 
exception of a small builder buying equipment for pre-
installation personally at the retail level, builders are 
unlikely to inspect alternative models and, therefore, see any 
labels which may be attached prior .to making their purchase 
decisions. 

But, whether ,  or not energy performance labels have a direct 
effect on imposed choice purchases, they may be valuable for 
their indirect effects. In particular, the advent of energy 
performance labelling is likely to prompt some equipment manu-
facturers to attempt to upgrade their products. In this way, a 
labelling program may lead to more product differentiation on the 
basis of energy performance and this, in turn, may encourage 
further usage of labelling. Manufacturers may, at first, be 
cautious in their promotion of energy efficient models, despite 
the legitimation provided by the label, for the following 
reasons: 

- Manufacturers of the three types of equipment addressed in 
this study are not used to engaging in aggressive 
advertising. 

- Manufacturers do not want tOe be accused of exploiting 
through advertising the ignorance of consumers regarding 
the besis for energy performance computations. 
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- Most manufacturers are likely to have some "winners" and 

some "losers" in their current portfolios of products. 

- Manufacturers may wish to avoid the possible energy 
performance "horsepower race" which could stem from  the 

 advertising of new energy efficient models. - 

At the same time, it is likely that energy performance labelling 
may prompt manufacturers of energy efficient models which, 
hitherto, may have,been priced on an equivalent basi s. to less 
efficient models, to increase their prices accordingly. 

In addition to its effect on product development and 
differentiation, energy performance labeling may indirectly 
impact builder decision making processes for energy using 
equipment through influencing-consumers. If consumers can be 
sensitized to the fact that the energy consumption of different 
brands of a product may vary, a conservation conscious segment of 
consumers may begin to evaluate prospective homes, in part, on 
the energy efficiency of the installed equipment. Builders might 

• respond by upgrading their preinstalled equipment in terms of its 
energy efficiency. In the case of discretionary equipment 
purchases including major kitchen and laundry appliances, they 
might respond to the broadening range of consumer preferences 
regarding energy efficiency by ceasing to preinstall such 
equipment. 

The impact which changes in consumer decision making criteria may 
exert on builder purchasing patterns are likely to be greatest in 
the case of kitchen and laundry appliances. Consumers are 
familiar with these equipment categories and purchase them 
regularly in retail stores. However, only a minority of 
consumers are currently familiar with or purchase for them-
selves water heaters or furnaces and space heating equipment. 
Consumers are, therefore, more likely to be exposed to label 
information on kitchen and laundry appliances than on water and 
space heating equipment. However, it should be noted that the 
percentages of purchases of these teo equipment categories being 
made by consumers at the retail level  are  increasing. 

An energy performance labelling program is recommended, not so 
much for its direct impact on builder purchase decision making, 
but rather for its indirect effects including improvements in the 
energy efficiency of products on the market and its impact on 
consumer 'decision making to which builders must ultimately be 
sensitive. A cost benefit analysis of an energy performance 
labelling program in isolation might not prove favorable. 3  
However, the brand specific information required for labelling 
and disclosure programs is also required for the effective 
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implementation of other policy interventions considered in this 
chapter. Therefore, it is recommended that the effects of an 
energy performance labelling program for each of the three 
equipment categories addressed in this study should be 
investigated in greater detail. 

C. Mandatory and Financial Policies  

A graduated sales tax was among the nine policy options pre-
sented to survey respondents. The effect would be that progres-
sively less energy efficient models would carry a progressively 
higher tax. Thus, a financial disincentive would be created to 
discourage purchase of less energy efficient models. 

As reported in Table VI-42, builders ranked this option low in 
terms of the level of energy savings it would generate if im-
plemented. The low ranking of this proposal appears surprising, 
given the relatively high ranking accorded to the other finan-
cially based proposal included in the set of policy options - the 
tax credit program. The difference  in  reaction may be explained, 
in part, by the fact that a tax credit program is persuasive in 
nature whereas a sales tax is mandatory. A builder may choose 
whether or not he participates in a tax credit program, and such 
a program may be perceived by the builder as offering an 
incremental financial advantage if he adopts the suggested 
behavior pattern. On the other hand, a graduated sales tax 
program promises no incremental financial advantage. The builder 
must simply search for the least worst product option, given that 
all models within a particular product category will be subject 
to a greater or lesser  •tax. In order to effectively implement a 
graduated sales tax program for a particular product category, 
energy performance information similar to that which might appear 
on a product label would be required for all brands on the 
market. Apart from the time and other costs incurred by 
manufacturers or government financed testing laboratories in 
generating this information and subsequently testing for product 
quality, other difficulties may be noted: 

- The establishment of the optimal sales tax schedule is 
likely to require considerable research and will vary from 
one product category to another. The sales tax schedule 
should serve as an incentive to manufacturers to 
concentrate their production on energy efficient models 
and as an incentive to builders, other intermediaries, and 
consumers to purchase these models. To avoid market 
distortions, it would probably be necessary to apply the 
same schedule to both the builder and consumer segments of 
a particular market, even though selling prices and price 
elasticities of demand may vary between these two 
segments. 
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- If the effect of a graduated sales tax is to raise the 

prices of less energy efficient models to a level equi-
valent to or greater than the prices of the more effi-
cient models, the overall average price of the product 
will probably rise. The cost of new housing will corres-
pondingly increase. Since water and space heating equip-
ment are preinstalled and may, in any event, be treated as 
necessities, the sales tax would affect consumers on lower 
incomes to a proportionately greater extent. 

- As the Energuide labelling program for refrigerators has 
suggested, there is unlikely to be a clear relationship 
within a particular product category between the energy 
efficiency of equipment options and their current prices. 
The manufacturer response to a sales tax program must be 
thoroughly assessed prior to its implementation. For 
example, if the program resulted in an increase in the 
average price of a product, consumers might be more 
inclined to substitute repairs of existing equipment for 
purchases of new equipment as replacements. Overall 
primary demand for the product would fall, causing 
manufacturers to increase prices in order to cover fixed 
costs on a lower unit sales volume. 

- A graduated sales tax might be'set either as an absolute 
sum or as a percentage of selling'price :related in either- , 
case to the energy performance of each .model. If a per-
centage approach were tce be used, it might be easier'for 
manufacturers to adjust the . prices and màrgins on their 
models in.order to preserve existing -price differentials, 
irrespective of the -sales  tax .  program. - Without the 
cooperation of manufacturers, there is no assurance that a - 
graduated sales'tax would produce the desired changes in  
consumer, behavior. - 

The principal argument in favor of the graduated sales tax as a 
policy option is that it focuses on the pride  variable  to which 
builders are particularly sensitive. Unlike a tax credit - 
program, a graduated sales tax does not depend for its effective-
ness upon the willingness of builders to commit time and _effort 
to information acquisition. However, the comparatively negative 
reaction of the builders towards the sales tàx proposal, bo-
gether with the implementation problems outlined above, suggest 
that it should not be considered further by policymakers. 

' D. Mandatory and Non-Financial Policies . . 	. . 	. 

01,

. 
. The goal of makihg builders specify more energy efficient 

. 	equipment in their imposed choice purchases can be achieved 
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through amending and upgrading the minimum energy usage per-
formance standards for particular equipment categories, or 
through the creation of such standards where none exist. The 
feasibility of implementing such upgraded standards is a function 
of the ability of manufacturers to mass produce equipment which 
meets these standards and the willingness of other parties to 
incorporate these standards in national, provincial, and 
municipal building codes. 

A summary outline of the standards setting process for 
residential energy using equipment is present in Figure VII-2. 
The initial stage involves Government funded agencies and trade 
association research institutes working with equipment 
manufacturers on the development of new energy efficient models. 
Since all three categories of energy using equipment discussed in 
this study are at the maturity stage of the product life cycle, 
competition between companies is principally on a price basis. 
Hence, only the largest Canadian companies have funds available 
for basic research. Those which are subsidiaries of U.S. 
manufacturers may obtain access to the results of their parent 
companies' research and development. 

41) 

A manufacturer comMonly constructs prototypes of a . potential new' 
product, installs them at selected sites, and tests performance 
over a Period of time. If results are satisfactory, the > 
manufacturer sets in motion the procedure which leads to a 
product certification indicating that'the product  complies  with' 
Canadian Standards Association performance and safety standards. 
If the new product incorporates technological innovations' which 
require amendments to'existing standards, the commercialization 
of the product is likely to be correspondingly delayed. Several 
>manufacturers interviewed for this study indicated that the 
duration'of the product certification and standards setting 
processes act as disincentives to  new product*development. 

To some extent, the duration of the process is under the 
manufacturer's control. The manufacturer is responsible for the 
speed with which field testing and tooling for commercial 
production take place. In addition, there appears to be an 
unwritten custom in some industries that a new product standard 
will not be approved without the agreement of all manufacturers. 
While this approach protects the smaller manufacturer from the 
investment burdens of new product introductions, it does delay 
the pace of new product introductions within an industry. 

However, the detailed nature of the evidence required before 
standards are set and products certified also bears heavily on 
the time needed before the process is completed. It is 
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essential that the opinions of all relevant parties be sought 
before standards are set and products certified, and this takes 
time. Sometimes, the criteria used by these parties do not take 
account of the growing importance of energy conservation and, as 
such, may deter the introduction of more energy efficient 
equipment. For example, approval of modifications to gas 
furnaces depends largely on the opinions of the Chief Gas 
Inspectors of the provinces who together form the Inter-
provincial Gas Advisory Council. Their principal focus is on 
product safety and durability, not energy efficiency. It is 
likely that the product certification and standards setting 
processes will have to increasingly consider tradeoffs between 
safety and durability on the one hand and energy efficiency on 
the other. 

While C.S.A. standards are increasingly addressing issues of 
energy performance, they are sometimes insufficiently com-
prehensive. Several standards have been promulgated for fur-
naces, but they have not indicated how furnaces should be sized 
for particular dwellings except to state that the sizing should 
be undertaken in accordance with good engineering practice. While 
there is always a tradeoff to be made between accuracy and 
simplicity in the formulation of standards and côdes, omissions 
of this nature can create uncertainties which serve to deter 
manufacturers from product innovation. 

Manufacturers are not only deterred from product innovation by 
apparent delays in the product certification and standards 
setting processes, but also by uncertainties as to whether new , 

product standards will be incorporated in the national and 
provincial building codes. Because builders traditionally select 
equipment on a price basis, a manufacturer may see little promise 
of selling a higher priced more energy efficient model to the 
builder segment until the features of that model are presented in 
building codes. 

Responsibility in this area rests with the National Research 
Council's Associate Committee on the National Building Code, . 
representing manufacturers, builders, and government agencies, 
and its Standing Committee on Energy Conservation in Buildings. 
While the national code traditionally leads the provincial and 
municipal codes, inclusion of a new product standard in the 
national code is no guarantee of its adoption by the provinces 
and municipalities. On the basis of regional and local vari-
ations id fuel rates, climate, and other factors, it is likely 
that considerable local automony will continue in the area of 
building codes. Such autonomy presents a degree of uncertainty 
to the manufacturer considering the introduction of an energy 
efficient product, particularly when many provincial and 
municipal codes treat the energy efficiency of installed 
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equipment to a lesser extent than does the national code. Given 
the economic infeasibility of producing different models for 
different provinces, manufacturers pay special attention to the 
Ontario building code when formulating their product development 
strategies. 

The gap between the national and provincial codes has recently 
been highlighted in the response to a set of guidelines on energy 
conservation in new buildings published by the Associate 
Committee on the National Building Code. 4  In cooperation 
with the Ontario Ministry of Energy, the Housing and Urban De-
velopment Association developed its own Builders Guide to Energy 
Efficiency . in Housing in response to the Associate Committee's 
document on the grounds that its recommendations implied signi-
ficant increases in house prices without appropriate cost benefit 
analyses having been conducted, and that it was too complex for 
builders to understand. As a result, the Associate Committee's 
recommendations have not yet been adopted in the Ontario building 
code. 

• 

Any amendment or addition to the National Building Code is 
usually followed by publication of a simplified Builders Bul-
letin by the Central Mortgage and Housing Corporation. Enforce-
able by the C.M.H.C. inspectorate, these Bulletins must be ad-
hered to in the construction of all new houses financed under the 
National Housing Act. A declining percentage of new homes are 
N.H.A. financed since the ceiling on house prices to qualify for 
N.H.A. financing has not risen in line with inflation. However, 
many banks require that the houses which they finance meet - 
C.M.H.C. standards. Thus, it would seem that, even if energy 
performance standards included in the National Building Code are 
not adopted in provincial and municipal codes, they could 
influence the construction of a large percentage of new housing 
units through C.M.H.C. Builders Bulletins. However, even the 
C.M.H.C. has not yet implemented the recommended measures for 
energy conservation in new buildings advocated by the Associate 
Committee on the National Building Code. 

Standards for energy using products and for new housing design 
and construction have historically evolved out.of a process of 
mutual cooperation and negotiation on the part of manufacturers, 
builders, and government agencies. To accelerate the process in 
response to the urgency of the energy situation will doubtless 
create strain. However, one advantage of standards as a policy 
intervention in comparison to other approaches is that the 
process is already understood and accepted by manufacturers and 
builders alike. 

The existence of standards protects legitimate manufacturers from 
poorer quality imports or domestically made products, and insures 
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the safety of equipment sold in the marketplace. While the 
delays and uncertainties associated with the standards setting 
process may serve to deter product innovation, another deterrent 
is probably the ease with which a competitor can imitate any one 
manufacturer's attempt at product differentiation due to the 
mature state of the technology associated with each of the three 
equfpment categories addressed in this study. An energy 
efficiency "horsepower" power race among the major manufacturers 
within each equipment category, which could force smaller 
manufacturers out of business and prompt an overall increase in 
the price of equipment to consumers, appears unlikely. As it 
stands, the standards setting process enables new energy 
performance criteria to be gradually incorporated in product 
standards, without disrupting the price basis of competition 
among manufacturers. 

Builders on occasion complain about particular building codes 
just as manufacturers on occasion complain about particular 
product standards. For example ., the implementation of higher 
insulation requirements in new housing has resulted in roof 
shingles lifting and dry wall sagging. When standards and codes 
are being amended to address the energy issue, the total energy 
system of the home must be considered. Despite occasional errors 
of judgment'in the specification of standards and codes, they 
offer several advantages to the builder. First, the builder who 
constructs a new dwelling in accordance with building codes is 
protecting himself as much as the prospective purchaser or 
tenant. Second, construction according to the codes minimizes 
the number of decisions the builder has to make. If the builder 
can be assured that his competitors are being forced to comply 
with the codes, his willingness to adhere to them is enhanced. 

Builders are unwilling to specify more energy efficient equipment 
in the construction of new housing units built on speculation 
because of their uncertainty that the incremental cost of such 
equipment will be readily assumed by prospective purchasers. If, 
however, building codes are rewritten to specify the 
preinstallation of such equipment, builder opposition is likely 
to be minimal. Since all builders would have to comply with the 
revised code, no one builder would be placed at a competitive 
disadvantage. Within the parameters stipulated in the revised 
code, builders could continue to purchase their equipment for 
preinstallation on the simple price.basis which they currently 
use. And they would not be obliged to spend time obtaining 
information on how to compare the energy efficiencies of 
different models within an equipment category in order to make a 
contribution towards energy conservation. The only cost to the 
builder involved in an upgrading of standards is any additional 
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carrying cost involved between purchaSe  and sale of the.higher 
priced more energy efficient equipment. 

As reported in Table VI-42, builder respondents to the 
questionnaire ranked raising the energy efficiency performance 
standards for equipment as the intervention likely to result in 
the most energy savings. Such standards would be applicable to 
models sold through both the builder segment and the retail 
segment of the market. Any attempt to apply standards to equip-
ment preinstalled in new housing which did not also apply to 
equipment sold to the retail segment might result in distortions 
in the current patterns of marketing, at least in the cases of 
kitchen and laundry appliances where preinstallation is 
discretionary. For example, to mandate that refrigerators 
installed in new housing be of the manual defrost rather than 
frost free variety in the interest of energy conservation would 
probably prompt a substantial reduction in the number of new 
housing units sold with refrigerators preinstalled. 

Product standards apply equally to the builder and retail 
segments. Whereas it is expected that the builder segment will 
lag the retail segment in its adoption of more energy efficient 
equipment if the market is permitted to operate freely, the 
gradual upgrading of product standards in the area of energy 
usage will necessarily result in simultaneous adoption by both 
segments. 

Since product standards and building codes are familiar to both 
manufacturers and builders, it is recommended that the Federal 
Government thoroughly evaluate the processes by which products 
are certified and standards and codes are set to minimize delays 
and uncertainties which may discourage manufacturers from 
developing  more  energy efficient products, and to maximize the 
speed with which energy efficient equipment is adopted by the 
builder segment. An intensive analysis should be undertaken of 
how current product standards and building codes could best be 
revised to both reflect recent technological improvements in the 
efficiency of energy using equipment and to maximize the 
cooperation of builders, manufacturers, and government agencies. 

In addition to evaluating current product standards, government 
agencies should consider the possibility of establishing or 
assisting in the establishment and publicizing of an Energy 
Efficient Home Certification Program. Such a Program is 
currentlir being developed by the Canadian Electrical Asso-
ciation and sponsoring utilities. Applicable to both new and 
existing homes, the Program delineas the specifics of a merit 
points system against the criteria of which the features of any 
dwelling unit can be evaluated. Included in the criteria are 
product performance standards for water heaters, space heating 
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equipment and furnaces, and major kitchen and laundry appliances. 
To the extent that preinstallation of energy efficient equipment 
can add to a home's total points score and increase the chances 
of the home receiving the certification, a builder may be 
encouraged to adopt more energy efficient models even if they are 
higher priced than standard models. 

E. Summary of Recommendations  

This report has indicated that the annual energy consumption of 
equipment purchased in 1978 on an imposed choice basis repre-
sents 48 percent of the energy consumption attributable to all 
1978 purchases of equipment within the three specified product 
categories. In addition, the annual energy consumption of 1978 
imposed choice purchases represents a significant 3.1 percent of 
total secondary energy consumption within the residential sector. 
Substantial energy savings could result from the application of 
known design modifications to commercial models of all three 
categories of equipment. The issue for policymakers is what, if 
any, action they should take to promote the development and com-
mercial production of such upgraded models and to encourage their 
adoption by builders and consumers. Both segments of the mar-
ket must be considered in the setting of policy, and it should be 
recognized that the retail segment (where conàumers are 
principally responsible for decision making) is likely to lead 
the builder segment in the adoption of energy efficient models. 

Builder respondents to the survey indicated that the upgrading of 
energy performance standards would be the policy option likely to 
produce the greatest energy savings. Thus, it is recommended 
that the Federal Government thoroughly review the product stan-
dards for the equipment categories addressed in this study to 
determine whether the energy performance components should be 
upgraded. In addition, the proces's whereby product standards are 
established should be reviewed to minimize the delays and uncer-
tainties which may deter manufacturers from developing and mar-
keting energy efficient models. Finally, the Federal Government 
should investigate whether upgraded product standards can be in-
corporated more rapidly into the National and Provincial buil-
ding codes as a result of process or organizational 
improvements. 

Upgraded performance standards would apply to equipment des-
tined  for  both the retail and builder segments of the market. 
Procedures for setting standards are already in place. 
Manufacturers are familiar with and responsive to the concept of 
upgrading standards for energy efficiency. Builders have few 
objections to the principle of setting standards for energy using 
equipment or of incorporating such standards in building codes; 
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since compliance is mandatory no builder is placed at a 
competitive disadvantage in terms of his construction and equip-
ment costs. 

In two areas, the Federal Government may attempt to directly 
influence imposed choice purchases through the use of product 
standards. First, Federal Government procurement contracts for 
energy using equipment to be installed in new public housing 
could include energy performance specifications. All residential 
construction financed under the National Housing Act could also 
be required by the C.M.H.C. to have equipment installed which 
meets these specifications. Second, the Federal Government can 
use moral suasion and other forms of leverage, to attempt to 
persuade the utilities to become early adopters,  of the more 
energy efficient models which appear on the market. 

With respect to  standards for  housing as opposed to for pro-
ducts, it is recommended that the Federal Government support the 
development of a Certification Program for Energy Efficient Homes 
which would incorporate certain standards. for the efficiency of 
preinstalled energy using equipment and which could, if 
implemented, sensitize consumers to acquiring a home with this 
Certification. Through consequent market pressures, builders 
might be encouraged to specify energy using equipment with a view 
to insuring that their new homes received the Certification. 

Such interaction between the builder and consumer segments'of the 
market may also occur in the area of information programs General 
information programs directed at consumers should raise the 
salience of energy conservation; educate them towards a greater ,  
understanding of the percentages of residential sector 
consumption accounted for by space heating, water heating, and 
major appliances; and indicate the energy savings which can ac-
crue from regular equipment maintenance, thereby reducing some of 
the "mysteryu associated with furnaces and water heaters. If 
such information programs raise the salience of energy efficiency 
as a decision making criterion for consumers, when purchasing new 
homes they may increasingly question builders on the energy 
efficiencies of preinstalled equipment and treat the quality of 
this equipment as an indicator of the overall quality of the 
dwelling. As a result, builders may increasingly be encouraged 
to install more energy efficient equipment in their new housing. 

In the area of general information programs directed speci-
fically àt builders, it is recommended that any Federal Govern-
ment initiatives be taken in cooperation with the Housing and 
Urban Development Association of Caria (and, in Quebec, with the 
Provincial Home Builders Association) to maximize source 
credibility, to insure effective information delivery, and to 
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insure consistency of the information communicated with that sup-
plied to builders through other trade association information 
programs. Further, it should be noted that there may be actions 
(Dther than the purchase of energy efficient equipment which 
builders can take when designing and constructing new residen-
tial housing offering potentially greater energy savings. In-
formation regarding the energy performance of equipment options 
should, therefore, be incorporated into a broader information 
program dealing with all aspects of housing design and 
construction related to energy conservation. 

Energy performance labelling, similar to the Energuide labels now 
applied to new refrigerators, should be considered for all 
categories of energy using equipment. Although such labels may 
not directly impact the decision making processes of builders in 
imposed choice purchases, they could influence purchases by con-
sumers. To the extent that the salience of energy efficiency as 
a purchase criterion is increased among consumers as a result of 
energy labelling, market pressures may cause builders to consider 
comparative energy efficiencies along with prices in their pur-
chase decision making. Furthermore, a labelling program would 
prompt equipment manufacturers to closely scrutinize the energy 
performance of their existing models. Labelling would probably 
accelerate the introduction and facilitate the marketing of more 
energy efficient models. Finallyi it should be noted that the 
brand specific energy'performance information which must be gene-
rated for a product label is also a necessary prerequisite for 
the effective implementation of most other possible policy inter-
ventions. Any cost benefit analysis of energy performance label-
ling should take this fact into account. 

Despite builder interest in a tax credit program, the use of 
financial incentives and disincentives to influence imposed 
choice purchases is not recommended. Any incentives are likely 
to be too small to persuade the builder to devote additional time 
to the decision making process with respect to these equipment 
purchases. The effectiveness of an incentive such as a tax credit 
program depends upon whether the builder believes that he can 
pass on to home buyers any incremental costs associated with the 
purchase of more energy efficient equipment as well as gain the 
tax credit. Other problems associated with the implementation of 
(dis)incentive programs include the absence of a clear 
relationship within a particular product category between the 
energy efficiency of equipment options and their prices. In 
addition; any incentive program might encourage manufacturers to 
price their energy efficient models higher than would otherwise 
be the case because, if adopted, the incentive could reduce the 
builder's price sensitivity. • 
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In order to adequately consider these and other policy options, 
it is essential that policymakers thoroughly understand the com-
plexities of the distribution channels for each of the three 
categories of energy using equipment addressed in this study. 
Prior to implementation, the implications of any policy option 
for all parties in the distribution channel and their likely res-
ponses should be ascertained through consultation. 
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(11, 
Table IV-1 

Comparative Gas Water Heater Performance  

CGRI 

	

Commercial  Energy 	Torpedo 	CGRI 

	

Saving Model - 	Model 	Specià1-Model  Standard Model 

Capacity 
(imp. Gal.) 

-Input 
(M BTU/HR  

33.3 	 33.3 	 33.3 	33.3 

40.0 	 32.5 	 36.0 	33.5 

Insulation 
(inches) 	 1 	 2 	 2 	 2 

Thermal Efficiency 	70% 	 77% 	 82% 	85% 

Standby loss 	 6.8% 	 5.1% 	 4.4% 	3.5% 

Degree Gallon 
Capacity 	 82% 	 72% 	 79% 	83% 

Source: CGRI 



(1, Table IV-2 

Design Features of the New CGRI Water Heater  

1. Shield to deflect heat away from top circular weld. 

2. Plastic-lined anode/hot water outlet combination fitting. 

3. Wide centre flue with special baffles for highest extraction 
of heat from flue gases. 

4. Patented CGRI polarized magnesium anode for maximum protection 
of tank surfaces. 

5. Double thickness insulation to minimize heat losses. 

6. Special position of thermostat to reduce stacking. 

7. Easily accessible primary air adjustment for combustion tuning. 

8. Mini-pilot of stable design and low input to minimize gas 
consumption on standby. 

9. Placement of sècondary air entry to maximize preheating of 
secondary air. 

10. Radiation shield to permit installation on combustible floors. 

11. Drain combined with zinc probe for verification of corrosion 
protection. 

12. Cold water inlet diffuser for best reliable temperature distri-
bution. 

13. Corrosion resistant plass enamel lining. 

14. Plastic coated T & P valve for superior safety performance. 

15. New draft diverter design to minimize loss of heated room air. 

Source: CGRI 



Table IV-3 

Energy Saving Options for Gas-Fired Water Heaters  

Approximate Energy Savings  

F.E.A. 	 Wilson 

Increased flue baffling 	 6% 
(natural draft). 

Forced draft with increased 	 10% 
.flue baffling. 

Continuous pilot modifications: 

a) Reduced energy input 	' 2% 	 2% 
from pilot 

b) Automatic ignition 	 5% 
c) Automatic ignition with 

flue closure 	 14% 

Improved insulation of. the 	8% 	 8% 
storage tank (e.g. two inches 
added fiberglass) 

Reduced factory setting of 	6% 	 6% 
the thermostat (20°F) and a 
detent on the controls at 
this setting 

Preheat tank using waste heat 

Instantaneous heater with forced 
draft and automatic ignition 

Automatic off periods with 
automatic ignition 

Indirect heater with forced 
draft and automatic pilot 

Sealed combustion system 

11% 

40% 

13% 

27% 

Reduced scaling/degradation . 50% 

Condensation of flue gases 	 9% 

Heat traps in the cold water 
inlet and hot water outlet piping 1% 

Improved heat transfer 	 6% 

Sources:  Federal Energy Administration, "Energy Conservation Program for 
Appliances", Federal Register, - 42:136 (July 15, 1977), Part III, 
36671-2 and R.P Wilson Jr., "Energy Conservation Options for Resi-
dential Water Heaters", Energy, 3 (1978), 156-157. - 



Table IV-4 • • Projected Evolution of Gas-Fired Water Heaters  

, Time Frame 	 Recovery 	Standby Available Options 
for Market 	 Daily Energy- Efficiency Loss 	Employed to Achieve 
Introduction Stage 	Consumption 	Er 	

S 	Er and S 

1972 	Baseline 	102,000 Btu 	72% 	6%/hr 

1976 	First 	 85,000 Btu 	77% 	3.5%/hr • Combination of the 
Generation 	(17% Energy 	 following: 
Energy Con- 	Savings) 
serving 	 - reduce pilot 

- thermostat setback 
to 140°F. 

- increased flue bafflir 
to reduce stack tem-
perature and reduce 
excess air. 

- Eliminate leaks 
- increase insulation 

1980 	Second 	66,000 Btu 	84% 	1%/hr 	• Electric pilot, 
Generation 	(35% Energy 	 increased flue baffle, 
Energy 	 Savings) 	 - 	forced draft, flue 
Conserving 	 damper, 3" insulation. 

or; 

61,000 Btu 	84% 	0%/hr 	• Instantaneous heater, 
probably for combined 
water/space heating. 

Source:  R.P. Wilson, Jr., "Energy Conservation Options for Residential Water 
Heaters," Energy,  (1978), 156-157. 



Heat pump 50% 

Table IV-5 

Energy Saving Options for Electric Water Heaters  

Approximate Energy Savings  

Wilson 

Improved insulation of 	8% 	 8% 
the storage tank (e.g. 
two inches added fiberglass). 

Reduced factory setting 	5% 	 5% 
of the thermostat (20°F) 
and a detent on the con- 
trois  at this setting. 

Heat traps in the cold 
water inlet and hot water 
outlet piping. 

Preheat tank using 	 13% 
waste heat 

Solar preheat 

2% 

40% 

Sources: Federal Energy Administration, ”Energy Conservation Pro- - 
gram for Appliances", Federal Register, 42:136 (July 15, 
1977), Part III, 36671-2 and R.P. Wilson Jr., "Energy Con-
servation Options for - Residential Water Heaters," Energy, 

, 	3 (1978), 156-157. 



Stage 

Time Frame 
for Market 
Introduction 

	

Daily Energy 	• . 

	

Consumption 	Options Employed 

• 
Table IV-6 

Projected Evolution of Electric Water Heaters  

1972 	 Baseline 	 18.0 

1976 	 First Generation 	' 16.2 kwh " 	e Insulation increased. 
. Energy Conserving. 	(10% .Energy Red.) 	Thermostat to 140°F. 

1980 	 Second Generation 	10.8 kwh 	e heat pump 

	

• Energy Conserving 	(40% Energy Red.) 	e solar preheat tank. 

Sourçe:  R. P. Wilson, Jr., "Energy Conservation Options for Residential Water 
Heaters," Energy,  (1978), 156-157. 



2.6% 

1.3% 

1% 

Table IV-7 

Energy Saying9ptions For Oil-Fired Water Heaters  

Approximate Energy Savings  

F. E. A. 

Improved insulation of the 
storage tank (e.g. two inches 
added fiberglass) 

Reduced factory se -eing of 
the thermostat (20"F) and 
a detent on the controls 
at this setting. 	 5% 

Ignition system improvements 	2% 

Combustion and burner efficiency 
improvements 

Improved heat transfer 

Heat traps in the cold water 
inlet and hot water outlet 
piping 

Source:  Federal Energy Administration, "Energy Conservation Program 
for Appliances," Federal Register, 42:136 (July 15, 1977), 
Part III, 36671-2 and R.P. Wilson Jr., "Energy Conservation 
Options for Residential Water Heaters," Energy, (1978), 156-157. 

8% 



Table 1V-8 

Potential Energy Savings By Type of Water Heater 

Percentage of Total 
Canadian Stock (1)  

Percentage of 1978 	Potential Energy 
Unit Sales (2) 	SaVings (1972 base) (3)  

Electric 
Water Heaters 	 52% 	 65% 1 5% 

Gas-Fired 
Water Heaters 

Oil-Fired 
Water Heaters 

34% 	 33% 	 • 	20% 

12% 	 2% 	 . 	. 	19% 

	

Sources: (1) 	Statistics Canada, Household Facilities and Equipment,  May 1978, p.2 

(2) Manufacturer interviews. 

(3) Federal Energy Administration,"Energy Conservation Program for 
Appliances," -Federal Register, 42:136 (July 15, 1977), Part III, 

. 	36651-2. 

Note:  Although a more viable propositionfor water heating than for space heating, 
solar water heating is not yet a factor in the marketplace. 



Table IV-9 

Principal Heating Equipment, By Fuel, Canada, May 1978  

(Estimates in thousands of households) 

HOT AIR FURNACES STEAM OR 

	

TOTAL 	HOT WATER 	 COOK STOVES 
FUEL 	HOUSEHOLDS 	FURNACES 	FORCED 	OTHER 	HEATING STOVES 	ELECTRICITY 	OR RANGES 	OTHER 

TOTALS: 	7,320 	1,654 	3,781 	230 	 431 	 1,142 	 68 	 13 

. 	

. 

Oil or 
other liquid 
fuel 	 3,189 	1,000 	1,770 	119 	 268 	 --- 	 29 	 --- 

Piped Gas 	2,721 	 644 	1,901 	86 	 78 	 --- 	 --_ 	--- 

Bottled Gas 	55 	 36 	5 	 10 	 --- 	 --- 

Electricity 	1,188 	--- 	 44 	--- 	 --- 	 1,142 	 --- 	--- 

Coal or 
Coke 	 32 	 5 	--- 	 18 	 --- 	 --- 	--- 

Wood 	 133 	--- 	 25 	19 	 55 	 --- 	 26 	 --- 

Other 	 --- 	 --- 	 --- 	 -__ 	 ___  

Source: Statistics Canada, Household Facilities  and Equipment,  December, 1978, p. 20. 



Table IV-10 

Housing Units Completed in 1978 Classified by Type  

of Space Heating Equipment  

TYPE OF SPACE HEATING  EQUIPMENT 

HOUSING 	COMPLETIONS 	BASEBOARD 	HOT WATER 	FORCED..AIR 	BOILER 
CATEGORY 	IN 1978 	 ELECTRIC 	FURNACE 	FURNACE 	SYSTEM 

SINGLE 
DETACHED 	 106,195 	5,310 	29,260 	71,625 	- 

	

(5%) 	 (28%) 	 (67%) 

SEMI-DETACHED/ 
DUPLEX 	 19,155 	 960 	5,360 	12,835 	- 

	

(5%) 	' 	(28%) 	. (67%) 

( 	ROW 	 26,644 	' 	1,332 	- 6,930 	.17,050 	1,33 2,  

	

(5%) 	 (26%) 	 (64%) 	(5%) 

APARTMENT 	 94,539 	61,450 	1,130 	2,700 	29,259 

	

(65%) 	(1%) 	 (3%) 	(31% )'  

TOTAL 	 246,533 	.69,052 	42,680 	104,210 	29,391 

	

(28%) 	 (17%) 	(42%) 	(12%) 



Table IV-11 

CGRI Filrnàce Features  

1. Electric Ignition - Eliminates off-time pilot consumption. 
- Reduces corrosion problems , and so extends 

economic life. 

2. Burner - Uses a conventional atmospheric oil power burner for 
low cost operation. 

- Can be adapted to incorporate a sealed combustion system. 

3. Heat Transfer - A drum type heat exchanger maximizes heat trans-
fer with minimum corrosion. 

- A secondary heat exchanger condenses the water 
in the combustion products and recovers the low 
temperature heat. 

4. Extraction System - Eliminates off-time heat losses and the need 
for a chimney. 

- Improves the performance of the heat exchanger. 

Source: CGRI 



Table IV-12 

'Energy Saving Options for Oil-Fired Furnaces 

Approximate 
Energy Savings  

14-20% Improved burner performance 
(including high speed flame retention 
burners and smaller burner heads) 

Thermostat cut-back (moderate/severe) 

Reduced firing rate 

Positive chimney damper to reduce "off" 
cycle losses from furnace and ventilation 
losses in venting system 

7-15% 

9% 

3- 9% 

Increased thermostat anticipator 	 0- 2% 

SOURCE: A.C.S. Hayden, R.W. Braaten, and T.D. Brown "Tmissions and Energy 
Conservation in Residential Oil Heating," Journal of the Air  
Pollution Control Association, 28:7 (July 1978), 669-672. 



Table IV-13 

Energy Consumption  of Major Kitchen and 
Laundry Appliances Sold in 1978  

111, 	 4 
Annual Energy Consumption 

 

(million Btu) 
Total Unit Builder Segment 	Annual Kwh 

Appliance 	Sales 	Unit Sales2 	Energy Usage
3 	

Total Sales 	Builder Sales 

REFRIGERATORS s 

Frost free 	473,100 	78,740 	 1,2006 	1,937,514.8 	322,468.6 

Manual defrost 	142,900 	48,260 	 850 	 414,535.8 	139,996.5 

RANGES 7 

Electric: 

Self-cleaning 	' 	109,200 	14,400 	 1,250 	 465,847.2 	61,430.4 

Not Self- 
cleaning 	397,800 	105,600 	 1,200 	1,629,134.2 	432,470.0 

Gas: 	 25,000 	5,9008 	 3,0809 	262,785.6 	62,017.4 

(l 	.HWASHERS 	291,000 	30,000 10 	
300 	 297,937.4 	30,715.2 

• 

AUTO WASHERS 11 	(454,550 	(18,920 	 90 	 145,282.9 	7,227.3 

	

( 18,450 	( 4,725 	 90 
(coin) 	 (coin) 

CLOTHES DRYERS 	 • 

Electric 	(376,160 	(19,840 	 900 	1,194,821.3 	70,798.5 

	

( 12,840 	( 3,210 	 900 
(coin) 

Gas 	 ( 	8,770 	( 	660 	 2,800
12 

	

124,225.9 	7,358.0 
( 	4,230 	( 	110 	 2,800 

	

(coin) 	 . 

TOTALS: 	2,314,000 	330,250 	 6,472,085.1 	1,134,481.9 

	

(14.3%) 	 (17.5%) 

Notes: 

1. Source: Canadian Appliance Manufacturers Association, Major Appliances: 
Industry Forecast 1979. 

2. Source: Canadian Appliance Manufacturers Association, Major Appliances: 
Industry Forecast 1979,  unless otherwise noted. 

(cont'd) 



• Notes to Table IV-13 (cont'd)  

3. Unless otherwise noted, the source for these energy consumption estimates 
was the 100 Ways to Save Energy  publication of the Office of Energy Con-
servation, Energy Mines and Resources Canada. 

4. Expressed in million B.T.U.'s. 

5. In terms of total unit sales, C.A.M.A. estimates that 23.2 percent of 're-
frigerators sold in 1978 were manual defrost. However, one industry re-
presentative estimates that 38 percent of refrigerators sold in 1978 to 
the builder segment were manual defrost. 

6. Energy consumption estimates are for twelve cubic feet frost free and 
manual defrost refrigerators. 

7. C.A.M.A states that 21.5 percent of the 508,000 electric ranges sold in 
1978 were self-cleaning. One industry representative estimates that 12 
percent of electric ranges sold into the builder segment were self-cleaning.. 

8. The ratio of builder segment sales to total sales is assumed to be the 
saine for gas and electric ranges. 

9. Based upon consumption of 10.2 MCF of natural gas per range. Source: 
Union Gas Ltd., Energy Costs and Efficiencies, p.2. 

10. Industry source estimate. No estimate is provided in the C.A.M.A. forecast. 

11. The C.A.M.A. forecast estimates that.4 percent of total industry sales of 
473,000 units were to the builder segment, and that 3.9 percent of unit 
sales were coin-operated units. It is assumed that 25 percent of, the coin 
operated units were installed in the laundry rooms of apartment buildings 
and other residential housing either by the builder or by a laundry room 
operator contracted by the builder or landlord. This same assumption is 
applied to sales of electric and gas clothes dryers. In this case, C.A.M.A. 
estimates the builder segment at 5.1 percent and the coin-operated segment 
at 3.3 percent of unit sales. 

12. Based upon annual consumption of 9.3 MCF of natural gas per clothes dryer. 
Source: Union Gas Ltd., Energy Costs and Efficiencies,  p. 2. 

0  



1 % (4) 

Table IV-14 

Energy Saving Design Options For Refrigerators  

Approximate Energy Savings  

Improved compressor.motor. 
:efficiency (1,2,3) 

F.E.A. 	Hoskins 

9% 	13%  

Dewees 

12% 

Eliminate condensor fan 
motor (1) 	 1% 

Improved insulation (1,2,3) 	12% 	22% 	22-33% 

Improved door seals and 
cabinet throat design (1,3) 	4% 	 2% 

On-off control switch for the 
antisweat heater when used as 
a condensation control device 
(1,2,3) 6% 19% 12% 

Increase the evaporator surface 
to reduce temperature drop and 
increase condenser surface to 
reduce the mean temperature 	• 
rise (2,3) 	 10% 	 8% 

Relocate the evaporator fan 
outside the cold space (2) 	 2% 

Better refrigerant (3) 	 4% 

Eliminate the butter compartment 

Sources: (1) Federal Energy Administration, "Energy Conservation Program 
for Appliances", Federal Register, 42:136 (July 15, 1977), 
Part III, 36650. 

(2) Robert A. Hoskins, Eric Hirst, and W.S. Johnson, "Residential 
Refrigerators",'Energy, 3 (1978), p. 43-49. 

(3) D.N.Dewees, "Energy Conservation in Home Refrigerators," January, 
1977 

(4) Manufacturer interviews 



Table IV-15 

Energy SaVing Design Options For  .Ranges  

Approximate 
Energy Savings  

• ELECTRIC 

Increase insulation in oven walls (1) 	 3% 

- Improve oven door seals (1) 	 1% 

Lower wattage, recess elements (2) 	 N/A 

Shallower drip pans (2) 	 N/A 

Eliminate preheat oven (2) 	 N/A 

B. GAS 

Elimination ofoantinuousbunning pilot (1) 	47% 

Reduction of flue gas losses from oven (1) 	4% 

Sources: 

(1) Federal Energy Administration, "Energy Conservation Program for 
Appliances", Federal Register,  42:136 (July 15, 1977), Part III, 
36654, 

(2) Manufacturer interviews. 



Table IV-16 

Energy Saving Design Options for Dishwashers  

Approximate 
Energy Savings  

A switch to deactivate optional hot 
drying after last Tinse and before 
drying heater is activated. (1) 

Elimination of one rinse cycle 
from normal wash cycle (1) 	 5.6% 

Changing the water chamber geometry 
to lower water usage (1) 	 7.1% 

Improvement in accuracy of water fill 
controls to prevent overfilling (1) 	 3.9% 

Reduce hot water from 150o to 135°  
and change detergent (2) 	 N/A 

Discontinue booster element (2) 	 N/A 

Sources: 

1. Federal Energy Administration, "Energy Conservation Program for 
Appliances", Federal Register, 42:136 (July 15, 1977), Part III, 36650. 

2. Manufacturer interviews 

3% 



• Table 1V-17 

Energy Saving Design Options For Clothes Washers  

Approximate 
Energy Savings  

Elimination of warm rinse by closing 
off hot water part and only supplying 
cold water during a rinse cycle (1) 23.6% 

Reduction of water temperature at the 
warm temperature setting of the wash 
cycle (1) 	 8% 

Lengthen the presoak cycle (2) 	 N/A 

Suds-saver.feature (2) . 	 N/A 

Suurces: 	1. Federal Energy Administration, "Energy Conservation 
Program for Appliances", Federal Register, 42:136 
(July 15, 1977), Part III, 36655 

2. Manufacturer interviews 



Table IV-18 

Energy Saving Design Options For Clothes Dryers  

Approximate 
Energy Savings  

A. ELECTRIC 

Insulation of inside surfaces (1) . 	 5% 

Improvement of electric heating 
element efficiency through design 
changes which improve the heat 
transfer characteristics between 
the heating surface and dryer drum (1) 	2% 

Reduction in element rating (2) 	 N/A 

Larger drums (2) 	 N/A 

Increase drum speed (2) 	 N/A 

Reclaim heat and recirculate (2) 	 N/A 

B. GAS • 

Eliminate gas pilot and use 
automatic ignition (1) 	 15% 

Sources: 

1. Federal Energy Administration, "Energy Conservation Program 
for Appliances", Federal Register,  42:136, (July 15, 1978), 
Part III, 36650. 

2. Manufacturer interviews. 



Table IV-19 

Energy Consumption Estimates for 1978  

(million Btu) 

Installations in the 	Installed Equipment 	Imposed Choice 
Total Housing Stock 	sold in 1978 	Installations in 1978 

Space Heating 	 857,584,440.870 1 	48,138,368.950 2 	
28,882,904.220 3 

Water Heating 	 220,521,705.100 4 	
23,291,882.080

5 	
7,427,032.449

6 

Major Kitchen and 

	

6,472,085.100 	1,134,481
. 9009 

( 	
Laundry Appliances 	98,009,646.670 7 	 8 

TOTAL 	 1,176,115,792.640 	77,902,336.130 	37,444,418.560 

(96.0%)
10  

(6.4%)
11  

( 3.1%) 
12 

Notes to Table IV-19 

1. An assumption has been made that 70 percent of annual Canadian secondary 
residential sector energy.consumption is accounted for by space heating. 
This figure represents 70 percent of a total 1,225,120,617 million Btu 
estimated for 1978 residential sector consumption. Alternatively, the 
figure reflects an estimated annual household energy consumption for 
space heating of 117,156,341 Btu for 7,320,000 Canadian households. 

2. Industry estimates suggest that 60 percent of the space heating equipment 
sold in 1978 was installed in new housing, the remaining 40 percent sold to 
replace equipment in existing housing. Since 246,533 dwelling units com-
pleted in 1978 had space heating installed, it is estimated that an addi-
tional 164,191 dwelling units were installed with replacement equipment. 
Assuming annual household energy consumption for space heating of 117,156, 
341 Btu, the equipment sold in 1978 and installed in a total of 410,724 
dwelling units would account for 48,138,368.950 million  Btu on an annual 
basis. 



• Notes to Table IV-19 (cont'd) 

3. Based on an estimated annual household energy consumption for space heating 
of 117,156,341 Btu for 246,533 dwelling units completed in 1978. 

4. Based on an estimated annual household energy consumption for water heating 
of 30,125,916 Btu for 7,320,000 Canadian households. 

5. In 1978, 169,000 tank type water heaters sold for installation in new housing 
served a total of 246,533 dwelling units. Applying this same ratio, the total 
of 530,000 tank type water heaters sold in 1978 are assumed to have served a 
total of 773,151 dwelling units, each consuming 30,125,916 Btu annually for 
water heating purposes. 

6. Based on an estimated annual household energy consumption for water heating 
of 30,125,916 Btu for 246,533 dwelling units completed in 1978. 

7. An assumption has been made that 8 percent of annual Canadian secondary resi-. 
dential sector energy consumption is accounted for by major kitchen and laun-
dry appliances. This figure represents 8 percent of a total 1,225,120,617 
million Btu estimate for 1978 residential sector consumption. 

8. From Table IV-13. 

9. From Table IV-13. 

10. The percentage 
1978 accounted 

11. The percentage 
1978 accounted 
annual basis). 

of total secondary residential sector energy consumption in 
for by the three equipment categories under study. 

of total secondary residential sector energy consumption in 
for by.1978 sales of the three equipment categories (on an 

12. The percentage of total secondary residential sector energy consumption in 
1978 accounted for by 1978 imposed choice purchases of the three equipment 
categories (on an annual basis). 



• Table V-1 

Percentages of Intermediaries Making Final Purchase Decisions For Major  

Kitchen and Laundry Appliances Installed in New Housing 	• 

Single Family 	Multiple Family 
Dwellings 	 Dwellings 

Vendor/Landlord 	 56 	 61 

Developer 	 5 	 37 

Architect 	 0 	 2 

General Contractor 	 22 	 7 

Contractor 	 9 	 0 

Not Stated 	 14 	 7 

Note: The sum of the percentages in each column exceeds 100 
due to multiple responses. 

Source:  Maclean-Hunter Research Bureau, Survey of Buying Influences  
in Canada's Building Construction Industry  - 1975 



36.8 

83.1 

86.5 

82.5 

35.2 

6.9 

3.4 

2.5 	3.4 

	

12.6 	6.5 

	

4.2 	3.6 

	

2.5 	3.6 

4.8 	6.7 

8.8 

2.1 

4.0 

Table V1-1 

Number of Housing Units Constructed by Respondents' Firms  
During 1978  

(Question 6: N = 475) 

Percentages of Respondents 

	

0 to 5 6 to 20 	21 to 50 51 to 100 Over 100 
Units 	Units 	Units 	Units 	Units 

Single Detached 

Duplex (Units) 

Row Housing (Units) 

Apartment (Units) 

Note: To be read (for example): 36.8% of reSpondents reported that 
their firms built 0 - 5 single detached units during 1978. 



Table V1-2  

Crosstabulation of "Building Firm Also Acts as Landlord" 

with Builder Size  

(N = 366) 

Builder Size 

Building Firm Also 	 SMALL 	H 	 LARGE 
Acts As Landlord 

	

YES 	 65 	 103 

	

NO 	 195 	• 	 103 

X
2 
= 30.08386, d.f. = 1, significance = 0.001 

Note: A small builder is defined as a respondent who,  •in answer to Question 6, 
checked no more than one housing category in the 6-20 units range, and 
checked the 0-5 units range for the three remaining housing categories. 
Respondents meeting this definition constitute  55.5 percent of the sample, 
the remaining 45.5 percent being defined as large builders. The bases 
for this classification of respondents' firms into large and small cate-
gories hold constant for all subsequent uses of the Builder Size variable. 



Table VI-3 

Profile of Respondents  

A. ROLE WITHIN FIRM 	(Question 4: N = 470) 

91.2 

1.1 

3.6 

3.4 

0.8 

B. LOCATION OF HEAD OFFICE 	(Question 5:  N=  475) 

British Columbia 	 11.6 

Maritimes 	 2.9 

Ontario 	 44.0 

Prairies 	 21.7 

Quebec 	 19.8 

General Management 

Engineering 

Marketing/Sales 

Purchasing 

Other 

0 



57:1 

36.9 

	

2.2 	464 

	

0.9 	468 

	

0.2 	470 

	

0.6 	471 

	

0.0 	471 

	

0.2 	472 

	

0.2 	472 

0.2 

0.6 

7.7 

3.4 

1.3 

1.3 

0.4 

Table VI-4 

Personal and Household Behavior Related to Energy  
Consumption: Frequency Distribution of Responses  

(Question 1) 

Percentages of Respondents 

PERSONAL AND HOUSEHOLD BEHAVIOR  
NOT 	 DON'T 

YES 	NO 	APPLICABLE 	KNOW 	N 

a. It's probably not that difficult to 
reduce the amount of energy I use. 	74.8 	22.8 

b. I have read a Government publication 
on Energy Conservation. 	 75.0 	23.5 

c. In the last year, we have spent more 
than $100 on insulation for our home. 39.6 	52.6 

•  d. •The present car I own is smaller than 
the last car I owned. 	 38.9 

	

63.7 	34.0 

	

12.8 	66.8 

	

65.5 	9.8 

2.1 	 0.2 	471 

19.8 	 0.6 	475 

24.7 	 0.0 	475 

e. In the last twelve months, I have had 
my car tuned up at least twice. 	61.8 

f. I keep a record of the amount I spend 	• 
on gasoline for my car. 	 62.7 	35.8 

g. In the last year, I have kept the ther-
mostat lower than the year before. 	60.4 	39.0 

h. Every year we add up our heating 
bills to find out how much it cost 
to heat our home. 

i. In the last year, the furnace in our 
home has been modified to increase 
its efficiency. 

j. In the last year, the filters in our 
furnace have been changed or cleanèd 
at least twice. 



Table VI-5  

Percentages of Subjects Responding Affirmatively to Attitude Statements  

by Location of Respondents' Firms 

a. It's probably not that dif-
ficult to reduce the amount 
of energy I use. 

b. I have read a Government 
publication on Energy 
Conservation. 

c. In the last year, we have 
spent more than $100 on 
insulation for our home 

d. The present car I own is 
smaller than the last car 
I owned. 

e. In the last twelve months, 
I have had my car tuned up 
at least twice. 

f. I keep a record of the amount 
I spend on gasoline for my 
car.1 

g. In the last year, I have 
kept the thermostat lower 
than the year before. 2  

Atlantic 	British 	 Prairie 
Provinces Columbia Ontario Provinces  Quebec  

61.5 	80.8 	76.5 	82.8 	69.7 	453 

	

84.6 	79.2 	81.2 	71.0 	67.7 	461 

	

53.8 	31.5 	43.0 	36.9 	38.0 	469 

	

61.5 	45.5 	42.3 	38.4 	32.6 	452 

	

38.5 	61.8 	63.7 	57.4 	69.6 	465 

' 

	

53.8 	67.9 	71.4 	60.4 	48.9 	465 

	

61.8 	69.7 	44.6 	54.3 	469 84.6 

h. Every year we add up our 
heating bills to find out how 3  
much it cost to heat our home. 69.2 	61.8 	80.6 	35.0 	65.9 	460 

i. In the last year, the furnace 
in our home has been modified 
to increase its efficiency. 15.4 11.1 	13.2 	14.6 	10.9 	467 

j. In the last year, the filters 
in our furnace have been 
changea or cleaned at least 
twice. 53.8 	63.6 	72.0 	82.5 	34.8 	470 

Note: To be read (for example): 61.5 percent of respondents ivhose firms were head-
quartered in the Atlantic Provinces agreed with statement (a). 

(cont'd) 



Table VI-5 

Percentages of Sub'jects Responding Affirmatively to Attitude Statements  

by Location of Respondents' Firms  

(cont'd) 

1A crosstabulation of positive and negative responses  o  this 
statement by location of respondents' firms yielded X = 15.34922, 
d.f. = 4, significance = 0.005. 

2A crosstabulation of positive and negative responses o this 
statement by location of respondents' firms yielded X = 22.83245, 
d.f. = 4, significance = 0.001. 

3A crosstabulation of positive and negative responses to this 
statement by location of respondents' firms yielded X 2  = 61.60373, 
d.f. = 4, significance = 0.001. 

4A crosstabulation of positive and  negative responses to this 
statement by location Of respondents' firms yielded X 2  = 73.02596, 
d.f...= 8, significance = 0.001. 



Table VI-6  

Crosstabulation of Consumers/Conservers by Reading of  

Government Publication on Energy Conservation  

I have read a Government publication on Energy . 

Conservation. 

YES 	 NO 

CONSUMERS . 	 216 	 87 

CONSERVERS 	 135 	 ' 	23 

X2 = 10.68857, d.f. = 1, significance = 0.001 

Note: À "consumer" is defined as a subject who responded affirmatively to five 
or fewer'of the eight statements, (c) through (j) on Table VI-4. A "conserver" 
responded affirmatively to six or more of these statements. 

. ...... 	 • 

- 	 -• 	 .• . 	 . 	 • 	 . 



66.9 

52.1 

26.3 

30.3 

50.3 

31.7 

45.7 

21.6 

34.5  

52.0 

44.1 

24.0 

43.8 

36.8 

45.1 	 • 	36.8 

Table V1-7  

DCAA/CREB Consumer Survey  

Personal and Household Behavior Related to Energy Consumption: 

Frequency Distribution of Responses  

= 4,732) 

Percentages of Respondents  

YES 	 NO 

It's probably not that difficult to reduce 
the amount of energy I use. 

I have read a Government publication on 
Energy Conservation. 

In the last year, we have spent More than 
$100 on insulation for our home. • 

The present car I own is smaller than-the 
last car I owned. 

In the last twelve months, I have had my 
car tuned up at least twice. 

I keep a record of the amount I,spend on, 
gasoline for my car. 

In the last year, I have kept the thermos-
tat lower than the year before. 

Every year we add up our heating bills 
to find out how much it cost to heat 
our home. 

o 

In the last year, the furnace in our home 
has been modified to increase its efficiency. 58.1 	 22.9 

In the last year, the filters in our furnace 
have been changed or cleaned at least twice. 	54.3 	 8.7 

Note (1): Thus survey was conducted in 1978 with 2,366 males and 2,366 females 
by G.H.G. McDougall, J.R. Brent Ritchie, and John D. Claxton. The aggre- 

. gate results reported above omit respondents falling into the Not Appli-
cable, Don't know, and No Answer categories. 

Note (2): The first statement was presented on a six point agree-disagree scale. 
All "agree" responses have been summed and classified as "yes", all 
disagree responses have been similarly summed and classified as "no" 
for purposes of presentation of the results. 



20-30% 	15.9 8.4 	75.7 	358 

(e)  

(f)  

5 -15% 	64.9 22.5 	2.6 	342 

Table VI-8 

Knowledge of Potential Energy Savings:  
Frequency Distribution of Responses  

(Question 17) 

Percentage of Respondents 

"Correct" 
Response 
Range 	Correct 	Over 	Under  

(a) For each Fahrenheit 'degree 
below 680  you set your 
thermostat at, your fuel 
saving is about what percent? 	0 - 5% 	66.7 	32.3 	N/A 	366 

(b) If cold rather than warm 
water is used during the 
rinse cycle of a clothes 
washer, your electricity 
saving is about what per-
cent? 

(c)A frost-free refrigerator, 
rather than a manual defrost 
refrigerator, increases 
electricity usage by about 
what percent? 	 45-50% 	3.6 	N/A 	96.4 334 

(d)Getting your furnace checked 
• and cleaned twice a year can 

save you up to what percent 
of fuel? 15-25% 42.8 8.1 49.1 402 

Adding storm windows and doors, 
weatherstripping and caulking 
can result in a fuel saving of 
up to what percent? 	 25-35% 	22.1 	11.3 	66.6 	430 

A major furnace modification 
(retrofiting) can result in a 
fuel saving of up to what  percent? 25-35% 	15.1 	8.1 	76.8 	285 

(g) Increasing the thickness of the 
insulation on a gas or electric 
water heater from 2" to 4" can 
save you up to what percent of 
fuel? 

Ill,  

Note: 	The "correct" response ranges for items (a) through (g) are derived from Carman 
Cullen, The Potential for Energy Conservation in the Residential Sector, CREB/ 
DCCA, DeCaber, 1978. 



(b) A frost-free refrigerator, 
rather than a manual defrost 
refrigerator, increases 
electricity usage by about 
what percent? 45-50%: 

Table V1-9 

DCAA/CREB Consumer Survey.  

Knowledge of Potential Energy Savings: Frequency Distribution  
of Responses  

(N = 4,732) 

Percentages of Respondents  "Correct" 
Response 
Range 	Correct 	Over 	Under 

(a) For each Fahrenheit degree 
below 680  you set your 
thermostat at, your fuel 
saving is about what percent? 0-5% 55.8 	44.2 	n/a 	1,902 

(l— t. c) Getting your furnace checked 
and cleaned twice a year can 
save you up to what percent 
of fuel? 

0.5 	n/a 	95.5 	2,242 

15-25% 	42.0 	16.3 	41.7 	2,321 

(d)Adding storm windows and doors, 
weatherstripping and caulking 
can result in a fuel saving  of 
up to what percent? 	 25-35% 	32.3 	19.9 	47.8 	3,127 

A major furnace modification 
(retrofiting) can result in a 
fuel saving of up to what 
percent? 	 25-35% 	27.1 	11.8 	60.1 	1,277 

(e) 



Table VI-10  

Crosstabulation of Builder Size with Energy Savings Knowledge  

(N = 433) 

Energy Savings Knowledge 

Builder Size 

Good 	 Poor 

Small 	s 	 56 	 188 

Large 	 61 	 128 

2 = 4.23476, d.f. = 1, significance = 0.05 

• 	 . 	 ••• 	 . 	 .•. 	 `••• 



15-25% 40.293% 	22.9 	73.3 	3.8 

65-75% 45.255% 5.8 	4.9 89.3 

Table VI-11 

Knowledge of Residential Sector Consumption: Frequency Distribution  
of Responses  

(Questions 15 and 16: N = 432) 

Percentages of Respondents 

"Correct" 
Response Mean 
Range 	Response  Correct Over Under  

Residential sector energy 
consumption as a percentage 
of total energy consumption 
in dollar terms. 

Furnaces and heating equip-
ment as a percentage of total 
residential sector energy 
consumption. 

Water heaters as a percentage 
of total residential sector 
energy consumption. 15-20% 	16.199% 	40.9 	17.5 41.6 

Kitchen and laundry appliances 
as a percentage of total 
residential sector energy con- 
sumption. 	 5 -10% 	16.517% 	36.5 	60.9 	2.6 

Other appliances as a percentage 
of total residential sector 	 - 
energy consumption. 	 O _ 5% 	7.099% 	22.9 	77.1 N/A 

Lighting as a percentage of 
total residential sector energy 	• 
consumption. 	 o _ 5% 	11.440% 	29.3 	70.7 	N/A 

All other as a percentage of 
total residential sector 
energy consumption. 	 0 - 5% 	3.490% 	83.1 	16.9 N/A 

Note: 	each of the six cases, the "correct" response range is based upon 
information contained in Energy, Mines and Resources Canada, Energy  
Conservation in Canada: Programs and Perspectives, Report, EP77-7, 1977. 



78.8 	68.1 

21.2 	31.9 

70.1 	83.0 

29.9 	17.0 

55.8 	66.5 

44.2 	33.5 

72.7 	82.4 

27.3 	17.6 

Table VI-12  

Percentages of Respondents Displaying Good and Poor 

Energy Knowledge on Two Measures by Location of Respondents' Firms  

Atlantic 	British 	 Prairie 
Provinces  'Columbia 	Ontario 	Provinces  quebec  

Energy Sayings 
Knowledge 

Poor (N = 322) 	 76.9 

Good (N = 119) 	 23.1 

Residential Energy 
Use Knowledge 

Poor (N = 310) 	 69.2 

Good (N = 133) 	 30.8 

= 8.20556, d.f. . 4, significance = 0.08 

2X2 = 13.14839, d.f. = 4, significance = 0.01 



Table VI-13  

Crosstabulation of Builder Size with Residential Energy  

Use Knowledge  

Residential Energy Use Knowledge 

Builder Size 

Good 	 ' Poor 

Small 	 63 	 182 

Large 	. 	 69 	 121 

X
2 
= 5.19968, d.f. = 1, significance = 0.05 



	

Table VI-14 	 • • 

Crosstabulation of Knowledge of Potential Ene .rgy Savings  

with Personal Rating of Energy Usage Knowledge  

› 	(N = 391) 

"I would rate myself higher in 
knowledge than most people about 
how much energy I use." Knowledge of 

Potential Energy 
Savings 	 YES 	 . 	NO 

GOOD 	 76 	 31 

POOR 	 161 	 123 

Note: The "Knowledge of Potential Energy Savings" variable is derived 
from responses to the seven  items, (a) through (g), listed on 
Table VI-8. A subject who provided two or fewer estimates in the 
correct response range was assigned to the "poor" knowedge cate-
gory. A subject who provided three or more estimates in the 
correct response range was assigned to the "good" knowledge 
category. 



Table VI-15 

Mean Percentages of Water Heaters Selected  
by Different Groups  

(Questions 12 and 13) 

A. New Single Family Dwellings (N = 412) 

Mean Percentaee  

My Firm 	 34.004 

Architects 	 1.502 

,Heating Contractors 	 8.735 

Plumbing Contractors 	 38.238 

Utilities . 	 13.340 

Other (Specify) 	 4.146 

B. New Apartment Dwellings (N  =106)  

Mean Percentage  

My Firm 	 • 	31.226 

Consulting Engineers 	 23.651 

Heating Contractors 	 8.274 

Plumbing Contractors 	 30.104 

Utilities 	 4.858 

Other (Specify) 	 1.887 



Table V1-16  

Mean Percentages of Water Heaters Selected by  

Different Groups by Location of Respondents' Firms: 

New Single Family Dwellings  

Atlantic 	British 	 Prairie 
Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 12) 	(48) 	(184) 	(93) 	(75) 

My firm i 	 37.5000 	35.5417 	29.1576 	30.1613 	49.3333 

Architects 	 0.0000 	' 	2.1875 	0.8696 	0.4731 	4.1333 

Heating Contractors
2 

	

10.4167 	24.0417 	4.2935 	12.3118 	5.1333 

Plumbing contractors 3 	20.8333 	36.4583 	33.2283 	56.7742 	31.4667 

Utilities4 

	

16.6667 	0.0000 	27.5272 	0.2796 	2.7333 

Other3  

	

14.5873 	1.7708 	4.9239 	0.021 5 	7.2000 

1
F = 3.4590, significant at 0.01 level 

2
F = 6.7653, significant at 0.0001 level 

3F = 5.8651, significant at 0.001 level 

4F = 18.9906, significant at 0.001 level 

5F = 3.5481, significant at 0.01 level 



Table VI-17 

Mean Percentages of Water Heaters Selected by Different  

Groups by Location of Respondents' Firms: New . Apartment Dwellings  

Atlantic 	British 	 Prairie 
Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 3) 	(11) 	(34) 	(33) 	(25) 

My firm 

Consulting engineers 

Heating contractors 

Plumbing contractors 

. 	1 Utilities 

Other 

	

33.3333 	34.0909 	28.5294 	28.7879 	36.6000 

	

33.3333 	20.4545 	28.8235 	21.7273 	19.4000 

	

0.0000 	11.3636 	3.5294 	14.9091 	5.6000 

	

0.0000 	34.0909 	24.4118 	33.6667 	35.0000 

	

0.0000 	0.0000 	14.7059 	0.3030 	0.2000 

	

33.3333 	0.0000 	0.0000 	0.6061 	3.2000 

1
F = 2.8663, significant at 0.05 level 



(a) Purchase Price 

(b) Reliability 

(o) Availability - 

(d) Warranty 

(e) After Sales Service 

(f) Energy Efficiency 

(g) Brand Name 

2.758 

3.083 

4.131 

4.229 

4.410 

4.807 

5.269 

Tablé VI-18 

Mean Importance Rankings of Factors  
Influencing Purchases of Water Heaters  

(Question 10: N = 327) 

Mean Ranking
2 

1T tests for significant differences between means 
indicated that the following pairs of mean rankings 
were not significantly different at the 0.05 level: 
(c) and (d); (d) and (e). 

2The lower the mean ranking, the more important the factor. 



Table 

Mean Importance Rankings  of Factors  Influencing Purchases of  

Water Heaters by Location of Respondents' Firms  

Atlantic 	British 	 Prairie 
Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 5) 	(47) 	 (126) 	(88) 	(61) 

Brand Name 1 
5.8000 	5.5532 	5.4127 	4.6818 	5.5574 

Availability 	 3.8000 	4.0000 	4,2302- 	3.8182 	4.5082 

After  sales service 	4.6000 . 	4.5957 	4.2460 	4.5568 	4.3770 

Energy efficiency2 	4.8000 - 	5.0213 	4.4762 	5.2227 	-4.2951 

Purchase price
3 

1.0000 	2.4468 	2.6190 	2.8364 	3,2459 .  

Reliability4 4.4000 	2.8511 	3.1587 	2.6364 	3.6393 

Warranty5. 	 3.6000 	4.7447 	'4.3810 « 	4.0682 	3.-8033 

= 2.6457, significant at 0.05 level 

2
F = 5.2279, significant at 0.001 level 

3
F = 2.4548, significant  atf.0.05 level 

4
F = 3.9069, significant at 0.005 level 

5
F = 2.6672, significant at 0.05 level 



C .  

Table VI-20 

Mean Importance Rankings of Factors Influencing Purchases of 

Water Heaters by Builder Size  

SMALL BUILDER 	LARGE BUILDER 

N = 178 	 N=  147 

Brand Naine 	 5.3315 	 5.1837 

Availability 	 4.2865 	 3.9184 

After Sales Service 	 4.2865 	 4.5782 

Energy Efficiency 	 4.6742 	 4.9592 

Purchase Price 	 3.0899 	 2.3469* 

• Reliability 	 2.9775 	 • 	3.2381 

Warranty 	 4.2472 	 4.2245 

*Significant at 0.001 level (T test) 

o 



Table VI-21 

(Dis)similarity Perceptions of Seven Equipment  
Types in Term§ of Energy Efficiency: 
Frequency Distribution of Responses  

(Question 14) 

Percentages of Respondents 

Very. 	Moderately Moderately Very 
Dissimilar Dissimilar Similar 	Similar N 

Furnaces and Heating Equipment 9.3 	14.8 	39.3 	36.6 453 

Water Heaters 	 5.5 	9.4 	37.9 	47.1 	456 

Stoves 	 6.7 	11.8 	46.1 	35.5 	434 

Refrigerators 	. 	 6.7 	14.6 	44.1 	34.6 	430 

Washing Machines » 	 6.1 	17.3 	44.5 	32.1 	427 

Clothes Dryers 	 7.3 	18.8 	42.5 	31.5 	426 

Window Air Conditioners 	11.3 	25.5 	36.1 	27.0 	415 



Table VI-22  

Respondents Perceptions of (Dis)similarity of Water Heaters by  

Rank Order of Energy Efficiency as a Purchase Criterion for  

Water Heaters 1 

(N = 321) 

LEVEL OF (DIS)- 	. 	 RANK ORDER OF ENERGY 
SIMILARITY OF 	 EFFICIENCY - WATER HEATERS 
WATER HEATERS 

1 - 4 	 5 - 7 

VERY DISSIMILAR 	 55.6 	 44.4 

MODERATELY DISSIMILAR 	56.0 	 44.0 

MODERATELY SIMILAR 	 45.0 	 55.0 

VERY SIMILAR 	 30.9 	 69.1 

Note:  To be read (for example): 55.6 percent of subjects who rated 
water heaters as "very dissimilar" in terms of energy effic-
iency rated energy efficiency- betWeen "1" and "4" in importance 
as a factor influencing selections Of furnaces and heating 
equipment. 

' X2  = 10.98614, d.f. = 3, significance = 0.05 



Table VI-23  

Mean Percentages of Furnaces and Heating Equipment  
Selected by Different Groups  

(Questions 12 and 13) 

A. New Single Family Dwellings (N = 417) 

Mean Percentage  

My Firm 	 35.307 

Architects 	 1.494 

Electricial Contractors 	 9.484 

Heating Contractors 	 45.712 

Mechanical Contractors 	 3.638 

Other (Specify) 	 4.367 

B. New Apartment Dwellings  (N=  106) 

Mean Percentage  

My Firm 	 29.811 

Architects 	 8.538 

Electrical Contractors 	 15.208 

Heating Contractors 	 17.009 

Mechanical Contractors . 	 7.708 

Consulting Engineèrs 	 19.981 

Other (Specify) 	 1.745 



Table VI-24  

Mean Percentages of Furnaces and Heating Equipment Selected by  

Different Groups by Location of Respondents' Firms: 

New Single Family Dwellings  

Atlantic 	British 	 Prairie 
Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 13) 	(49) 	(186) 	•(94) 	(75) 

My firm 	 25.1538 

Architects 	 0.9231 

Electrical contractors 1  23.6154 

Heating contractors 2 
27.8462 

Mechanical contractors 	8.6154 

Other3 13.8462 

35.5306 

2.1429 

7.3469 

51.1224 

1.1020 

2.7551 

32.5000 

1.3548 

4.6667 

53.5860 

4.4892 

3.4194 

	

35.2128 	44.0000 

	

0.4149 	2.8667 

	

1.9149 	29.8667 

	

57.9787 	10.3733 

	

4.4255 	1.3333 

	

0.0532 	11.5333 

1
F = 19.9378, significant at 0.001 level 

2
F = 19.6703, significant at 0.001 level 

3
F = 7.0830, significant at 0.001 level 



Table VI-25 

Mean Percentages of Furnaces and Heating Equipment Selected by  

Different Groups by Location of Respondents' Firms: New  

Apartment Dwellings  

Atlantic 	British 	 Prairie 
Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 3) 	(11) 	(34) 	(33) 	(25) 

My firm 	 33.3333 	26.2626 	35.1471 	26.2121 	28.4000 

Architects 	 0.0000 	9.0909 	13.2353 	8.3333 	3.2000 

Electrical contractors 1 	
0.000 	20.4545 	8.3824 	4.7576 	37.8000 

Heating Contractors 2 	0.000 	16.8182 	12.0588 	32.6667 	5.2000 

Mechanical Contractors 	0.0000 	9.0909 	11.3235 	9.7576 	0.4000 

Consulting engineers 	33.3333 	18.1818 	19.8529 	16.7576 	23.6000 

Other
3 

	

33.3333 	0.0000 	0.0000 	1.5152 	1.4000 

1F = 6.1363, significant at 0.001 level 

2
F . 3.4176, significant at 0.05 level 

3F = 8.1053, significant at 0.001 level 



Table V1-26 	 • 

Menu Importance Rankings of Factors Influenciug Purchases of  
Furnaces and Heating Equipmentl 

(Question 9: N = 371) 

Mean Rankinê 

(a) 

( 3) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

Purchase Price 

Reliability 

After Sales Service. 

Availability 

Warranty 

Energy Efficiency 

Brand Name 

Adaptability to Air 
Conditioning 

2.960 

3.032 

4.596 

4.596 

4.763 

4.906 

5.480 

6.625 

1 
 tests for  significant differences between means indicated 
that the following pairs of mean rankings were not signifi-
cantly different at the 0.05 level: (a) and (b); all rela-
tionships involving (c), (d), (e), and (f). 

2The lower the mean ranking, the more important the factor. 



Table V1-27  

Mean Importance Rankings of Factors Influencing Purchases of Furnaces 

. and Heating Equipment by Location  of Respondents' Firms  

Atlantic 	British 	 Prairie 
Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 8) 	(47) 	 (172) 	(88) ' ' 	(56) 
• •,,,. 

L 	' , 

Brand Name
1 

5.6250 	5.6383 	5.5174 	4.7159 	6.4107 ' 

Availability
2 	

. 	 3.7500 	4.2553 	4.8430 	4.1364 	4.9643 

After sales service 	5.2500 	4.8936 	4.4826 	4.5341 	4.6964 

Adaptability 3 to air 
conditioning 	 7.6250 	7.0638 	-: 6.2326 	7.0455 	. 	.6.6607 

(7,Energy efficiency4 

	

3.7500 	4.9787. 	4.7558 	5.8409 	.4.000.0 

- Purchase price 	 2.3750 	2.9787 . 	2.8895 	2,9773 	3.2143 

ReliabilityS 	 3.3750 	3.1277 	3.0174 	2.5795 	3.6607 

Warranty6 4.2500 	5.0426 	5.0407 	4.4205 	4.2857 

1
F = 4.4529, significant.at 0.005 level 

2
F 

 

=2.5322,  significant at 0.05 level 

3
F = . 3.9757, significant at 0.005 level 

= 7.4555, significant at 0.001 level 

s
F = 3.2723, significant at 0.05 level 

• 6
F = 3.3546, significant at 0.05 level 



Table 	VI-28  . 	 . 

Mean Importance Rankings of Factors Influencing Purchases  of 

 Furnaces'and Space Heating Equipment by Builder Size - 

SMALL BUILDER 

N = 200 

LARGE BUILDER • 

N = 168 

Brand Name 	 5.5500. 	 5.3631 

Availability 	 4.8050 	 4.3095* 

After Sales Service 	 4.5200. 	 4.7083 . 

Adaptability to Air- 
conditioning 	 -6.3650 	 6.9286** 

Energy Efficiency 	 4.5850 	 5.3095** 

Purchase Pri_Ce 	 3.3050 	 2.5298*** 

Reliability 	 3.0600 	 3.0357 

Warranty 	 4.9450 	 4.5774* 

*Significant at 0.05 level (T test) 

**Significant at 0.005 level (T test) 

***Significant at 0.001 level (T test) 



5 - 6 

39.4 Very Dissimilar 

1 - 4 

Level of (Dis)similarity 
of Furnaces 

Rank Order of Energy 
Efficiency - Furnaces 

Moderately 
Dissimilar 

Moderately. 
 Similar 	' 

Very Similar 

42.9 

55.6 

72.9 

60.6 

57.1 

44.4 

27.1 

Table VI-29  

Respondent Perceptions of (Dis)similarity of Furnaces and Heating Equipment  

by Rank Order of Energy Efficiency as a Purchase Criterion  

for Furnaces and Heating Equipment
1 

(N = 360) 

Note: 

To be read (for example): 60.6 percent of subjeCts who rated furnaces 
and heating equipment as "very dissimilar" in terMs .of energy efficiency 
ranked energy efficiency between "1" and "4" in importance as a factor 
influencing selections of furnaces and heating.equipment. 

1
X
2 = 22.02688, d.f. = 3, significance = 0.001 



Table VI-30 

Equipment  Preinstallations.in  Single Family Dwellings Built  in 1978  For Sale  

(Question 8) 

(A) 	. 

Percentage of Respondents- 
Who  Preinstalled Equipment 

Mean-Percentage of Housing 
Units Built by Respondents 
Included in ColuMn (A) with 
Equipment Preinstalled  

Stoves 	 20.8 	 68.7 

Refrigerators 	 - 15.5 	 54.9 

Washing Machines 	 8.4 	 • 	59.8 

Clothes Dryers 	 8.0 	. 	 60.7 

Dishwashers 	 -29.0 	 54.9 

Window Air Conditioners 	 1.8 	 42.8 

Heat Pumps 	 ' 	 8.0 	 . 25.9 -  

Automatic Night-off 
Thermostats 	 6.5 	 49.9 

Note: 	To be read (for example): 20.8 percent of the 475 survey respondents 
preinstalled stoves in at least one single family dwelling built in 1978. 
The respondents included in this 20.8 percent preinstalled stoves in an 
average of 68.7 percent of the single family dwellings which they constructed. 



36.6 

31.7 

7.3 

7.3 

41.5 

18.8 

17.2 

17.2 

15.6 

17.2 

51.1 

31.1 

13.3 

12.2 

70.0 

14.9 

12.4 

8.7 

8.7 

28.1 

Table V1-31 

Equipment Preinstallations in Single Family 1Wellings Built  

in 1978 For Sale by Location of  Respondents' Firms  

Percentages of Builders Who Presintalled Equipment  

Atlantic 	British 	 Prairie 
Provinces Columbia 	Ontario 	Provinces 	Quebec  

Stoves
1 
	 22.2 

Refrigerators
2 

22.2 

Washing Machines 	0.0 

Clothes Dryers 	0.0 

Dishwashers 	22.2 

Note: 	(To be read) for example: 22.2 percent of respondents whose 
building firms were located in the Atlantic Provinces preinstalled 
stoves in at least one single family &telling built in 1978. 

1 X
2 = 16.39399, d.f. = 4, significance = 0.005 

2
X
2 = 42.59186, d.f. = 4, significance = 0.001 



- Table V1-32 

Mean'Percentages of Kitchen and Laundry Appliances  
Selected by Different Groups  

(Questions 12 and 13) 

A. New Single Family Dwellings (N = 300 ) 

Mean Percentage  

Homeowners 	 54.220 

My Firm 	 37.370 

Plumbing Contractors 	2.390 

Electrical Contractors 	0.843 

Other (Specify) 	 5.200 

B. New Apartment Dwellings (N = 95 ) 	' 

Mean Percentage  

Landlords 	 25.316 

My Firm 	 65.684 

Plumbing Contractors 	0.947 

Electrical Contractors 	1.42 1 

Other (Specify) 	 6.632 



	

40.6757 	60.8971 

	

52.5676 	30.9044 

	

1.0811 	2.2426 

	

0.2703 	0.4779 

	

5.4054 	5.5147 

35:8961 

59,0649 

2.1039 

9,8831 

2.0779 

77.7381 

6.3095 

2.6190 

2.6190 

10.7143 

Table V1-33  

Mean Percentages of Kitchen and Laundry Appliances Selected  

by Different Groups by Location of Respondents' Firms: 

New Single Family Dwellings  

Atlantic 	British 	 Prairie 
Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 8) 	(37) 	(136) 	(77) 	(42) 

Homeowners 1 56.2500 

My firm2 31.2500 

Plumbing contractors 	12.5000 

Electrical contractors 	0.000 

Other 	 0.000 

1 F = 8.3625, significant at 0.001 level 

2
F = 14.1828, significant at 0.001 level 



Table VI-34  

Mean Percentages of Kitchen and Laundry Appliances Selected by  

Different Groups by Location of Respondents' Firms: 

New Apartment Dwellings  

Atlantic 	British 	 Prairie 
Pmovinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 3) 	(8) 	 (33) 	(33) 	(18) 

Landlords 	 0.000 	25.0000 	18.6364 	24.0909 	44.1667 

My firm 1 
	 66.6667 	50.0000 	78.3333 	71.8182 	38.0556 

( 	Plumbing contractors 2 	0.0000 	0.0000 	0.3030 	0.3030 	3.8889 

Electrical contractors 	0.0000 	0.0000 	0.3030 	2.2727 	2.7778 

Other3 

	

33.3333 	25.0000 	2.4242 	1.5152 	11.1111 

1
F = 3.0512, significant at 0.05 level 

2
F = 2.3840, significant at 0.06 level 

3F = 3.1604, significant at 0.05 level 



Table VI-35 

Mean Importance Rankings of Factors Influeneng 
Purchases of Kitchen and Laundry Appliances' 

(Question 11: N = 182) 

Mean Ranking2  

(a) Purchase Price 

(b) Reliability 

(c) Availability 

(d) Warranty 

Brand Name 

After Sales Service 

Energy Efficiency 

Appearance/Colour 

2.511 

3.308 

4.390 

4.484 

4.918 

5.038 

6.071 

6.082 

(e) 

(f) 

(g) 

(h) 

1T tests for significant  •di 
that the following pairs o 
cantly different at the 0. 
(e), (e) and (f); (g) and 

fferences between Means indicated 
f mean rankings were not signifi-
05 leVel: (c) and (d); (d) and 
(h). 	• 

2The lower the mean ranking, the more important the factor. 



Table VI-36  

Mean Importance Rankings of Factors Influencing Purchases of Kitchen 

and Laundry Appliances by Location of Respondents' Firms  

Atlantic 	British 	 Prairie 
Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(N = 4) 	(26) 	(70) 	(66) 	(16) 

Brand Naine 	 4.5000 	5.8077 	4.5571 	4.9091 	5.1875 

Availability 	 4.7500 	4.4231 	4.8143 	3.8939 	4.4375 

After  sales service 	6.5000 	4.8846 	4.9143 	5.1818 	4.8750 

Appearance/color i 	4.5000 	5.9615 	6.5000 	5.6061 	6.8125 

(: Energy efficiency 2 	7.2500 	5.3846 . 	5.9280 	6.6667 	5.0625 

Purchase price 	 1.2500 	2.3462 	2.4714 	2.6515 	2.6875 

Reliability 	 4.7500 	3.6154 	3.1429 	3.1212 	3.9375 

Warranty 	 4.0000 	4.7692 	4.60000 	4.3485 	- 4.1875 

1
F  =3.1118,  significant at 0.05 level 

2F = 4.1840, significant •at 0.005 level 



Table VI-37  

Mean Importance Rankings of Factors Influencing Purchases of 

Major Kitchen and Laundry Appliances by Builder Size  

SMALL BUILDER 	LARGE BUILDER 

N = 74 	 N = 107 

Brand Naine 	 4.8378 	 4.9533 

Availability 	 4.6892 	 4.1682 

After Sales Service 	 5.0135 	 5.0561 

Appearance/color 	 6.0541 	 6.0841 

Energy Efficiency 	 5.5135 	 6.4953** 

Purchase Price 	 • 	2.9865 	 2.1776* 

Reliability 	 3.4324 	 f 3.2420 

Warranty 	 4.7568 	 4.2991 

.*Significant at 0.05 level Cr test) 

**Significant at 0.001 level (T test) 



17.3 	67.9 0.6 	14.1 	468 

40.3 	43.9 0.2 	15.5 	471 

24.3 	64.2 0.9 	10.6 	461 

Table VI-38 

Attitudes Towards Government and Business Action on the  
Energy Issue: Frequency Distribution of Responses  

(Question 1) 

Percentages of Respondents 

NOT 	DONT  
YES 	NO 	APPLICABLE 	KNOW 

The Government is spending too 
much money on Energy Conser-
vation. 

Most Businesses are not doing 
anything about Energy Conser-
vation. 

The Government can best address 
the "Energy. Issue" by refraining 
from any intervention in the 
marketplace. 

o 



b. Most Businesses are 
not doing anything 
about Energy Con-
servation. 47.3 	37.2 42.7 	42.4 	470 30.8 

Table VI-39  

Percentages of Subjects Responding Affirmatively to Attitude Statements  

by Location of Respondents' Firms  

Atlantic British 	 Prairie 
Provinces Columbia Ontario 	Provinces  Quebec N 

a. The Government is 
spending too much 
on Eyergy Conserva- 
tion . 	 15.4 	17.0 	17.6 	21.8 	12.9 	465 

8.3 

c.. The Government can 
best address the 
"Energy Issue" by 
refraining from any 
intervention in the 
marketplace. 2  30.2 	25.3 31.1 	14.3 	457 

Note:  To be read (for example): 15.4 percent of respondents whose firms were head-
quarted in the Atlantic Provinces agreed with statement (a). 

1A crosstabulation of positive and negative responses to this statement by location of 
firms yielded X2  = 16.01906, d.f. = 8, significance = 0.05. 

2A crosstabulation . of positive ad  negative responses to this statement by location 
of respondents' firms yielded X = 20.34752, d.f. = 8, significance = 0.01. 



Table VI-40 

Mean Percentages of Responsibility for  
Reducing Residential Energy Using Equipment  
Consumption Allocated to Different Groups  

(Question 3: N = 461 ) 

Building Contractors (Including 
Builder-Landlords) 	 9.852 

Mechanical Contractors 	 3.709 

Heating Contractors 	 7.013 

Plumbing Contractors 	 3.479 

Electrical Contractors 	 4.163 

Architects 	 6.603 

Consulting Engineers 	 7.111 

Manufacturers of Equipment 	 26.505 

Distributois and Retailers 	 2.781 

Government Agencies (Federal 
and Provincial) 	 10.991 

Landlords (who are not Builders) 	3.584 

Consumers 	 13.922 

Other 	 0.282 



Table V1-41  

Mean Percentage of Responsibility Allocated to Different Groups  

by Location of Respondents' Firms  

Atlantic 	British 	 Prairie 
Provinces 	Columbia ' Ontario 	Provinces 	Quebec 

(N = 13) 	(54) 	(204) 	(96) 	(94) 

Building contractors 

Mechanical contractors 

Heating contractors 

Plumbing contractors 

Electrical contractors 1 

Architects 

Consulting Engineers
2 

Manufacturers
3 

Distribut2rs and 
retailers 

Government agencies 

Landlords 

Consumers
5 

Other6 

	

6.3077 	10.1111 	10.3578 	8.4792 	10.5000 

	

3.6923 	3.1667 	3.5784 	4.8125 	3.1809 

	

7.3077 	6.7778 	6.5539 	7.2083 	7.9043 

	

4.1538 	3.2407 	3.3284 	3.8854 	3.4362 

	

3.3846 	3.9630 	3.6029 	3.8438 	5.9255 

	

7.1538 	6.3148 	5.6765 	7.0729 	8.2234 

	

5.3077 	7.3148 	5.6961 	7.2083 	10.2128 

	

25.7692 	27.6481 	27.9608 	29.7188 	19.5106 

	

4.3846 	2.8148 	1.8627 	4.0313 	3.2553 

	

13.0769 	9.2963 	11.3480 	9.4375 	12.4894 

	

2.6923 	2.5926 	3.6471 	3.0729 	4.8596 

	

16.6154 	16.6481 	16.2794 	11.0208 	9,8298 

	

0.1538 	0.1111 	0.0980 	0.2083 	0.8723 

1
F = 3.6134, significant at 0.01 level 

2
F = 3.4677, significant at 0.01 level 

3
F = 2.6860, significant at 0.05 level 

4
F = 4.5521, significant at 0.005 level 

5F = 3.1803, significant at 0.05 level 

6
F = 2.9082, significant at 0,05 level 



Table V1-42  

Mean Rankings - of Government Actions to Reduce'Residential  
- Energy Using Equipment Consumptionl  

(Question 2: N = 403) 

(a) .  Raise the energy efficiency performance standards 
for new furnaces, water-heaters, and major kitchen/ 
laundry appliances. - 

(h) Provide tax credits to builders and consumers for 
any additional cost involved in installing energy- 
efficient furnaces, water heaters, and major kitchen/ 
laundry appliances. 

(c) An information campaign to educate consumers how to 
use and maintain furnaces, water heaters, and major 
kitchen/laundry appliances to maximize energy 
efficiency. 

(d) Energy usage disclosures in all manufacturers' 
catalogues, price lists, and promotional material 
for furnaces, water heaters, and major kitchen/ 
laundry appliances. 

Develop with builder trade associations an infor-
mation campaign to encourage the purchase of more 
energy efficient furnaces, water heaters, and 
major kitchen/laundry appliances by builders and 
contractors. 

Mean Ranking2  

3.968 

4.419 

4.675 

4.824 

4.834 

(e) 

o 

(f) Energy usage labelling of furnaces, water heaters, 
and major kitchen/laundry appliances. 	 4.901 

(g) Increase government funding of manufacturers'- 
research and development efforts to accelerate 
introduction of more energy efficient furnaces, 
water heaters and major kitchen/laundry appliances. 	5.494 

(h) A graduated sales tax such that progressively less 	• 
energy efficient models of furnaces, water heaters, 
and major kitchen/laundry appliances carry a pro- 
gressively higher tax. 	 6.184 

(i) Require all home furnaces to have an annual inspec-
tion and maintenance by an authorized service person. 	6.831 

1 
tests for significant differences betw.-en means indicated that the following 

pairs of mean rankings were not significantly different at the 0.05 level: 
(b) and (c); all relationships involving (c), (d), (e) and (f). 

2The lower the mean ranking, the more preferred the government action. 



Table VI-43 

Mean Rankings of Government Actions by Location of Respondents Firms  

Public Policy 	 Atlantic 	British 	 Prairie 
Intervention 	 Provinces 	Columbia 	Ontario 	Provinces 	Quebec 

(li = 12) 	(47) 	(177) 	(97) 	(70) 

Graduated sales tax 	6.3333 	6.1915 	6.0395 	5.8351 	7.0000 

Consumer information 	5.1667 	4.8923 	4.8531 	4.5670 	4.1571 
campaign 

Builder information 	4.7500 	4.3830 	5.2768 	4.2887 	4.7857 
' campaign 1  

Energy usage disclosures 5.0833 	4.5319 	4.6780 	4.8660 	5.2857 

Energy usage labelling 	5.3333 	5.0213 	4.7797 	5.1237 	4.7429 

Tax credits 	 4.6667 	4.4043 	4.3164 	4.3093 	4.8000 

Energy efficiency 	4.1667 	3.4468 	3.9492 . 	4.1546 	4.0714 
standards 

Goverrent funding of 	5.7500 	5.8085 	5.8136 	5.5876 	4.3000 
R & D 

Annual furnace 	. 	5.7500 	7.4468 	6.7910 	7.0412 . 	6.4143 - 
• inspection 	 • 	 - . 	 . 

= 3.5775, significant at 0.01 level 

2F  = 3.9945, significant at 0.005 level 



Table V1-44  

Mean Rankings of Government Actions by Builder Size  

SMALL BUILDERS 	 LARGE BUILDERS 

(N = 217) 	 (N = 180) 

Graduated sales tax 

Consumer information campaign 

Builder information campaign 

Energy usage disclosures 

Energy usage labelling 

Tax credits 

Energy efficiency standards 

Government funding of R & D 

Annual furnace inspection 

6.3502 

4.7281 

4.8756 

4.5806 

4.6037 

4.6406 

3.7788 

5.7604 

6.6498 

5.9889 

4.6611 

4.7889 

5.1333* 

5.2778* 

4.0944* 

4.1889 

5.1722 

7.0556 

*Significant at 0.05 level (T test) 



Table VII-1 

Classification of Policy Options Designed to Promote Energy Conservation With  

Respect to Three Categories of Equipment Within the Residential Sector 

NON-FINANCIAL FINANCIAL 

Provide tax credits to builders and 
consumers for any additional cost 
involved in installing energy effi-
cient furnaces, water heaters, and 
major kitchen and laundry appliances. 

PERSUASIVE 

An information campaign to educate 
consumers how to use and maintain fur-
naces, water heaters, and major kitchen/ 
laundry appliances to maximize energy 
efficiency. 

Increase government funding of manu-
facturers' research and development 
efforts to accelerate introduction 
of more energy efficient furnaces, 
water heaters and major kitchen and 
laundry, appliances. 

Energy usage disclosures in all manu-
facturers' catalogues, price lists, and 
promotionarmaterial for furnaces, • 
water heaters, and major kitchen and 
laundry appliances. 

Develop with builder trade associations 
an information campaign to encourage the 
purchase of more energy efficient fur-
naces, water heaters, and major , kitchen/ 
laundry appliances by builders and con-
tractors. 

- 
Energy usage labelling of furnaces; 
water heaters, and major kitchen and 
laundry appliances. 

.Raise the energy efficiency.  performance 
standards for new furnaces, water heaters 
and major kitchen and laundry applianées. 

MANDATORY 

A graduated sales tax such.that pro-
gressively less energy efficient 
models of furnaces, water heaters, 
and Major kitchen/laundry appliances 
carry a progressively higher tax. Require all home furnaces to have an 

annual inspection and maintenance by 
an authorized service person. 

Note: These policy options are initially presented in Table VI-42. 
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15- 11 
16-11 First, some questio First, some questions about your personal opinions and actions. 

1. 	For the following questions we would like you to simply circle a number 
under "YES" or "NO". If the question is not applicable (if, for ex-
ample, you do not have a car) please circle under the "Not Applicable" 
category. If you don't know the answer (if, for example, you don't 
know what has been done to your furnace) circle the number under the 
"Don't Know" category. 

NOT 	DON'T 
YES NO APPLICABLE KNOW 

The Government Is Spending Too Much 
Money On Energy Conservation. 	 1 .. 2 .... 3 		 4 

Most Businesses Are Not Doing Any- 
thing About Energy Conservation. .... 1 .. 2 .... 3 	 4 

The Government Can Best Address The 
"Energy Issue" By Refraining From 
Any Intervention In The Market- 
place. 	  1 .. 2 ... 	3 	 4 

1 Have Read A Government Publication 
On Energy Conservation. 	  1 	2 .... 3 	 4 

I Would Rate Myself Higher in know- 
ledge Than Most People About How Much 
Energy I Use. 	  1 .. 2 	.. 3: 	 4 

It's Probably Not That Difficult To 
Reduce The Affiount Of Energy 1 Use. .. 1 .. 2 .... 3 	 4 

In The Last Year, We Have Spent More 
Than $100 On Insulation For Our 
Home. 	  1 . 	2 .... 3 	• 4 

The Present Car I Own Is Smaller Than 
The Last Car I Owned. 	  1 .. 2 .... 3 ..... 4 

In The Last Twelve Months, I Have Had 
My Car Tuned Up At Least Twice. 	 1 .. 2 .... 3 	 4 

I Keep A Record Of The Amount I Spend 
On Gasoline For My Car. 	  1 .. 2 . 	. 3 	 4 

In The Last Year, I Have Kept The 
Thermostat Lower Than The Year 
Before   1 .. 2 .... 3 	 4 

Every Year We Add Up Our Heating 
Bills To Find Out How Much It Cost 
To Heat Our Home 	  1 	2 . 	3 	 4 

In The Last Year, The Furnace In Our 
Home Has Been Modified To Increase 
Its Efficiency . 	 1 	2 .... 3 	 4 

In The Last Year, The Filters In Our 
Furnace Have Been Changed Or Cleaned 
At Least Twice.   1 .. 2 .... 3   4 
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(21)  

(22)  

(23) 

(24)  

(25)  

(26)  

(27) .  

(28)  

(29) 

RANK 
ORDER 

- 2 - 	 STUDY D5781 

2. 	Please read through the following list of actions which government 
might take to promote energy conservation with respect to Furnaces 
and Heating Equipment, Water Heaters, and Major Kitchen/Laundry 
Appliances within the residential sector. 

Place a "1" next to the action which you consider likely to promote  

the most energy savings,  a "2" next to the action likely to produce 
the second most  energy savings, and so on for all nine actions. Be 
sure to place a number next to each action and do not use the same 
number more than once. 

a. A Graduated Sales Tax Such That Progressively Less 
Energy Efficient Models Of Furnaces, Water Heaters, 
And Major Kitchen/Laundry Appliances Carry A Pro-
gressively Higher Tax. 	  

b. An Information Campaign To Educate Consumers How To 
Use And Maintain Furnaces, Water Heaters, And Major 
Kitchen/Laundry Appliances To Maximize Energy 
Efficiency. 	  

c. Develop With Builder Trade Associations An Infor-
mation Campaign To Encourage The Purchase Of More 
Energy Efficient Furnaces, Water Heaters, And Major 
Kitchen/Laundry Appliances By Builders And Con-
tractors. 	  

d. Energy Usage Disclosures In All Manufacturers' Cata-
logues, Price Lists, And Promotional Material For 
Furnaces, Water Heaters, And Major Kitchen/Laundry 
Appliances. 	  

e. Energy Usage labelling Of , Furnaces,:Water Heaters, 
And Major Kitchen/Laundry Appliances. 	  

f. Provide Tax Credits To Builders And Consumers For 
Any Additional Cost Involved In Installing Energy- 
Efficient Furnaces, Water Heaters, And Major Kitchen/ 
Laundry Appliances. 	  

g. Raise The Energy Efficiency Performance Standards 
For New Furnaces, Water Heaters, And Major Kitchen/ 
Laundry Appliances. 	  

h. Increase Government Funding Of Manufacturers' Re-
search And Development Efforts To Accelerate Intro-
duction Of More Energy Efficient Furnaces, Water 
Heaters, And Major Kitchen/Laundry Anrliances. 	 

i. Require All Home Furnaces To Have An Annual Inspec-
tion And Maintenance By An Authorized Service 
Person. 	  
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3. 	In your opinion, what percentage of responsibility should be assumed 
by each of the following groups for the task of reducing the energy 
consumption of Furnaces and Heating Equipment, Water Heaters, and 
Major Kitchen/Laundry Appliances within the residential sector? 

Your answer in each case may range from 0 to 100 percent, but all 
numbers in the column must total 100. 

FOR OFFICE 
USE ONLY 

Building Contractors (Including Builder- 
Landlords)  	 % 	(30/31) 

Mechanical Contractors  	 (32/33) 

Heating Contractors  	 (34/35) 

Plumbing Contractors  	 (36/37) 

Electrical Contractors     % 	(38/39) 

Architects     % 	(40/41) 

Consulting Engineers     % 	(42/43) 

Manufacturers Of Equipment  	 % 	(44/45) 

Distributors And Retailers     % 	(46/47) 

Government Agencies (Federal And 
• 	  Provincial)   % 	(48/49) 

Landlords (Who Are Not Builders)     % 	(50/51) 

Consumers     % 	(52/53) 

Other (Specify)   . 	 % 	(54/55) 

100% 

Engineering 	  1 

Marketing/Sales 	  2 

Purchasing 	  3 

General Management 	  4 

Other (Specify) 	  

(56) 

Now for a few questions about your firm. 

4. 	Which of the following best describes your role within your firm: 
(Circle One Code Number) 
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(57) 

(58) 

, (59) 

(60) 

(60 

(62) 

.. (63/64) 

(65/66) 

(67/68) . 

 -(69/70) 

- 	(71/75) 
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5. 	In which province is the head office of your firm located? (Circle 
One Code Number) 

Newfoundland 	  1 

Prince Edward Island 	  2 

1Nova.Scotia 	  3 

New Brunswick 	  4 

Quebec 	  5 
Ontario 	  6 

•	 Manitoba 	 7 
• 

Saskatchewan 	  8 
• 

Alberta 	  9 
British Columbia, 	  0 

6. 	For each of the four categories of housing listed below on the 
left, please circle the code number under the column of "Units" 
which indicates the total number of housing units constructed by 
your firm during 1978. (Circle One Code In Each Row) 

0 To 6 To 21 To 51 To Over 
5 20 50 100 100 
Units Units Units Units Units  

Single Detached  	1 ... 2 ... 	3 ... 4 ... 	5 

Duplex (Units)  	1 ... 	2 ... 	3 ... 	4 ... 	5 

Row Housing (Units)  	1 ... 2 ... 	3 ... 4 ... 	5 

Apartment (Units)  	1 ... 	2 ... 	3 ... 	4 ... 	5 

7-a) 	Does your building firm also act as a landlord? (Circle One 
Code) 

Yes 	 1 

No 	 1  2 GO TO QUESTION 8  

-h) 	(IF "YES" IN Q. 7-a)) For what percentage of units in each of 
the following four categories constructed by your firm in 1978 
does your firm also act as a landlord? 

Single Detached 	  

Duplex (Units) 	  

Row Housing (Units) 	  

• Apartment (Units) 	  
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8. 	In what percentage of 

-a) 	the SINGLE FAMILY DWELLINGS (including duplexes and row housing) 
built by your firm in 1978 FOR SALE and 

-h) 	the SINGLE FAMILY DWELLINGS (including duplexes and row housing) 
built by your firm in 1978 FOR ULTIMATE RENTAL, 

was each of the following types of equipment PRE-INSTALLED by 
either your firm or a sub-contractor? 

-a) 	-h)  
For Rental By 

For Sale A Landlord  

Stoves 	  

Refrigerators 	  

Washing Machines 	  

Clothes Dryers 	  

Dishwashers 	  

Window Air Conditioners 	  

Heat Pumps 	  

Automatic Night-Off Thermostats 	  

9. 	Please read through the following list of factors which may have 
influenced the selection of FURNACES AND HEATING EQUIPMENT (in- 
cluding baseboard electric) purchased by your firm directly or  
through a sub-contractor during 1978. 

• 
Place a "1" next to the factor which was most important in in-
fluencing purchase decisions, a 112" next to the factor which you 
consider second in importance, and so on for all eight factors. 
Be sure t77317C-e a number next to each factor and do not use the 
same number more than once. 

If your firm purchased NO furnaces or heating equipment either 
directly or through a sub-contractor during 1978 check this box Eri 
and go to question 10. 

RANK 
ORDER 

Brand Name 	  

Availability 	  

After Sales Service 	  

Adaptability To Air-Conditioning 	  

Energy Efficiency 	  

Purchase Price 	  

Reliability 	  

Warranty 	  

(7/10) 

(11/14) 

(15/18) 

(19/22) 

(23/26) 

(27/30) 

(31/34) 

(35/38) 

(39) 

(4o) 

(41) 

(42) 

(43) 

(44) 

(45) 

(46) 



FOR OFFICE 
USE ONLY  

(47) 

(48) 

(49) 

(50) 

(51) 

(52) 

(53) 

(54) 

(55) 

(56) 

(57) 

(58) 

(59) 

(60) 

(61) 

Please read through the following list of factors which may have 
influenced the selection of KITCHEN AND LAUNDRY APPLIANCES pur-
chased by your firm either directly or through a sub-contractor  
during 1978. 

Again follow the same procedure of ranking as for question 9 and 
10. In this question we want you to rank eight factors. 

If your firm purchased NO such appliances either directly or 
through a subcontractor during 1978, check this box EL' and go to 
question 12. 

RANK 
ORDER 

11. 

- 6 - 	 • STUDY DB761 

10. 	Please read through the following list of factors which may have 
influenced the selection of WATER HEATERS purchased by your firm  
directly or through a sub-contractor during 1978. 

Follow the same procedure as in question 9, i.e., most important = 
1 etc. In this question we have seven factors. 

If your firm purchased NO water heaters either directly or through 
a subcontractor during 1978, check this box E and go to question 11. 

Brand Name 	  

Availability 	  

After Sales Service 	  

Energy Efficiency 	  

Purchase Price 	  

Reliability 	  

Warranty 	  

Brand Name 	  

Availability 	  

After Sales Service 	  

Appearance/Colour 	  

Energy Efficiency 	  

Purchase Price 	  

Reliability 	  

Warranty 	  

RANK 
ORDER 

LThR  
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12. 	This question refers only to equipment installed in the NEW 
SINGLE FAMILY dwellings built by your firm during 1978. 	Include  
duplexes and row housing but exclude  apartment dwellings. 

your firm did not construct any new single family dwellings 
during 1978, check this box [7, and go to question 13. 

-a) What percentages of FURNACES AND HEATING EQUIPMENT installed in new 
single family dwellings  were selected by each of the following groups? 

Your answer in each case may range from 0 to 100, but all numbers 
in the column must total 100%. FOR ,OFFICE 

USE ONLY 

FURNACES AND HEATING EQUIPMENT  

My Firm 	  

Architects 	  

Electrical Contractors 	  

Heating Contractors 	  

Mechanical Contractors 	  

Other .  (Specify) 	  

100% 

-6) What percentages of WATER HEATERS installed in new single family  
dwellings were selected by each of the fol  lowing  groups? 

WATER HEATERS  

My Firm 	  	% 

• 'Architects 	  

, Heating Contractors 	  

Plumbing Contractors 	 -%  
Utilities 	 • 

Other (SpeCify) 	 

100 % 

-c) What percentages of KITCHEN AND LAUNDRY APPLIANCES installed in 
new single family dwellings  were selected by each of the follow-
ing groups? 

KITCHEN AND LAUNDRY APPLIANCES  

Homeowners 	  

My Firm 	  

Plumbing Contractors 	  

Electrical Contractors 	  

Other (Specify) 	  

(62/63) 

(64/65) 

(66/67) 

(68/69) 

(70/71) 

(72/73) 

(74/75) 

I 6 - 3 I 

(7/8) 

(9/10) 

(11/12) 

(13/14) 

(15/16) 

(17/18) 

(19/20) 

(21/22) 

(23/24) 

(25/26) 

(27/28) 



100% 
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13. 	This question specifically refers to equipment installed in new 
apartment dwellings  built by your firm during 1978. 

If your firm did not construct any new apartment dwellings, 
check this box LT. and go to question 14. 

What percentages of FURNACES AND HEATING EQUIPMENT installed in 
new apartments  were selected by each of the following groups? 

FURNACES AND HEATING EQUIPMENT  

My Firm 	  

Architects 	  

Electrical Contractors 

Heating Contractors 	  

Mechanical Contractors 	  

Consulting Engineers 	  

Other (Specify) 

10 0 % 

FOR OFFICE 
USE ONLY  

(29/30) 

(31/32) 

(33/34) 

(35/36) 

(37/38) 

(39/40) 

(41/42) 

-6) What percentages of WATER' HEATERS installed in new apartments • 
were selected by each of the following groups?  

WATER HEATERS  

. 

 

My  Firm   	% 	(43/44) 

Consulting•Engineers   	% 	(45/46) 

Heating .Contractors   	% 	(47/48) 
. Plumbing Contractors 	" 	% 	(49150) 

.Utilities   	% 	(51/52) :  

Other (Specify)   	% 	(53/54 ) 

1'00% 

KITCHEN AND LAUNDRY APPLIANCES  

Landlords 	  

My Firm 	 - 

Plumbing Contractors 	  

Electrical Contractors 	  

Other (Specify) 

-c) What percentages of KITCHEN. AND LAUNDRY APPLIANCES installed in 
. 	new apartments were selected by each of the following groups? 

(55/58) 

(57/58) 

(59/6o) 
(61/62) 

(63/64) 



FOR OFFICE 
USE ONLY 

(65) 

(66) 

(67) 

(68) 

(69) 

(70) 

(71) 

(72/73) 

(74 /75) 

( 7 /8) 

(9/10) 

(11/1 2) 

(13/14 ) 

( 1 5/ 16 ) 

(17/18) 

STUDY DB761 

14. 	Now for some questions about the information you have about 
energy in the residential sector. In your opinion how SIMILAR 
or DISSIMILAR are the brand alternatives for each of the following 
equipment categories in terms of their ENERGY EFFICIENCY. 

For example, if you believe that the different brands of furnaces 
and heating equipment on the market are very similar in terms of 
their energy efficiency, circle the number "4" next to that 
equipment category. Circle one number in each row. 

VERY 	MODERATELY MUERATELY VERY 
DISSIMILAR DISSIMILAR SIMILAR 	SIMILAR 

Furnaces And Heating 
Equipment 	  1 	 2 	 3 	 4 

Water Heaters 	  1 	 2 	 3 	 4• 

Stoves 	  1 	 2 .. 	. 	3 	 4 

Refrigerators 	  1 	 2 	 3 	 4 

Washing Machines 	  1 ' 	 2 	 3 	 4  

Clothes Dryers 	  1 	 2 	 3 	 4 

Window Air Conditioners 	 1 	 2 	 3 	 4 

15. 	In dollar terms, what percentage of Canada's annual energy con- 
sumption do you estimate is used in the RESIDENTIAL sector? 
(Circle one number) 

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

I 	I 	I 	1 	I 	I 	I 	I 	I 	I 	[ 	I 

16. 	In dollar terms, what percentages of the above total residential  
energy usage  do you estimate are consumed by each of the following 
categories of equipment? 

Your answer in each case may range from 0 to 100 percent, but  all 
numbers in the column must total 100%. 

Furnaces And Heating Equipment 	 

Water Heaters 	  

Kitchen And Laundry Appliances 	 

Other Appliances 	  

Lighting 	  

All Other  	% 

1 oo; 
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5 10 15 20 25 30 35 40145 50 50+ 	D°n't  
1 	III 	f 	lit t 	Know..E: 

FOR OFFICE 
USE ONLY 

(19/20) 

(21/22) 

(21/24) 

(25/26) 

( 27 / 28 ) 

(29/30) 

(31/32) 

(33/75) 

il07. 	There are a number of ways in which people can save energy. We would like to 
find out how much you think  could be saved in each of the following situations. 
Please circle the point on the scale which you think is closest to the expected 
savings. For exarpte, if you thought that in one situation, you could save 35%, 
you would circle C151. If you have no idea at all, please check the "DON'T 
KNOW" box. 

EXAMPLE: % 5 10 15 20 25 30 
I 	1 	1  

40 45 50501-  
I. 	I 	I g  

Don't 
Know .. D 

1. For each Fahrenheit degree 
below 68°  F you set your 
thermostat at, your fuel 
saving is about what 
percent? 

0 5 10 15 20 25 30 35 40 45 50 50+ 	Don't 
11 	 I  	 Know .. 

2. If cold rather than warm 
water is used during the 
rinse cycle of a clothes 
washer, your electricity 
saving is about what 
percent? 

3. A frost-free refrigerator, 
rather than a manual 
defrost refrigerator, 
increases electricity 

DOn't 
Know .. 

'usage by about what 0 5 10 15 20 25 30  3560 45 50 50+ 
percent? 	 I 	I 	II 	 I 	tr'r 	I 	I- 

4. Getting your furnace 

checked and cleaned twice 
a year can save you up to 0  
what percent of fuel? 	% L  

5 10 15 20 25 30 35 40 45 50 50+ 
1_1 	1. 	I 	1..1  

Don't : 
 Know ...[1 

5. Adding storm windows and 
doors, weatherstripping 

and caulking can result 
in a fuel saving of up 
to what percent? 

4.0 5. 10 15 20 25' 30 35 40 45.50 50+: Don't 
4* 	liàr 	11 	 I • 	I 	I 	1 	Know 	D 

.6. A majorlurnace 
modification (retrofiting) 
can result in a fuel 
saving of up to what 
percent?  

Don't 
5  10.15 20 2530 35 40 455050+ 	Know .. 
1111111  

7. 	Increasing the thickness 
of the insulation on a 
gas or _electric water 
heater from 2" to 4" can 
save you up to what per-
cent of fuel? 9  0 5 10 15 2C Z5 30 35 40 45 50 50+ 	D°n't 

L I 	t 	I 	Lr 	irit 	Know .. 

41) WOULD YOU PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED.ALL THE QUESTtONS. 

PLEASE MAIL BACK THIS  QUESTIONNAIRE  IN THE STAMPED SELF-ADDRESSED 
- ENVELOPE. ' 

. 	. THANK YOU.VERY MUCH FOR YOUR CO-OPERATiON. 
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A L'USAGE' 
DU BUREAU 
SEULEMENT 

(7) 

(8)  

(9)  

(10)  

(11): 

(12) 

(13) . 

(14) 

(15) - 

(16)  

(17)  

(18)  

(19)  

(20)  

3..  

2.. 	3..  

2 

3 

1. 

En premier lieu, quelques questions sur vos opinions et vos actions personnelles. 

Nous aimerions que vous encercliez un chiffre sous "OUI" ou "NON" pour les ques-
tions suivantes. Si la question ne s'applique pas à vous (si, par exemple, vous 
n'avez pas d'automobile), veuillez encercler le chiffre sous la catégorie "Pas 
applicable". Si vous ne savez pas la réponse, (si, par exemple, vous ne savez pas 
ce qu'on a fait à votre fournaise), encerclez le chiffre sousla catégorie "Ne 
sais pas". 

I 	PAS 	NE 
- APPLI- SAIS 

OUI NON CABLE PAS 
Le gouvernement dépense trop d'argent sur 
la conservation de l'énergie 	  

La plupart des entreprises ne font rien en 
ce qui concerne la conservation de l'énergie. 1 . 

La meilleure façon pour le gouvernement d'at-
taquer le "Problème de l'Energie", serait de 
s'abstenir de toute intervention dans le bon 
fonctionnement du marché   

J'ai lu une publication gouvernementale sur 
la conservation de l'énergie 	  1 . 2 .. 3 

J'estime en savoir plus que la plupart des 
gens sur la quantité d'énergie que 
j'utilise 	  

Diminuer la quantité d'énergie que j'utilise 
n'est probablement pas si difficile 	 1 . 2 .. 

Au cours de la dernière année, nous avons 
dépensé plus de $100 sur l'isolation de 
notre maison 	  1 . 2 .. 

L'automobile que je possède en ce moment est 	 
plus petite que celle que j'avais avant 	 1 . 2 .. 

Au cours des douze derniers mois, j'ai fait 
faire au moins deux mises au point à ma 
voiture 	  

Je note le montant que je dépense pour 
l'essence de ma voiture 	 ' 1 	2 .. 3 	4 

Au cours de la dernière année, j'ai baissé 
mon thermostat par rapport à l'année 
précédente 	  1 . 2 .. 3 	4 

Chaque année, nous additionnons nos factures 
pour le chauffage afin de savoir combien ça 
nouss -a coûté pour chauffer notre maison 	 1 . 2 .. 3 .. 4 

Au cours de la dernière année, la fournaise 
de notre maison a été modifiée afin d'aug- 
menter son rendement 

Au cours de la dernière année, les filtres de 
notre fournaise ont été changés ou nettoyés 
au moins deux fois 	  1 . 2 

1 	. 	2-.. 	3 	.. 

2.. 	3 
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(21) 

(22) 

(23) 

'.(24) 

(25) 

(26) 

(27) 

(28) 

(29) 
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Veuillez lire la liste suivante d'actions que le gouvernement pourrait entre-
prendre afin d'augmenter la conservation de l'énergie en ce qui concerne les 
fournaises et l'équipement de chauffage, les chauffe-eau et les gros appareils 
électroménagers qu'on retrouve dans le secteur résidentiel. 

Inscrivez "1" à côté de l'action qui, d'après vous, contribuerait le plus à con-
server de l'énergie;  vous mettrez ensuite un "2" à côté de l'action qui conservera 
la deuxième plus grande  quantité d'énergie, et ainsi de suite pour les neuf actions. 
Soyez certain d'inscrire un numéro à côté de chaque facteur et n'utilisez pas deux 
fois le même numéro. 

CLASSEMENT 
a. Une taxe de vente qui serait progressive de manière 

à ce que les modèles de fournaises, chauffe-eau et gros 
appareils électroménagers utilisant progressivement 
plus d'énergie payeraient une taxe progressivement plus 
élevée 

b. Une campagne d'information pour renseigner les consom-
mateurs sur la façon d'utiliser et d'entretenir les 
fournaises, les chauffe-eau et les gros appareils élec-
troménagers afin de maximiser leur rendement par rapport 
à l'énergie utilisée 	  

c. Développer, avec l'aide des associations d'entrepreneurs 
de construction, une campagne d'information pour encoura-
ger l'achat, par les entrepreneurs, de fournaises, chauffe-
eau et gros appareils électroménagers qui utilisent 
l'énergie d'une façon plus efficace 	  

d. Publication de la consommation énergétique des fournai-
ses, chauffe-eau et gros appareils électroménagers, 
dans les catalogues, listes des prix et matériel publici-
taire de tous les fabricants 	  

e. Des étiquettes indiquant la consommation énergétique 
des fournaises, chauffe-eau et gros appareils électro-
ménagers 	  

f. Accorder des dégrèvements d'impôt aux entrepreneurs de 
construction et aux consommateurs pour tout coût supplé-
mentaire ayant trait à l'installation des fournaises, 
chauffe-eau et gros appareils électroménagers qui utili-
sent l'énergie d'une façon plus efficace 	  

g. Hausser les normes d'efficacité énergétique auxquelles 
doivent se conformer les fournaises, chauffe-eau et gros 
appareils électroménagers neufs 	  

h. Augmenter les subventions gouvernementales pour les tra-
vaux de recherche et de développement des fabricants afin 
d'accélérer la mise en vente de fournaises, de chauffe-
eau et de gros appareils électroménagers ayant une plus 
grande efficacité énergétique 	  

i. Exiger l'inspection et l'entretien annuels, par un techni-
cien autorisé, de toutes les fournaises résidentielles . 



2 

3 

4 
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3. 	D'après vous, quel degré de responsabilité devrait être assumé par chacun des 
groupes suivants afin de réduire la consommation d'énergie des fournaises et de 
l'équipement de chauffage, des chauffe-eau et des gros appareils électroménagers 
dans le secteur résidentiel? 

Pour chacun des cas, votre réponse peut aller de 0 à 1007., mais tous les chiffres 
dans la colonne doivent totaliser 100%. 

A L'USAGE 
DU BUREAU 
SEULEMENT 

Entrepreneurs de construction (y compris les entreprenèurs/ 
propriétaires)   	% (30/31) 

Entrepreneurs en mécanique  	% (32/33) 

Entrepreneurs de chauffage   	% (34135) 

Entrepreneurs de plomberie  	% (36/37) 

Entrepreneurs électriciens   	% (38/39) 

Architectes   	% (40141) 

Ingénieurs conseil   	Z (42/43) 

Fabricants d'équipement   	% (44/45) 

Distributeurs et détaillants   	% (46/47) 

Services gouvernementaux (Fédéraux et provinciaux)   	Z (48/49) 

Propriétaires d'immeubles (qui ne sont pas entrepreneurs 
de construction)   	Z (50/51) 

Consommateurs  	 (52/53) 

Autre (Précisez)   	% (54/55) 

100% 

Maintenant, quelques questions sur votre entreprise. 

4. 	Parmi les possibilités suivantes, laquelle décrit le mieux votre rôle 
dans votre entreprise: (Encerclez un numéro code) 

Ingénieur 

Marketing/ Ventes 	 

Acheteur 	  

Administration générale 

Autre (Précisez) 

(56) 



• • • a Oui 

Non 

A L'USAGE 
DU.. BUREAU  
SEULEMENT  

(57 )' : 

(58) 

(59) 

(60)-  

(61) 

(62) 

(63/64) 

(65/66) 

(67/68)* 

(69/70) 

(71/75) 

- 4 - 	 ETUDE DB761 

Dans quelle province est situé le bureau-chef de votre compagnie? (Encerclez 
un numéro code) 

Terre-Neuve 	  1 

Ile-du-Prince-Edouard 	  2 

Nouvelle-Ecosse  	3 

Nouveau-Brunswick 	  4 

Québec 	  5 

Ontario 	  6 

Manitoba 	  7 

Saskatchewan  	8 

Alberta 	  9 

Colombie-Britannique 	  0 

6. 	Pour chacune  des quatre catégories d'habitation inscrites ci-dessous 
à gauche, veuillez encercler le numéro code, sous la colonne d'"Unités' 
qui indique le nombre total d'unités d'habitation construites par 
votre compagnie en 1978. (Encerclez un code à chaque ligne) 

0 à 	6 à 	21 à 	51 à 	Plus de 
5 	20 	50, 	100 	100 
Unités Unités Unités Unités Unités  

Unifamiliale  	1 ... 2 ... 3 ... 4 ... 5 

Duplex (Unités)  	1 ... 2 ... 3 ... 4 ... 5 

Maisons en rangée (Unités) 	1 ... 2 ... 3 ... 4 ... 5 

Appartement (Unités)  	1 ... 2 ... 3 ... 4 ... 5 

7-a) 	Votre compagnie s'occupe-t-elle de louer des habitations dont elle est 
le propriétaire? (Encerclez un code) 

1 

2 PASSEZ A LA QUESTION 81 

-6) * 	(SI "OUI" A LA Q.7-a)) Pour chacune des quatre catégories suivantes, 
quel pourcentage d'unités construites par votre compagnie en 1978 . 
sont louées par votre entreprise à des locataires? 

Unifamiliale 	  

Duplex (Unités) 	  

Maisons en rangée (Unités) 	  

Appartement (Unités) 	  ) 



(39) 

(40)' 

(41) 

, (42) 

(43) 

- (44).. 

(45) 

(46) 

ETUDE DB761 

8. 	Quel pourcentage 

-a) 	des HABITATIONS UNIFAMILIALES (y compris les duplexes et les maisons en rangée) 
construites par votre compagnie en 1978 A DES FINS DE VENTE et 

• -b) 	des HABITATIONS UNIFAMILIALES (y compris les duplexes et les maisons en rangée) 
construites par votre compagnie en 1978 A DES FINS DE LOCATION, 	' 

avait chacun des genres suivants d'équipement de chauffage PREINSTALLE par votre 
compagnie ou par un sous-entrepreneur? 

A L'USAGE 
DU BUREAU 

-a) 	-b) 	SEULEMENT 
Fins de 	Fins de 
Vente 	Location 	1  6-2 1 

Cuisinières   	% 	(7/10) 

Réfrigérateurs  	 % 	(11/14) 

Laveuses   	% 	 (15/18) 

Sécheuses   	Z 	(19/22) 

Lave-vaisselle  	 (23/26) 

Climatiseurs installés dans des fenêtres  	... 	% 	(27/30) 

Echangeurs de chaleur (Heat pumps)  	 (31/34) 

Thermostats réduisant automatiquement la 
température pendant la nuit   	% 	(35/38) 

9. 	Veuillez lire ci-dessous la liste de facteurs qui auraient pu influer 
sur la sélection de FOURNAISES ET D'EQUIPEMENT DE CHAUFFAGE (y com-
pris le chauffage électrique installé dans les plinthes) achetés en  
1978, directement par votre compagnie ou par l'entremise d'un sous-
entrepreneur. 

Inscrivez "1" à côté du facteur qui a eu le plus d'influence sur la 
décision d'acheter; un "2" à côté du facteur qui, selon vous, était 
le deuxième en degré d'importance, et ainsi de suite, pour les huit 
facteurs. Soyez certain d'inscrire un numéro à côté de chaque facteur 
et n'utilisez pas deux fois le même numéro. 

Si votre compagnie n'a PAS acheté de fournaises ou d'équipement de 
chauffage directement ou par l'entremise d'un sous-entrepreneur en 
1978, cochez cette case Oet passez à la Question 10. 

CLASSEMENT  

Marque de commerce 	  

Disponibilité 	  

Service après-vente 	  

Facilité d'adaptation à un système de 
climatisation 	  

Efficacité énergétique 	  

Prix d'achat 

Fiabilité .. 

Garantie ... 



••••• 

(47) 

(48) ,  

(49) 

(50) 

(51) 

(52) 

(53) 

(54) 

(55) 

(56) . 

(57) 

(58) 

(59) 

(60) 

(61) 
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O
. 

Veuillez lire ci-dessous la liste de facteurs qui auraient pu influer sur la 
sélection de CHAUFFE-EAU achetés en 1978, directement par votre compagnie ou  
par l'entremise d'un sous-entrepreneur.  

Procédez de la même façon qu'à la Question 9, c'est-à-dire, le plus  d'influence = 1, 
etc. Cette question comprend sept facteurs. 

Si votre compagnie n'a PAS acheté de chauffe-eau directement ou par l'entremise 
d'un sous-entrepreneur en 1978, cochez cette case 0 et passez à la Question 11. 

- A L'USAGE ' 
DU BUREAU 

CLASSEMENT SEULEMENT' 

Marque de commerce 

Disponibilité ... 

Service après-vente ... 

Efficacité énergétique 

Prix d'achat 	...... 

Fiabilité 	  

Garantie 	  
• 

11. 	Veuillez lire ci-dessous la liste de facteurs qui auraient pu influer 
sur la sélection d'APPAREILS ELECTROMENAGERS POUR LA CUISINE ET DE LA-
VEUSES/SECHEUSES achetés en 1978,  directement par votre compagnie ou 
par l'entremise d'un sous-entrepreneur. 

Encore une fois, procédez de la même façon qu'à la Q.9 et la Q.10. 
Pour cette question, nous vous demandons de classer huit facteurs. 

Si votre compagnie n'a acheté AUCUN de ces appareils en 1978, soit 
directement, soit par l'entremise d'un sous-entrepreneur, cochez cette 
case D et passez à la Question 12. 

CLASSEMENT  

Marque de commerce 	  

Disponibilité 	  

Service après-vente 	  

Apparence/Couleur 	  

Efficacité énergétique 	  

Prix d'achat 	  

Fiabilité 	  

Garantie 	  



A L'USAGE 
1/U BUREAU 
SEULEMENT  

(62/63) . 

(64/65) 

(66/67) 

(68/69) 

' (70/71) 

(72/73) 

(74/75) 

[6-3J 

(7/8) 

(9/10) 

(11/12) 

(13/14) 

(15/16) 

(17/18) 

,(19/20) 

(21/22) 

(23/24)_ 

(2'5/26) 

(27/28)-  

. 	z 
. 	z 

100% - 
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‘111,12. 	Cette question se rapporte uniquement à l'équipement installé dans les habitations 
UNIFAMILIALES NEUVES construites par votre compagnie en 1978. Ceci comprend les 
duplexes et les maisons en rangée mais pas les immeubles avec des appartements. 

Si votre compagnie n'a pas construit de maisons unifamiliales neuves en 1978, 
cochez cette case D  et passez à la Question 13. 

-a) Quel pourcentage de FOURNAISES ET D'EQUIPEMENT DE CHAUFFAGE, installés dans les 
maisons unifamiliales neuves, fut choisi par chacun des groupes suivants? 

Pour chacun des cas, votre réponse peut aller de 0 à 100, mais tous les chiffres 
dans la colonne doivent totaliser 100%. 

FOURNAISES ET EQUIPEMENT DE CHAUFFAGE  

Ma compagnie 	  

Les architectes 	  

Les entrepreneurs électriciens 

Les entrepreneurs de chauffage 

Les entrepreneurs en mécanique 

Autre (Précisez)   

100% 

-b) Quel pourcentage de CHAUFFE-EAU, installés dans les maisons unifamili-
ales neuves, fut choisi par chacun des groupes suivants? 

CHAUFFE-EAU  
- Ma compagnie 	  

Les architectes 	  

Les entrepreneurs de chauffage 	  

Les entrepreneurs de plomberie 	  

Les services publics 	  

Autre (Précisez) 

100% 

-c) Quel pourcentage d'APPAREILS ELECTROMENAGERS POUR LA CUISINE ET DE 
LAVEUSES/SECHEUSES, installés dans les maisons unifamiliales neuves, 
fut choisi par chacun des groupes suivants? 

APPAREILS ELECTROMENAGERS POUR LA CUISINE ET  
LAVEUSES/SECHEUSES 

" 	Les propriétaires 	  

Ma compagnie   

Les entrepreneurs de plomberie 

Les entrepreneurs électriciens 

Autre (Précisez) 



Z. 

A L'USAGE 
DU BUREAU 
SEULEMENT  

(2 9/30) 

(31/32) 

.(33/34) 

(35/36) 

(37/38) ' 

(39/40) 

(41/4,2) 

(43/44) 

(45/46) 

(47/48) 

(49/50) 

(51/52) 

(53/54) 

% • . (55 1 56) 

(57/58) 

-Z ,  (59/60) 

% 	(61/62) 

% 	(63/64) 

100% 

ET1JDEliB761 

Cette question se rapporte uniquement à l'équipement installé dans les immeubles  
neufs avec, appartements  construits par votre compagnie en 1978. 

Si votre compagnie n'a pas construit d'immeubles neufs avec appartements 
cochez cette case 0 et passez à la Question 14. 

-a) Quel pourcentage de FOURNAISES ET D'EQUIPMENT DE CHAUFFAGE, installés 
appartements neufs,  fut choisi par chacun des groupes suivants? 

FOURNAISES ET EQUIPEMENT DE CHAUFFAGE  

Ma compagnie 	  

Les architectes 	  

Les entrepreneurs électriciens 	  

Les entrepreneurs de chauffage 	  

Les entrepreneurs en mécanique 	  

Les ingénieurs conseil 	  

Autre (Précisez) 	  

100% 

-b) Quel pourcentage de CHAUFFE-EAU, installés dans les appartements neufs, 
fut choisi par chacun des groupes suivants? 

CHAUFFE-EAU  

Ma compagnie 	  

Les ingénieurs conseil   	% 

Les entrepreneurs de chauffage 	  

Les entrepreneurs de plomberie 	  

Les services publics   	% 

Autre (Précisez) 	 % 

100% 

-c) Quel pourcentage d'APPAREILS ELECTROMENAGERS POUR LA CUISINE ET DE 
LAVEUSES/SECHEUSES, installés dans les appartements neufs,  fut choisi 
par chacun des groupes suivants? 

APPAREILS ELECTROMENAGERS POUR LA CUISINE ET  
LAVEUSES/SECHEUSES  

Les propriétaires 	  

Ma compagnie 	  

Les entrepreneurs de plomberie 	  

Les entrepreneurs électriciens 	  

Autre (Précisez) 

en 1978, 

dans.les 



z 

7. 

A L'USAGE 
DU BUREAU 
SEULEMENT 

(65) 

(66) 

(67) 

(68) 

(69) 

(70) 

(71) 

(72/73) 
(74/75) 

6-4]  

(718 )  

(9 /10 ) 

(11/12) 

(13/14) 

(15/16) 

(17/18) 
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14, 	Maintenant, quelques questions concernant l'infUrmation que vous avez sur l'énergie 
•pour le secteur résidentiel. Pour chacune descatégories d'équipement suivantes, 
dites-moi jusqu'à quel point, selon vous, les différentes marques .  SE RESSEMBLENT 
ou NE SE RESSEMBLENT PAS, en ce qui concerne leur EFFICACITE ENERGETIQUE. 

Par exemple, si vous croyez que les différentes marques de fournaises et d'équi-
pement de chauffage qu'on trouve sur le marché se ressemblent beaucoup, en ce 
qui concerne leur efficacité énergétique, encerclez le chiffre "4" pour cette 
catégorie d'équipement. Encerclez un numéro à chaque ligne. 

NE SE RES- SE RES- 
NE SE RES- SEMBLENT 	SEMBLENT SE - RES- 
SEMBLENT 	PAS 	'PASSA- 	SEMBLENT 
PAS DU TOUT BEAUCOUP 	BLEMENT-  BEAUCOUP  

Fournaises et équipement 
de chauffage  	1 . 	 2 	 3 	 4 

Chauffe-eau     3 	 4 

Cuisinières  	1 	 2 	 3 	 4 

Réfrigérateurs  	1 	 2 	 3 	 4 

1 	 2 	 3 	 4 

Sécheuses  	1 	 2 	 3 	 4 

Climatiseurs installés dans des 
fenêtres  	1 	 2 	 3 	 4 

15. 	Pensant en fonction des dollars dépensés, selon votre estimation, quel 
pourcentage de la consommation annuelle d'énergie au Canada est con-
sommée par le secteur RESIDENTIEL? (Encerclez un numéro) 

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95  100:.  

111111111111111111 	I% 

16. 	En fonction des dollars dépensés, selon votre estimation, quel pourcen- 
tage du total de la consommation résidentielle  ci-dessus est utilisé 
par chacune des catégories d'équipement suivantes? 

Pour chacun des cas, votre réponse peut aller de 0 à 100%, mais tous 
les chiffres dans la colonne doivent totaliser 100%. 	• 

Fournaises et équipement de chauffage ... 

Chauffe-eau 	  

Appareils électroménagers pour la cuisine 
et laveuses/sécheuses 	  

Autres appareils 	  

L'éclairage 	  

Tout autre équipement 	  

100% 

Laveuses 

/0 



A L'USAGE DU BU-
REAU.SEULEMENT 

(19/20): 

(21/22) 

(23/24) 

(25/26) 

(2 7/ 28 ) 

(29/30) 

(31/32) 
(33/75) 

O 5 10 15 20 25 30 35 40 45 50+ Ne sais 
11111111)11 	Pas.. 

O 5 10 15 20 25 
111111  

30 35 40 45 50t Ne sais 
1111113as.. 0 

O 5 10 15 20 25 30 35 40 45 50+ Ne sais 
kli11111111pas.- 0  

0 5 10 15 20 25 30 35 40 45 50+ Ne sais 
tItIlitiltIPas..  El  
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Il y a différentes façons d'économiser l'énergie. Nous aimerions savoir le pourcentage 
d'énergie que vous pensez  pourrait être économisé dans chacune  des situations suivantes. 
Veuillez encercler sur l'échelle, le chiffre qui correspond le plus à votre opinion de ce 

(15 que vous pourriez économise . Par exemple, si dans une situation, vous pensez pouvoir écono-
miser 35%, vous encerclez 	. Si vous ne savez pas du tout, cochez la case "NE SAIS PAS". 

EXEMPLE: 	0  510  15 20 25 30040 45 50+ Ne sais 
7.11111111111Pas.. 	0 

1. Lorsque vous réglez le 
thermostat, quel pourcen- 
tage de combustible écono- 
miserez-vous pour chaque 
degré Fahrenheit au- 	0 5 10 15 20 25 30 35 40 45 50+ Ne sais 
dessous de 68 F.? 	7. 11111111111pas.. 1:1 

2. Quel pourcentage d'élec- 
tricité sera économisé 
si vous utilisez de l'eau 
froide plutôt que de l'eau 
tiède dans la laveuse 
pendant le cycle du 	0 5 10 15 20 25 30 35 40 45 50+Ne sais 
rinçage? 	 %1111111/111pas..  

3. Quel est le pourcentage 
d'augmentation dans la 
consommation d'électri-
cité quand vous employez 
un réfrigérateur sans 
givre plutôt qu'un ré-
frigérateur à dégivreur 0 5 10 15 20 25 30 35 40 45 50+ Ne sais 
manuel? 	 %11111i11 1 1jpas.. 

4. Quel pourcentage de com-
bustible sera économisé 
si vous faites vérifier 
et nettoyer votre four-
naise deux fois par 
année? 

5. Quel pourcentage de com-
bustible sera économisé 
en utilisant des portes • 

et des fenêtres doubles, 
du calfeutrage et des 
matériaux isolants? 	% 

6. Quel pourcentage de com-
bustible sera économisé 
si vous faites faire 
une modification impor-
tante à votre four- 
naise (retrofiting)? 

7. Quel pourcentage de com-
bustible sera économisé 
si l'épaisseur du maté-
riel isolant sui votre 
chauffe-eau électrique 
ou au gaz, est augmenté 
de 2" à 4"? 	 7. 

VEUILLEZ VERIFIER LE QUESTIONNAIRE AFIN D'ETRE CERTAIN QUE VOUS AVEZ 
REPONDU A TOUTES LES QUESTIONS ET RENVOYEZ-LE PAR LA POSTE 
DANS L'ENVELOPPE AFFRANCHIE, PREADRESSEE. 

MERCI BEAUCOUP DE VOTRE COOPERATION. 
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Canadian Facts 
160 !Moor Street East, Toronto 
Ontario M4W1C2. (416) 924-5751 

March, 1979 

CANAI  IAN FACTS 
Vancouver Toronto Ottawa Montreal 
A division of SK/CF Inc. 

ci  
Pt 

Prqessor John Quelch 
Prdiect Researcher. 

Dear Builder, 

Each year builders across Canada purchase thousands of furnaces, water 
heaters, and kitchen and laundry appliances, all of which consume energy. 

As part of a university research study, we are interested in learning 

how your firm  makes these purchase decisions. In addition, your personal 

opinions as a builder regarding the energy issue and what should be done 
about it are of vital interest to us, to builder trade associations, and 
to governments. 

You and your firm are one of a limited number of builders who are being 

asked to give their opinions on these matters. In order that the results - 
will truly represent the thinking of builders across Canada, it is im-

portant that each questionnaire be completed and returned. 

For every completed questionnaire received, a twenty-five cent donation 
will be made to the research fund of the national Housing and Urban 
Development Corporation as a token of our appreciation for your time. 

You may be assured of.complete confidentiality. , The questionnaire has no 

identification number on . ft'. 

The results of this research will be made available to builder trade as-

sociations and government departments across Canada, and to all interested 

citizens. You may receive a summary of results by writing "copy of results 

requested" on the back of the return envelope, and printing your name  and 

 address below it. Please do not  put this information on the questionnaire 

itself. 

We would be most happy to answer any questions .you might have. Please 
write or call Professor John Quelch, the Project Researcher at the University 

of Western Ontario, School of Business Administration, London, Ontario 

S6A 3K7, (519) 679-6659. 

Thank you for your assistance. 

Sincerely, 

• 

Mary Auvinen, Senior Project 
Director,'Canadian Facts. -  



t LÉ. 
Profsisseur Johii Quelch, 
Pioiict Researcher. 

fi  

WIJAI  I114 CANADIENNES 
Montréal Vancouver Toronto Ottawa 
Division tie 	Inc 

Réalités Canadiennes 
1390 ouest, rue Sherbrooke, Suite 18, Montréal, 
Québec H3G 1,19. (514) 842-1734 

mars, 1979 

Cher Entrepreneur de construction, 

Chaque année les entrepreneurs de construction à travers le Canada achètent 
des milliers de fournaises, de chauffe-eau, et de gros appareils électro-
ménagers consommant tous de l'énergie. Dans le cadre d'une recherche uni-
versitaire nous aimerions savoir comment votre entreprise décide de les 
acheter. De plus, en tant qu'entrepreneur de construction vos opinions 
personnelles sur la question de l'énergie et ce qu'on devrait faire, sont 
d'importance capitale pour nous, pour les associations de constructeurs 
d'habitations et pour les gouvernements. 

Vous faites partie ainsi que votre entreprise d'un nombre limité d'entre-
preneurs de construction à qui on demande d'exprimer leurs opinions à ce 
sujet. Afin que les résultats soient vraiment représentatifs de l'opinion 
des entrepreneurs de construction à travers le Canada, il est très Impor-
tant que chaque questionnaire soit complété et renvoyé. 

Pour chaque questionnaire complété qu'on reçoit, on fera un don de 25 cents 
au fonds de recherche de l'Association provinciale des constructeurs d'habi- 
tations au Québec en guise de remerciement pour le temps que vous y consacrez. 

Nous pouvons vous assurer que vos réponses seront strictement confidentielles. 
Le questionnaire ne porte aucun numéro qui pourrait servir à l'identifier. 

Les résultats de cette recherche seront accessibles aux associations de 
constructeurs d'habitations et aux départements gouvernementaux à travers 
le Canada, et aussi à toutes les personnes qui pourraient s'y intéresser. 
Vous pouvez recevoir un résumé des résultats en écrivant "voudrais copie des 
résultats" sur le dos de l'enveloppe et en dessous inscrivez en lettres moulées 
vos nom et adresse. Veuillez ne pas inscrire ces renseignements sur le ques-
tionnaire lui-eme. 

Si vous avez des questions, il nous ferait plaisir d'y répondre. Veuillez 
écrire ou téléphonner au Professeur John Quelch, Project Researcher, School 
of Business Administration, University of Western Ontario, London, Ontario, 
N6A 3K7, (519) 679-6659. 

Nous vous.remercions de votre aide. 

Sincèrement, 

Mary Au inen, Chargé d'étude, 
Réalités Canadiennes. 
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, FOLLOW-UP POSTCARD 

Last week, a questionnaire seeking your - opinions about energy consumption 

and the'purchàse of energy-using equipment for installation in houses Was 

• mailed to you. 

If you have already completed and returned it  tous,  please accept oUr 

sincere thanks. If not, please do so—today. Because it has been sent 

to only a limited sample of builders, it is extremely important that yours 

also be included in the study if the results are to accurately represent 

the opinion of builders across Canada. 

If my some chance you did not receive the questionnaire, or it was mis-

placed, please call me collect, and I will mail you another one today. 

Sincerely, 

Mary Auvinen 
Project Director 
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DATE DE RETOUR 
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