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ABSTRACT 

Thl~ report exarnIne~ the diffu\lon of mnovatlon to North Amencan home building 
firm~ Innovation I~ dcfmcd a~ new technologlc~ In the form of new products and 
techniques 

The organu3tIOnai ~lructure of the home blllldmg firrn and the umque mmdset of 
butlder<,/developer~ runnmg the~e firm\ are c>..ammed m order to understand the firm and 
Jt~ /cader Tcchnol()gy diffu~lOn theone~ are then explored to comprehend how mnovation 
n"~lche~ the rnarkctplace Through re\earch. evaluatlon cnterla are estabhshed whlch 
butlder<,/dcvel(lpcr~ u<,e when adopting innovation The~e cnte na are tested by mtervlewing 
rwclve "clectcd builder..,/devcloper~ m the Montreal-Ottawa reglOn and by recordmg thelr 
rc~por<,c<, to thln)' mnovatlvc product ... 

The <,\lICI)' dC!l1on"U ale', that aIl factor~ compn~mg the evaluallOn critena are 
Important to dIfferent buIlder<,/developer~ at dlfferent urnes Furthermore. 
huildcr ... /dcvel(lpcr~ cannot he treated a~ a homogeneou~ group SInce thelr background~ are 
not ~Im!lar Accorchngly. no model deplctmg a bUilder'~/developer's declsion-making 
procc<,~ C..ln guardntce the ~ucce<,sful dlffu\lon of an mnovatlon The author therefore 
~lIgge<,h ccrtam gll1dellI1e~ 10 help II1no\ ator~ dlfflJse mnovatlon to home buildmg firms. 

RÉSUMÉ 

Le prè,ent rapport analyse la dlffu~lOn des mnovatlons parmi les entreprises nord­
américamc~ de comtructIon dOI"JlIcihaIre Par mnovations. on entend les nouvelles 
tcchnologl\;~'" relati\'e~ à de ... techi1lque~ et produm. novateur~. 

Il décnl la ~trllcture orgaI1l~atlonnelle de~ entrepnses de construction domiciliaire 
et la tournure d'e ... pnt particulière des con<;tructeur~/entrepreneurs qui dirigent ces sociétés, 
dan~ le but de complcndre \'cntrcpme~ même ct ses dlrigeant~. Nous y abordons ensuite 
le~ théOrie ... "'Ul la dlffu<,lon de~ technologle~ l'our mieux saJ~lr comment ce~ innovations 
~c répandent <,ur le~ marché ... No~ lecherchcs ont permu., d'établir les critère~ d'évaluation 
~ur Ie~queI ... ~e ba"~nt le~ constructeurs/entrepreneurs pour adopter les mnovatlOns. Ces 
cntèrc~ ont éte vériflé~ gI âcc à de~ entre\ ue~ auprè~ de douze COi~t:!:.!"ucteur~/entrepreneurs 
chol ... l ... dan~ la région Montréal-Ottawa. dont le~ réactlom. par rapport à trente produits 
novateur" ont été relevée ... 

L'éiudc a démontré que tou ... le ... facteurs associés aux critère~ d'évaluations sont 
Important ... pour le~ dl\'er~ constructeurs/entrepreneur~. et ce à des moments différents. Par 
ailleurs. les con<,tructl'ur~/entreprenelJrs ne peuvent pas être conSidérés comme un groupe 
hOInogèn\.. plll ... qU't1~ ..,c situent dans des contextes vanés. Par conséquent, aucun modèle 
déCrivant le proces~us décl~lonnel d'un constructeur/entrepreneur ne saurait garantir le 
succès d'une mnovatlon donnée. L'auteur préconise donc certaines lignes directrices pour 
aider Ic~ lI1no\'ateur~ ft diffuser les nou\ eaux produits et techniques auprès des entrepreneurs 
de constru("ilOn clomicihaire 

Iii 
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CHAPTER ONE 

INTRODUCTION 

This opening chapter is intended to convey background informal1on on the suhJcct 

and a research strategy necessary to complete the study. The author commencc~ hy gl\'ltlg 

a rationale for study and by explainmg the importance of the home bU1lding mdustry to the 

national economy. Innovation is seen. by the authol. as a rnean~ to ensure the economlc 

strength of the home buildmg firm 

The reader is acquainted with Important scholarship on the topic. put torth by 

institutions like the National AssocIation of Home Builders (NAHB) Then the re~eal ch 

question is stated and its key terms are defined The report'~ obJcctive .. are glven and the 

target audience IS specified. Finally, a methodology for wnting the report and a chapter-by­

chapter outline are presented. 

1.1 RATIONALE FOR STUDY 

Studymg the adoption of innovation to North American home building finTl~ i~ of 

paramount importance to society because the succe~s of the home bUlldmg mdu~try has 

vital economic Impact on the national econorny. Economlst~, new~ca~ter~ and bu~mc"i~ 

joumals routinely cite housing start~ as an indicator of economic performance For the 

home building firm, innovation is a rneans of keeping the mdustry at the Icadmg cdge of 

productivity by increasing its efficiency. Clearly, "construction i~ viewcd as a renectJon of 

a country's activities and economic, social and cultural values Il i~ an intcgral part of the 
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cconomy and It!:> Influence extcnds to almost every sector of an expanding economy" (SHQ 

J 988. 5) 

ln 1987. as illustrated In Figure 1.1, building construction accounted for Il billion 

dollar~ of Quebec's Gross Domestic Product (GDP). Residential construction accounted for 

7 bIlhon. or 64%, of thlS Il bilhon dollars (SHQ 1988, 7) In 1987, 8.5 billion dollars' 

worth of tnvestment was placed into private and pubhc fixed capital machinery id the 

housing sector. This generated 849 million dollars in maintenance, resulting in 30% of all 

capitol tnvestment In Quebec (SHQ 1988, 7). 

Construction 
-11.8% of GDP 
- $ 5.3 billion in wages 
- 177 800 direct and indirect jobs 

Building construction 

Residential construction 

$ 16 billion 

Figure 1.1. Economic Importance Of Residential Construction In Quebec (Source: SHQ 
1988) 

The construction industry in Quebec employs 124,000 workers of whom 103,900 

are dlrectly employed in building, constituting 5% of the !'.:'!?l labour force. Workers are 
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weIl paid; for example. in 1987. workers recelved on average $737.25 pcr wcc\... tSHQ 

1988, 8). 

In 1987, 27.8 billion dollars were spenl on resldenllal construction in Canada. 

accounting for 5.5% of HS GDP (CMHC E 1989. 3) and gcncrating over one million Job~ 

(CMHC E 1989, 4). As illustrated m Figure 1.2. the Impact on employment of the 

residential construction ;ndustry is extremely hlgh It was estllnated ln 19H6 that for l'very 

billion dollars spent in residential construction, 38.000 Jobs were crcated ln ail ~cctors of 

the economy, Il,400 of which were m construction 

Figure 1.2: 

Thousands of Person-years 
JnllIWŒ ~ J.mùrW ~ ~ 

Construction· 318.3 25 84 3292 

Manufacturrng 00 135.1 81.1 216.2 

Transportation, 
communication 
and utihtles 0.0 261 422 683 

Trade 00 535 1435 1970 

Rnance, ,"surance 
and real estate 0.0 127 394 521 

Service 00 40.0 987 1387 

Other: 
Agriculture 0.0 24 331 35.5 
Forestry 0.0 76 1 a 8.6 
Rshlng, huntrng 
and trapprng 0.0 0.1 07 08 

Minrng, minerais 
and related 0.0 3.0 1.7 47 

Total 3183 2830 4498 1,051.1 

Employment Impact Of Total Expenditure~ On New Resldenl1aJ 
Construction By Industry (Canada 1986) (Source. CMHC E 1989) 

In addition, the 27.8 bilhon dollars spent on construction generated 39.4 billion 

dollars (CMHC E 1989, 5). In Canada, it is estimated that every $1.00 spent on 
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con~truction generate~ $1 83 in ail "activity sector~" of the economy. This is remarkably 

hign in contra~t to other ~ecton, such a!. agriculture whlch for every $ 1 .00 spent generates 

$1.72. or tran<;portatlOn whlch generates $1.70. or business services which generate $1.56 

(SHQ 1988,8). 

The <;amc general economic charactenstics of the mdustry also appear south of the 

border ln 1988. con~truction accounted for 8.7% of the United States Gross National 

Product (GNP) (Wlggm~ 1988. 72). 

ln addition, the rr.uluplier effeet of the home building industry is signifieant. 

Manufaeturcrs and suppliers of raw materials, semi-fini shed goods. equipment, 

transportatton. communications, services. mfrastructure. finance. and commercial retail are 

ail aff,:cled by the economic state of the home building industry (Friedman 1993). 

Undoubtedly, "the resldenual construction industry is an essential part of our economy and 

it makc ... a sub~tantjal contnbuuon to the achievement of social and economic objectives" 

(SHQ 1988. 7). It is for thl!> reason that it is important 10 study the adoption of innovation 

to home building firms. The mdustry is a vital part of our economic system and can only 

remain slrong if tt is hlghly efficient Innovation is a means of enhancing the firm's 

performance by increasmg Il!> efficiency. productivity, competitiveness. by improving the 

qualily of homes bUllt, and by reducing construction costs. 

1.2 REVIEW OF LITERATURE 

The typical North American home building firm is smaU, highly competitive, and 

employs fewer than five fulltime employees who are often family members (Friedman 
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1991, 3) Having few ernployees is es~entlal to many home tlllliding tïrm!'> sml:t.' It 

rninimizes overhead costs dunng winter. when few proJect~ arc ln progress .• 1I1d dllnng 

times of economic slowdown (NAHB E 1991. 22). A~ a re ... u1t. the blltldcr· .... t)\\,11 staff arc 

frequently asked to perform many tasks For cXL\mple. the contwl\er 01 LI l'omp.lll)' wdl 

often over!.ee th~ accounting and do ~ecretanal worh. The hlltldcr hllmel!' oltell al't~ .I~ hnlh 

the developer and builder. He Inltiates the pro.lcct. ~eCtlre~ m fînanclIIg. and lIlanage~ Ihe 

construction, often WIth the md of a ... upenntendcnt. Most compamc .... have managed \0 

streamline cost~ by reducmg managenal expeni>e~ and hy hinng !-.taff who HIC ahle 10 

perform several dlfferent tash (NAHB C 1989, 20) 

Since most home buildIng flrms are srnall and rely heavlly on slJh-tradc~, unhh.e 

larger corporations. it is understandable that they are unablc to su ... tall1 Im, ... e~ Consequently, 

researchers and re~earch instttution!. like the Société d'HahltatlOn du Quéhec (SI-IQI, 111 Ihelr 

report entttied Technolo~ical InnovatIon ln Re«';ldenttal Con<.,truclloll and Produçtion vI 

Housin~ USIn~ Non Tradttional Method~ (1988). and Goldbcrg, ln lm NAIIB ICpOrll'llllllcd 

Diffusion of InnovatIon In the Hou~lI1~ Indu"tr)' (1 9X9 1. fecl th al t)lltlder ... /dl'vcl()rer~ arc 

unlikely ta experirnent wah unproved technologlCi> m the mdu ... try hecau ... e they would he 

unable 10 sustain the losses if the technologle~ wcre to fat 1 The NAHB repOl; further 

suggested that it can take up to twenty year~ for an mnovatlon to he IntegrJlcd mlo the 

market (Jones 1992, 170). Today, the firrn\ percclvcd con~crvatlvc mode of operation i~ 

seen as a fattor influencing the acceptance and rcjection of mnovattvc product~. 

Traditionally this has also been truc. the c()n~tructlOn procei>~ hai> bccn vlcwcd by 

researchers like Charney, in hi~ report entitled The AdeQuacy and Production of Low 

Income Housin2 (] 970), and Robens, In hi~ article enlitlcd "Home Buytng U.S A.: A 
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System!> Analy!>i!>," as opcrating in a "cJosed system" whereby the builder/developer and the 

sub-contracton, follow a routine and tradJtlonal method of organization and building. 

Robert!> !>tate~ that. "home builder~ fol1ow carefully dehned routines. and that these routines 

have bccn !>tream-lmcd to a pOint at which they pennit great efficiency of the activities 

them~clve ... " (Robert~ 1970,36) According to Roberts. it also means that any change in the 

tradttional routine can bring the ~ystem to a haIt At present. researchers feel this is still the 

case. Thc NAHB\ FInal Report Qf The Advanced Housin~ Technolo~y Pro~ram 099]) 

citC1> hOrizontal and vertIcal fragmentation of the industry as a cause for the "closed system" 

operation of the firm (NAHB E 199], 25) For this reason, the above researchers label the 

firm a1> highly con~ervatlve, giving its traditional mode of operation as the major factor 

influencmg the acceptance and rejectJon of innovative products. 

In a report wntten on mnovation and the home building industry, the NAHB's 

Advanced Housing Technology Program (AHTP) has identified new technologies in the 

market. proposed Ideas for Improvement of selected products. developed a plan to increase 

the spced at whlch developers use innovative products, and developed a quality 

improvement program for the buildIng mdustry (NAHB E 1991, 2). Although the NAHB 

IS compn1>cd of home builders. rcsearcher~ in the organization fail to look at innovation and 

the home building mdustry from the bUllders'/developers' point of view. Alternatively, they 

choosc to examine the problem from the manufacturers' point of view. As a result, the 

NAHB assumes that the builders/developers are at fault for not impIementing innovation. 

The Canada Mortgage And Housing Corporation (CMHC) has contracted out 

research on Innovation and the home building industry. This has resulted in a range of 

differing vicwpoints on the subject. Ils series entitled The Housin~ IndustQ': Perspectives 
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And Prospective!Workin\: Paper One ta Fivc (1989) consi!>t!> of Eve mdlvidual report!> 

prepared by Clay ton Research Assoclates and Scanada Con~ultants They \'1t'W thc home 

building industry as being very slow 10 adopt innovation yet recogflJ2.C thal the lIldustry has 

adopted many mnovations over a forty-year period. 

Over the past several decades. the change!> 111 the appearanCt'. 
structure and functional perfonnance of the !>inglc fmnily 
house have not becn revolutionary. Howcver. for the 
production process Itse1f. many small changes combincd 10 

achieve a marked advance from the mid -1940~ through the 
1960s. Since that penod. little progres!> ln thc production 
process has taken place. but the indu!>try continuc!> 10 adapt 
and apply new malenal!>, components. and methocb that have 
proven co st effective or of value. 

(CMHCD 19H9.51) 

The home buildmg industry's conservative production plOCcS~ i!> thercforc secn in 

these reports as a main factor influencmg the acceptance or rC.Jcctton of I11novatlon 111 the 

industry. 

The same line of thought is pre~ented in the report preparcd for the CMHC hy 

James F. Hickling Management Consultant!>, entitled Technol()~y Tran ... fcr and In.ll.ill.illlilll 

In the Canadian Residential Construction Indu~try (1989) Howcvcr. the allthor~ oi thl!> 

repon recognize that, "the low nse resldential con!>truction indu ... try 1!> not ~igllilïcantly 

slower than other industries to adopt innovation ... in which il fmd!> real advantage ... " (CMJ-IC 

B 1989, 21). 

Duff and Poitras, in their report (SHQ ](88), feel that the home buildmg indw;try 

has conservatively adopted mnovation. and they give the following factor!> a!> obstac:Je!> 10 

the adoption of technological innovation: fragmentation of the industry, regulullOn (bui Iding 
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codcl.), inadequate rel.earch and development performed by the industry. and an insufficient 

effort by government to promote innovations. 

The Centre De Recherche Industnel Et Technologique (CREDIT) has examined the 

problem of the adoption of mnovatlon In the home building industry as a question of 

!'uitable tcchnology tran!,fer CREDIT advocates greater technology transfers between 

companic~. governmcnt. rc~earch institutions and univerSIties. They feel that greater 

collaboratIOn 10 research between instItutions WIll increase the acceptance of innovation in 

the home buildmg mdustry. The benefits to collaboration were numerous in a study they 

pcrformed on Canadlan institution~ and companies mvolved in advanced-materials research 

and dcvelopment· "The advantages of collaboration were many, and they seemed to 

outnurnber trans3.ction cost~. advantages included increasing technology transfer, the 

acquisItIon of new complcmentary knowledge, fresh financing and the acquisition by 

cornpamc!I of ncw product line~ for the markets" (NIOSI 1992. 25). Their point of Vlew is 

helpful In undcrstandmg the diffusion of innovation. The author will expand upon their 

study by exammmg other factors mfluencing the acceptance and rejection of innovative 

producl~ by home building flrms. 

Fnedman ( 1991 ). of McGiIl Universlty's Affordable Homes Department, has studied 

mnovatIon in the North American home building industry and postwar housing innovation. 

He has come up WIth concrete Ideas concerning the organization and structure of the home 

buildIng industry with respect to introducing innovation. He has illustrated an understanding 

of the organilatIon and structure of home building firms and has also suggested ways of 

diffusing innovation to them. Much of his work serves as a foundation for mine. 
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Most research examining innovatIon and the home building indllstry. \Vith the 

exception of the CMHC, CREDIT, and McGill UI11\'er~ity ~tlldie!>. regard the mdllstry's 

conservative mode of operation as bemg a key factor \Il the acccptanCt' or lell'ctlOn 01 

innovatlve ideas. It blames the home buildmg: Industry for not want1l1g: to change It~ proct's~ 

of construction by adoptmg InnovatIOn Thl~ report (hffer~ from the abo\'t' 1 eptlf!.., 'IIlCl' 11 

analyses why certain innovallve product~ are accepted or rCJccteo b) thl' hOllle ouJldlllg 

firrn. The author's research build~ upon past stlldles whlch have ~lIllply lool-ed at the 

organization and structure of the home buildIng industry and at product!-t lell'cleo oy thl' 

industry, by examinmg ail the factor~ which Influence the acccptancc and rCll'ctlol1 (If 

innovative Ideas to the home building firm. The author will attcmpt to dClllom'latc tlm 

examinatlon in the following chapter~ by explonng the subject l'rom a ol'Ildcl's/developcr\ 

point of view 

1.3 RESEARCH QUESTION AND DEFINITION OF KEY TERMS 

The author will answer the following questton. 

GIVEN THE NORTH AMERICAN HOME BUILDING FIRM'S 
ORGANIZATIONAL STRUCTURE, WHAT ARE THE FACTORS 
WHICH INFLUENCE THE ACCEPTANCE OR REJECTION OF 
INNOVATIVE PRODUCTS BY BUILDERS/DEVELOPERS? 

DEFINITION OF TERMS: 

The HOME BUILDING FIRM rl'fers to buildmg/development companic~ who work 

on the developm~nt and construction of projects The developcr In mo~t ca~c~ will al~o act 

as the general contractor for the development. Thc~e project~ arc strictly constructcd for 

residential occupation and can con~ist of condomintum~, row hou~ing, detachcd hou~tng, 
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~cml-detached housmg, and apartment units. The$e companies at times may perform 

renovaUon work, but the maJonty of their work lies in new construction. Companies which 

prefabricate hou~e construction are not mcluded in this definition since they are subject to 

an entlrely ~eparate report, nor are owner builders who act as general contractors for their 

own h()mc~ includcd In thi~ defimtlOn of the firm. 

ORGANIZATIONAL STRUCTURE refers to how home building firms organize 

and structure them~elve~ In order to operate effectively. What lines of communication exist 

between pen.,ons workmg in the office and on the site? Who performs what jobs, and why? 

How much mfluence doe~ the owner or president have on the entire development and 

huildlng process? How does the crucial decision-making process in the life of a project 

work? How doe~ the organizational structure of a company influence the delivery of a 

proJect? What IS the correlation between the Slze and organization of home building firrns? 

INNOV A TIVE PRODUCTS or INNOVATION refers to new technologies in the 

form of new products QUIte ~Imply. "An mvention when applied for the tirst time is called 

an mnovation" (Mansfield 1968.99) The NAHB refers to innovation as an "idea, practice 

or obJect that i~ percelved as new to a potential user or adopter. Innovation must involve 

a fundamental change in technology and can be of two types" (NAHB B 1989, 4): 

1) A product mnovatlOn IS an object that improves the utility of the house or 
any of its components. 

2) A process innovation is a new method or object (e.g. tool. equipment etc.) 
that has an Impact on the method of housing construction. 

Given the scope of this paper, the author has chosen to deal only with product 

innovation. Innovations in design and tools are subjects for two completely separate papers. 
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BUILDERSIDEVELOPERS refer to indivlduals who operat~ home huilding fmn~ 

and work at both the development and constructIOn of houslIlg project~ Tht'y "put togcthcr 

the entire housing package, includmg land acquisawn. deSIgn. conMructlOn. mal kelmg ami 

sales" (CMHC C 1989. 1). Since most indivlduals operate hkc thl~. 11 l~ more logkalto cali 

them BuilderslDevelopers 

1.4 OBJECTIVES 

In answering the research questIon the author will. 

* Gain a better understanding of the orgamzatlOnal structure of thc hOlllc huilding 
industry: 

Gain a beuer understanding of the proces~ of technologlcal dlffu!\IOI1 or mnovatlon 
in the home building industry; 

* Observe the vanety of mnovation accepted and re.lccted hy home huJldmg Imm. 

* Gain knowledge of the types of product!> which will work within the home hlllldmg 
firm's organ:zational structure; 

* Determine if the home huildmg firm i~ com.ervatlve m adoptmg mnovatlOn, 

* Determine if wc can truly assume that the home blllldmg firrn i ... dcflclcnt III u~ing 
mnovation; 

* Determine if the home building firm i~ utilising certam mnovatlOm. wtuch mcct It!> 
requirements to ensure success. 

1.5 INTENDED AUDIENCE 

The prime users of the report will be scholar~ of innovation in the North Arncncan 

home building industry. Secondary m.ers will be the manufac;turers of innovatlve product!>, 

builders/developers, architects. designers. and engineer~ who are re!>pon!>iblc for inventing 
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and u~ing Innovatlve product!>. Although parallels in the home building industry outside 

North Amenca may be found, this repon can be suggested for use only in understanding 

the employment of innovation in the North American home building mdustry. 

1.6 METHODOLOGY 

The author an!>wers the research question through a hterature review and interviews 

wJth bUllder~/dcvelopers. In the literature review, the author assumes a historie approach 

whcn examInmg the organi7atlonal structure of the home bUlldmg firm and refers to sorne 

innovation" whlch the home buildmg: mdustry has adopted or rejected. Moreover. the review 

i~ uscd to galll a better understandhlg of tcchnological diffusion into the industry and to 

devclop a ~ct of evaluatlon criteria guidmg builder~'/developers' decisions on technology. 

The author examme" s<'l1olarly works on the ~ubJect by researchers like Goldberg and 

rcsearch m~tttutJOn~ liJ..c the NAHB in order to determine the factors mfluencing the 

acccptance or rCJectJon of the~e mnovatIve products. An attempt IS made tG use CUITent 

~ourcc~ e\ccpt where hl~toncal pOInts reqUlre tradltlOnal re~earch. Ascertainmg whether the 

tïrm I~ eager or rcIuctant to accept or reject innovative products i~ based on the findings 

of thl~ l-tudy 

The structured interviews enforce and supplement the literature review by 

demonstrating the builder's/dcveloper's perceptIOn of the importance of evaluation factors 

attained through research. The NAHB classification chart as shown in Figure 4.2 is used 

ln classifying innovations shown to bmlders/developers. Innovations are therefore placed 
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in the following categones: foundatlon. structural frame and enclosure. plull1hmg .md 

sanitary, heating ventilation and air condltloning. and encrgy supporting systems 

1.7 LAYOUT OF REPORT 

ThIS report is compnsed of ~L\ cbapter~ In Chapter One. cntllkd INTRODUCTION. 

the author introduces the topic and give~ a rattOnale for the study A thenretH:al framt.:wOl \... 

for the research is pre~ented, along wlth the re~earch qllc<.;tlOn and ohICCIt\'e~ (If the 

rese.:uch. A methodology for wntmg the report I!-. estabhshcd. and the IIltendcd Hudll'IKt.: for 

it is specified. Finally. an olltlme for the report i~ propo~ed 

Chapter Two, entitled THE ORGANIZATIONAL STRUCTURE OF THE HOME 

BUILDING FIRM' HISTORICAL PERSPECTIVE, pre~ent~ the organllaltol1al <.;truclllfe 

and delivery process of the North Amencan home building ftrtn from a hl ... tolll:al pOlllt of 

view. This chapter illustrate~,. constraint~ on the firm due to 1l~ organl/:al1onal 'itructurc and 

delivery proces!-.. problems and limltatlon~ whlch huilder!-./dcvclopcr!-. facc duc to the 

organizational structure and the delivery proces!-. of the mdu~try. :md the f ramework wlllch 

the industry follows. This I~ expres~ed from 1945 untIl the prc!-.cnt, u!-.ll1g <.;tall~I1C"', char!<., 

and diagrams as eVldence The above subJect~ are explored in an evolutlvc fa~l1J(m in the 

hope of detenmning the root~ of pre!-.ent re!-.tramt ... III thc mdu~lry 

ChapterThree, entttled THE ROLE OF THE KEY PLA VERS INVOLVED IN THE 

ADOPTION OF INNOVATION IN THE HOME BUILDING INDUSTRY, hulld ... uponlhc 

preceding chapter by examining the parameter~ for mnovation In the home hulldmg 

industry. First, theones about InnovatIon are examincd Thcn. the author examJnc~ 
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technology dlffu ... ion theoriel., ofmnovation put forth by Mansfield, Schumpeter. the NAHB, 

the CMHC, and CREDIT. Having under~tood the organizational structure of the home 

huilding lI1du ... try as cxammed ln Chapter Two. and the process of technological diffusion, 

an attcmpt II., made to determme the avenues of technologlcal diffusion ~hich will lead 

innovatIon ... 10 the home buildmg firm and lOto the marketplace. The partie~ involved in the 

dlffu ... lOn of mnovation. con~lstmg of the govemment. the manufacturers, the home building 

firm. and the <,ub-contracting firm are examined Fmally the dIffusion of two innovative 

product ... " explored to further comprehend ideas put forth In the chapter. 

Chapter Four. entltled FORMING EVALUATION CRITERIA. specifically 

addre ...... e ... the [CI,earch que~tion by proposlOg evaluation cnte na. attained through research, 

influcncmg hutlder ... ·/deve10pers' deClSIO'1S on technology. Further, a scientific evaluation 

procedure enabhng the author to record and analyze the data 1 ... presented. 

The necc~~Jty of approaching builder/developers to venfy the validity of the 

evaluatlon crnena. and the mterview procedures are illustrated. The rationale behind 

choo"'1I1g lOno\'alIve product ... to present to the bUllder/developer and the matrix designed 

to m, ... , ... 1 ln rccordmg data are explamed Fmally. data analysls procedures are established 

Chaptcr Flve. entitled BUILDER'SIDEVELOPER'S INSIGHT ON EV ALUATION 

FACTORS. illu ... trate ... the builder'~/developer's vlews on the factors comprising the 

cvaluatlon critcna put forth in the previous chapter. Each of the factors of the evaluation 

criteria i~ dlscu ... ~ed. and an attempt is made to illustrate discrepancies in the researcher's 

view ... of the cnteria and that of builders/developers 

The content of thi~ chapter IS derived from a literature review and from the author's 

analysis of the 1I1formation from the mtervlews with selected builders/developers. 
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The concluding chapter, entitled BUILDER'SIDEVELOPER'S EVALUATIVE 

PROCESS FOR INNOV ATIVE PRODUCTS, firmly answers the rescarch question hy 

illustrating the factors which influence the acceptance or rejection of inno\'au\'c product~. 

using ideas presented throughout the document. Based uron the factor~ whICh IIlIl11Cl1Ce thc 

adoption of mnovation to the home huildmg finn. conclll<;ion ... are drawn a~ tn whcthcr the 

firm is eager or reluctant to adopt such innovation~ Fmally. ~ugge~tlon~ arc made a~ to 

how innovators can introduce innovation to home bUilding finn~ 



CHAPTER TWO 

ORGANIZA TIONAl STRUCTURE OF THE HOME BUILDING FIRM: 
HISTORICAL PERSPECTIVE 

2.0 INTRODUCTION 

ln order to deterrnine and cornprehend the factors influencing the acceptance or 

re.lcction of innovation in North American home building firms, ont: should truly 

underMand the organizational structure of home building firms. This requires an 

understandmg of the personal character of builders/developers. It is the author's belief that 

a historical perspective i~ worthwhile smce builde: s/developers leam and make decisions 

ba~ed upon the mdustry's history and their personal experiences. Such a focus is required 

to understand the ratIonale and limitations which mfluence such firms today in adopting and 

rejecting mnovatlve ideas. 

ln this chapter the author examines the setting from which builders/developers have 

emerged. Then. the author looks at the organizational structure of home building firms since 

1945 with respect to the factors influencing the adoption of innovation. Finally, the 

organizational structure of the home building firm today is examined, with particular 

attention paid to sorne of the factors characterizing these firms which influence the 

acceptance or rejection of innovative products. In arder to gain a greater understanding of 

the home building firm of today, the profiles of several players su ch as Bruce McLaughlin 

and Robert Campeau are examined. 
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2.1 THE NEW FRONTIER 

A long time ago came a man on the track. walked thirty 
miles with a sack on his back. He put down his load where 
he thought it was the best. He made a home 10 the 
wildernes!I. Built a cabin in the wmter snow. and he 
ploughed the ground white the cold wlrd!> blcw. Ali the 
travellers walkmg down the track. they nrvcr wcnt further 
and neveT went back Then came thc churchc!> then came the 
schools. and then came the lawyers and then came the rule~ 
Then came the trams and the traveller!> wlth thclr 10mb Then 
came the mines and then came the yard~ Then thcrc werc 
sorne hard urnes and then there wa!> a war. .. 

(Dire Strait~. "Telegraph Road") 

North America's development has been influenccd by thc contincnl's "Irontlcr 

mentality." Fuelled by demographic growth and cconomlc cxpan!-.Ion, North Amcncans 

have persistently pushed back the frontier and rcplaced tt wtth urhan dcve!opmcnt 

Ostensibly. mistakes had marginal consequences !>ince the !>upply of vlrgm land ... CCIllCt! 10 

be inexhaustible. The goal was the complete devclopmcnt of the fmnller Ilowcver, ... uch 

an expansionist vision was devoid of consIderation for the long-term co"'1 and con ... eqllcIH.:e ... 

of action. So strearns were paved over a" supplies of watcr were redlrectcd lor the lI ... e of 

urban and rural societies. Towns and e1Ue~ emcrgcd whcre the hmterland oncc !-.Iood 

untouched by man. Charged wlth the !lptnt of the Ume, cngmccr!-. ~l!ch a ... Wllltam Van 

Home completed the Canadmn Pacifie Railway In 1885 and !'>uccccdcd 111 Imklllg the 

Atlantic to the Pacific by steel and rolhng stock. The Imc wa~ laId acro~ ... an cxtrcrncly 

difficult terrain and was widely regarded a~ "a tremendou~ [financtal and cngrnccnngJ 

accomplishment for such a young country" (Herstein 1970, l(5). Mo~t importantly. the 

frontier was irreversîbly opened for rnass Immigration and urban dcvclopmcnt. 



]8 

By the turn of the century the frontier had been extinguished, as illustrated by the 

emergence of sporadic communities which formed the foundations of modern day cities. 

Inspircd and driven by a visIOn similar to Van Horne's, home builders/developers sel out 

to conquer the "urban fronuer " In the post-Second World War period, infant cities were 

transformed into !o.prawling metropolitan areas by builders/developers. Indeed, the home 

building firm !o.erved a~ the vanguard in the wave of modern urban expansion. 

The adoption of mnovation by home building firms greased the wheels of 

expansionlst development in urban centres. Only by examimng the mindset of 

buildcrs/dcvclopcr~ can thts unique transformation be analyzed and understood. It is within 

this contexl that these modern soldiers of e'Cpansion are understood Furthennore, their 

cntrepreneurial spirit must be viewed as a key factor in the acceptance and rejection of 

innovative idcas by the home building firm. The means and methods which 

buildcrs/dcvcloper~ employed will be examineè presently. 

Il i!-. the author\ opmion that m order to truly understand the organizational structure 

of the home building firm today we must examme its evolution. This will enable us to 

understand ln greater depth the adoption of innovation by such firms today. The ensuing 

section tllustrate!-. the evolutton of such firms since 1945. 

2.2 THE EVOLUTION OF HOME BUILDING FIRMS SINeE 1945 

Prior ta the Second World War. North American home building firms consisted 

primarily of ski lied carpenters who would build one house at a rime for individual families, 
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or on speculation.! AIt components of the houses were manufactured on the sile. resultmg 

in a longer construction p~riod than today. 

After the Second World War, a tremendous necd for houslIlg arose The 

combination of the backlog of demand stemmlllg from the grcat deprcs~\On along wuh the 

large number of servicemen returning from the war requmng adcqwvc hOllSlIlg rcslIltcd III 

a North American housing shortage (CMHC H 1989.6). The federal government and the 

public were concemed as to whether pnvate industry could suppl Y enough housing to meci 

this demand. Jn Canada. the government crcated and administcrcd Wmlllne HOll"lIlg 

Limited, a company, whlch built 16.849 unit~ between 1941 and 1945 (CMHC H 19X9, 1 ~). 

Home building firms like Campeau Corporation. which built 16.000 unH!-. III the Ottawa 

region from 1950 onwards (CMHC C 1989.23), eagerly ro~e to the challenge SlITlllarly. 

S.B. McLaughlin constructed 8,000 housing unit~ In Missls~allga lrorn 1950 10 1970 

(Lorimer 1978, Il). Levitt Construction built 3,000 to 5.000 umt!-. per year hy 1950 (l''~Jchlcr 

1981, 112). and the Canadian Equity and Development Corporation~ built 8, 121 unJl~ i rom 

1953 to 1962, housing 28.426 person!-. (Se·tt.~l1 1977,35) Horne building Imm, provcd that 

sudden and overwhelming post-war demand for hou~ing could be suppllcd 

Success wa.~ made possible by dcvelopers' accc!-.~ 10 large land tracl~ WhH;h allowcd 

for economies of scale. publicly financed service!-., and the avmlabihty 01 I<lw-cost 

mortgages to the a"erage citizen. Growth wa!' further facilitated by rt-ac CanadJan Central 

IBuilding on speculation refers to a builder complctlOg a unit which 1~ for ~ale prior 
to having sold il. Since the builder is ~peculatlOg that a cu~tomcr will buy the Unit, he J~ 
at tremendous risk. 

2This corporation was owned by E.P. Taylor and built the Don MJII~ project north of 
Toronto. 

-
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Mortgage and Hou!o.mg Corporation which guaranteed mortgages for Canadians. In the 

U .S.A. the Federal Hou~Ing Administration CFHA) served a similar function. 

Mcanwhile, government provided transportation to such projects with the 

con!-.tructlOn of extcn!o.lve hlghway systems. Indeed. it was the completion in the early 1950s 

of the Don Valley Parkway linkmg downtown Toronto to North Toronto which made viable 

the Don Mill~ proJect. owned by The Canadian Equity and Development Corporation 

(Sewell 1977, 35). 

Clcarly, home building firms responded to this shortage of housing by organizing 

into efficient manufacturing team~. Builders/developers, running home building firms: 

.. .looked at the old ways of home building, they saw 
disorder. hour~ and day~ of downtime. and people constantly 
trying to figure what 10 do next and how. To merchant 
builders. the picture that perfectly described traditional home 
buildIng was a group of men standing around a ho le or on a 
lot scratching thclr heads. This was not American 
manufacturing a!o. merchant builders understood it. Their 
model wa~ a productIon line tumir g out Henry Ford's 
Model T 

(Eichler j 98 J , 65) 

The constructIOn sile was seen as an assembly line which would bring order to an 

archaic slow-moving system of construction. These firms proceeded to make the industry 

more spcciahzcd Where carpentry wa~ once broken dOWll into rough and finishing work, 

these firm~ further divided Il mto layout. framing, and rafters. The same specialization was 

achieved in the other trades such as plumbing, painting. and electrical engineering. resulting 

III the rapid completion of projects. The specialization of sub-trades only became possible 

as the steadiness of their work increased. eliminating their need to work outside of their 
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particular trade. Undoubtedly such specializalion lcd 10 the !oIchedule bccoming the ncw 

"Magna Carta" of the industry. 

Such performance became possible 111 the carly 1 C)SO!ol a~ new modes of financmg 

were made available to developers. Construction loans whlch were onœ pCH.'cived a~ too 

risky for financial institutions were now gl\'cn 10 home huilding l'II 11l!o.. flllancmg. 

approximately 75% of the project's costs Home building finm were qUiel-, 10 lcarn how 10 

over-mortgage deals. thus allowing for ~urplu~ funds to finance othcr deal~ \ 

Construction loans therefore not only fllnded the proJecl ln 
which they were applicable but. throllgh direct OVCI 

borrowing and even more through indirect mcan!ol (dcferrcd 
payments to SJbs and supplier~). provided cxcc~s worklllg. 
capital. ThiS money W~ u~ed for deposlt~. down paymcnt!ol 
and front-end cost~ on sub~equent proJect!ol where ~uch 

amounts could not Immcdlately be covered by olher 
construction loans. 

(Elchler 1981, 51) 

Furthermore, supplier~ gave home bUIlding finm hnc~ of credn whlch allowcd them 

to pay for materials as long a~ 30 day!. after dehvery 

The "super builder" was created. building hundled~ of h()u~c~ per ycar. Conlra<.,led 

to the "super builder," the smaller home buildmg firm. whlch con~tIlulcd the maJonly of 

firms, had an owner who used consultant~ Iike engtnccr~. lawycr!-. and de<"lgncr~ when 

needed, and maintained a staff consisting of superintendent!-.. a ~alc!-.men, a hookkccpcr, and 

a secretaryl receptionist (Figure 2.1). 

3In order to over-mortgage a project a deve)oper must have purcha~ed land earlicr, 
enabling him to over-inflate the cost of land. 
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Figure 2.1 Organizational Chart Of A Small Home Building Company (Source: 
Eichler 1981) 

"Super builders" producing more than 300 houses per year had three times the staff 

on the payroll as shown in Figure 2.2. In order to achieve greater economies of scale. the 

"super builders" diversified their products and markets throughout the 1970s and up into 

the mid-1980s. 

Undo1lbtedly, most "super builders" like S.B. McLaughlin, Levitt Construction, 

Campeau Corp., and Nu West Developments experienced far less success as giants in the 

field than they had in their earlier years as small-time developers. The main reason for their 

failure was that the original sm aIl firm was able to control aU aspects of development; 

when the company expanded, control was delegated by the builder/developer to far less 

competent and self-interested management. 
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Figure 2.2: Organizational Chart Of A "Super Builder" Home Buildmg Company 
(Source: Eichler 1981) 

Let us now look at the home building finn of today to see how il functions and how 

that effects its adoption of innovation. 

2.3 THE TYPICAL HOME BUILDING FIRM OF TODAY 

2.3.1 THE CYCLICAL NATURE OF THE INDUSTRY 

The organizational structure of today's conventional home building firm has emerged 

in response to the historical and economic environment in which it had to function. This 

environment, as illustrated in Figure 2.3, is one winch has been characterized by boom and 
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bust cycles. The home building finn has adopted its particular structure so that overhead 

operational costs are kept to a minimum so as to survive periods of economic slowdown. 

Figure 2.3: 

Thoualll. 
DfUn11a 

~o-------------------------

240----------------~ .. ~r_-------

120--------~~,~--~~--~~~---

60--~--~--.~.~~----~~.~~-.. . " . .... ,- '.-
•••••••• ",rtml"l 

o 1 1 1 1 1 1 1 1 1 

1946 51 56 61 66 71 76 81 86 

Housing Starts And The Economy 1946-1986 (Source: CMHC C 1989) 

2.3.2 FINANCI~G 

Financial institutions constitute the most important locus of power in the home 

building industry by virtue of their control over builders/developers (Friedman 1987, 34). 

This control is achieved by the financial mstitution's willingness to finance projects. Few 

builders/dcvelopers are capable of buildmg a project without financing, leaving them at the 

mercy of such financial institutions (Goldberg 1983). It is therefore of paramount 

importance to understand both the process by which builders/developers arrange financing 

and the financiaI institutions' criteria for lending. 

The criteria of financial institutions for loaning money to a specifie 

builder/developer depend mostly on his proven "traek record." Thus, a builder/developer 

who has had previous financial troubles will encounter difficulties in receiving adequate 
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financing from his financial institution. The conscrvativc attitude of financial institlillon~ 

towards them makes 11 extremely difficult for new builders/de\'doper~ (who lad .. provcn 

"track records") to arrange for financing. Often they will have III find pattner~ who can 

provide them with access to necessary funds, 

The financing of projects is commonly achieved through two rncthods Permanent 

Financing, consisting of Complction and ProgIes~ Draw~ FmanclI1g. and Bndge FlIlam:lIlg. 1 

Permanent Financing is long term, 5 to 25 years. and typlcally takc~ the [orm of a mortgagc 

extended through a mortgage company The financial mstttutHlIl WIll lend approxllllillcly 

75% of the cast of the project. In sorne cu!o.c!o., when govcrnlllcnt agem_ie~ ~llch a~ the 

CMHC are involved in the financing, up to 959'(' of thc CO SI of the proJec! lIlay he..' loane<.l 

In Completion Financmg the hUlldcr/dcvclopcr I!-. gl\'cn money by Ihl' tlllanClal 

institution 35 days after the completion of the pnlJect. ~ whcrca:-. III Progl e ...... I>raw ... 

Financing the financial institution disperse!:. fund~ according to thl' pacenlage of the..' proleel 

which is complete. For example. when the foundatlOn of a proJcct I!-. hull!. the 

4Bridge Financing is often refen'ed to as Interim Financing 

535 days is the maximum period for which a sub-contractor can take a hen on thc 
project, for disputes in the payment of tus work FinancJaI in~tttution~ mu!-.t cn~ure that 
there is clear title of ownership of the project, m the event that, in the future, thcy take ovcr 
the project due to the builder/developer defaulting on hl~ loan 

A lien is, "a claim, encumbrance. or charge on propcrty for paymcnt of ..,orne dent, 
obligation or duty" (8lack's Law Dicuonary, 1990), 
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huJldcr/developer will rece è 15% of hi~ loan.6 Very few permanent financing companies 

ofrer progrc<,,, draw~ financing to bUllders/developers. 

Bui!dcr.,/dcveloper~ who are unabJe to arrange for this type of financing must 

arrange for Bndge Financmg in order to attain capital to build the actual project. Bridge 

financmg 1<, "hort tcrm, one to two years. and given by chartered banks and private lending 

institutIon'> ln ordcr 10 recelve brIdge financing, banks and lendmg institutions require that 

the bUI!Jers/developer~ arrange for permanent financing in the form of completion 

financmg Thl" em,ure~ such lcnding Institutions that if the proJect does not sell, the 

bUllder/devclopcr will recclvc fund~ after completion of the project, by the mortgage 

company, In ordcr to pay them bacl-. Having permanent financing also permits the 

blllider/developer to arrange financmg for customers by transfernng the mortgage to them, 

provlding thm credit ratmg i~ acceptable to the mortgage company. 

Financml institutIOn!>. would appear to show Intle con cern for the physical 

COllstructlOn of the project. However. prior to relea~ing funds, they insist that their 

11lSpeClOr~ (who can be archttccts or engineers) mspect the houses to ensure that the 

constructIOn meet~ the requirements established by the building code. Accordingly, a 

bllildcr/dc\'r1op~r wIshmg to ll<"C mno\'ath e products in the construction of homes will not 

he discnmInuted agumst hy financial institutions as long as these products mee! the 

standards of the building code Neverthele~s, if such innovaùve products increase the cost 

~ Fmancial mstitutlons require that builders/developers require sub-contractors to sign 
a "Watvcr~ of Lien Form" upon recerving their pay. This ensures that there is clear title to 
the propert)' hy the builder/developer. ln the event that, in the future, the tinancial 
mstltutton I~ forced ta take over the property due to the builder/developer defaulting on his 
loan. 
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of construction to the point where the financml institution fecb that the h()l11c~ Will not ~l'Il. 

then they will be very hesttant to give the builder/dcvclopcr tïnancmg (Fnedman 1(9)) 

Clearly, financial instItutions exhlbll a greater mterest 1tl the type of dwellmg unit!> 

and location m whlch a bUilder/devcloper i~ buildtng than \Tl the actllal physlcal 

construction of the units. If the condomInIUm market l~ ~aturated 10 the Montreal area. and 

a builder/developer seek~ finaneing to bUlld such a pro.lect. It I~ qulte unhkcly tbat fm <Illlï a 1 

institutions will give him financing. 

2.3.3 ADMINISTRATIVE MANAGEMENT 

Due to the econornic enVlronment \Il whlch home building tïnn~ (lperate. IllU..,t 111111.., 

are relatively small and often fanllly controlted (Friedman 1':>91. 3) Few lI1anagell.d 

employees are engaged. In faet, 80% of the flnnfo> m Quebec have fcwer thun live lulltlllll' 

employees (SHQ 1988. 13). 

2.3.3.1 THE BUILDER/DEVELOPER 

Builders/developers as~ume mO~l managenal role!'o. needcd \() run the company They 

are responsible for arrangtng financmg. ad verllsemcnt~. pro.lect managemcnt. olf lCt' 

management. and numerous other ta!>h (a~ lllu!>trated In Figure :2 4) Tlm ha.., re~lIllt'd III 

the builders/developers bemg extremely busy and ovcrworked . ..,mce lhcy mu..,t lo()k alter 

most matters of running the firm. Thl~ <;tre!.~ mu~t be takcn mto cOn',ldcrallOn a~ a factor 

influenemg the adoptIOn and rC.lection of mnovatlvc product~. 



f>ROJECT 
MANAGEMENr 

FINANCING 

SALES 

OFFICE MANAGEMENT 

28 

EXAMINA TlON OF 
COMPETlTION'S PROJECTS 

MARKET CONDITIONS 

BUILDEA/DEVELOPER 1---- SEARCH FOR 
NEW PROJECTS 

MATERIALS CHOICE 

ADVERTISING 

Figure 2.4: Builder'slDeveloper's Administrative Duties 

2.3.3.2 THE BOOKKEEPER 

Most companies have a bookkeeper on staff who is responsible for accounting and 

secretarial work (See Figure 2.5). This person is a fundamental part of the company sin ce 

he ensures the smooth logistical operation of the company. The bookkeeper will often take 

care of the payroll and ensure that ail bills are paid. He can also act as the 

builder's/developer's assistant. As the company grows, the bookkeeper assumes more of a 

managerial role, acting as a supervisor to other employees.7 In order to perform at such a 

7 At this point in growth the bookkeeper is often called the controller and is responsible 
for administering the operations of the office. 
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demanding position he must be extremely capable. efficient. and able 10 pcrform a number 

of different tasks. 

2.3.3.3 THE SUPERINTENDENT 

Depending on the quantity of work and the huilder's/developer's knowlcdge of 

construction, sorne companies may have ô.\ [ulltime superintendent on staff who I~ capahle 

of managing more than one project (See Figure 2.5). This per~on aet~ a~ a prolcet manager 

and runs a11 aspects of the project. He works very c10sely with the buildcr/dcvclopcr mul 

manages the sub-trades to ensure that the work i~ done properly He lS often rc~pon~ihlc 

for organizing the scheduling of the sub-trades to ensure that the site run~ cfflclcntly and 

according to schedule 

2.3.3 .4 REAL-ESTA TE AGENCIES/SALES PERSON 

Large home building companies will have a salesperson on staff who rcccivc!o. a hasc 

salary and gets commission on his sale~ (See Figure 2.5) Sm aller home huilding cornpamc!-. 

cannot afford the cost of having a sale!.per~on on staff and must resort to rcal c~tate 

agencies who charge a certain percentage of the ~ale~ a!-. eommlSWln The~c agcnclc!-. 

perform the n\'ec<!ssary advertising and have a large custorncr base to draw upon for ... alc~ 

Employees working for home building firm~ are rcmarkably vcr~atilc. capahle of 

performing more than one task effectlvely and efficiently Paradoxlcally. thc~e cmployec~ 

operate as specialized generalists in a multidimen~ional field Con~ultant!-. ~uch a!-. engtncer~. 

lawyers, accountants, architects and designers are hired when needed for specifie joh!-. (Sec 

Figure 2.5). 

During times of economic slowdown, home building/development firm~ can operate 

with as few employees as one bookkeeper. This ability 10 operate with low ovcrhead cost 
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is a remarkable aspect of the home building firm, one which ensures its survival. Clearly, 

"builders/entrepreneurs who form the core of the home building finn, try to maintain 

equilibrium by keeping lean and mean" (NAHB C 1989, 20). 

BUILDER/DEVELOPER 

CONSULTANTS 

Englneer 
Lawyer 
Accountant 
Architect 
Designer 

1 

BOOKKEEPERI SALESPERSONI SUPERINTENDENT 
SECRETARY REAL ESTATE AGENCY 

-

Figure 2.5: The Administrative Structure Of The Home Building Firm (After Eichler 
1981 

Understanding how home building firms are administered is essential to the 

comprehension of the factors influencing the their acceptance and rejection of innovative 

products. An exploration of the administrative structure of the firm offers substantial insight 

into the determining factors which influence su ch decision~. 
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2.3.4 CONSTRUCTION MANAGEMENT 

The construction process has emerged as an extremely fragmentect mcchanism. 

fonning a pyramid in which many sub-trades perform crucial tasks orchcstratcd hy the 

superintendent or builder/developer. This allows builders/developcrs to ohtain competitIve 

prices for services from sub-trades when required, while not ha"tng to keep lhcm 

pennanently on staff. Firms fluch as I&S Construction of Montreal will oflen suhCOlllract 

90% of their construction work (Sigler 1993). 

2.3.4.1 THE SUB-CONTRACTORS 

For any given project, different sub-contractors arc u~ed for clcctrical. plumhing, 

painting, carpentry. roofing, foundation. etc. Some sub-tradc~ are iurther scparated into 

more specialized divisions. Subs spectahzing in carpentry work can he dlVldcd lIlto lhosc 

working at framing. flooring, form work. or cabinet making (Friedman 1991, 5). Thts 

results in each sub-trade operating a!' a tcam with dIffcren! goab. CommUI1ICa1101l hne!'. run 

from the builder/developer or superintcndent to each !'.ub-contractor but not IrolD ~uh­

contractor to sub-contractor, as illustrated in Figure 2.6 This proces~ ha!'. turned the 

construction site Înto an assembly \ine, making it a strcamlincd, cxtrcrnely efficient 

operation (Friedman 1987, 27). 
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Figure 2.6: Unes Of Communication In Project Development 

The sub-contracting finn. like the home building firm, operates with as few 

employees as possible. Larger finns will have a bookkeeper on staff who administers the 

office and answers caBs (See Figure 2.7). 
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Figure 2.7: The Traditional Sub-Contracting Firm 

A) THE OWNER 

The owner of the sub-contracting ftnn, like the builder/developer, IS overworked and 

occupied with the day-to-day operations of his firm. The owner is responsiblc for givlIlg 

estimates, choosing materials, managing his workers, keeping budgets, getting new jobs, and 

numerous other tasks (as illustrated in Figure 2.8). 
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Figure 2.8: Sub-Contractor's Administrative Duties 

B) FINANCE 
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While many sub-contractors have access to formallending institutions, most finance 

material costs for jobs by receiving lines of credit from supphers of materials. A line of 

credit enutles the sub-contractor to pay for his materials from 30 to 90 days after 

purchasing them. This provides him enough time in which to get paid by the 

builder/developer. Sub-contracting firms will borrow from lending institutions when 

purchasing expensive pieces of equipment. If they are not using this equipment frequently. 

most firms will prefer to rent them. The biggest problem facing sub-contractors is collecting 

payment for work. If a builder/developer is not satisfied with the work or do es not have the 
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funds to pay the sub-contraclor, then the sub-contractor IS forced to absorb considerable 

losses. Although the sub-contractor can put a lien on the builder's/dcveloper's pro.lcct, such 

an action involves the use of lawyers whlch can be quite cxpcnSlve. 

While the builder/developer ha!> mfluence on the adoptton of mnovatlon relatlllg. 10 

aU trade5., the sub-contractor only ha~ mfluence relatmg 10 hl~ own traùe A suh-conlraclor 

for plurnbing may decide to use plastic pipmg if it costs les!ol for lhe piplllg and l!ol ea~ler 

to install, reducing labour costs. A builder/developer may dcmand its use hecausl' Il i~ 

cheaper and has a competItive market advanlage. Il would appcar Ihal hnlh the 

builder/developer and the sub-contractor have significant mOllcnce m the adoptH)I\ of 

innovative products in the home buildmg industry. 

2.3.4.2 THE SUB-CONTRACTING FlRM OF TOMORROW 

In the past decade we have witnessed the emergcncc of larger and Illorc 

professionally operated sllb-contracting firm~. The pnmary dlfferencc ITl thc ncw cmclging 

sub-contracting firms, in contrast to the older onc~, i~ thut many ncw finll!ol arc also 

manufacturers of the products whlch the)' m~tall (See Figure 29) For cxamplc, m the pa~l, 

builders/developers wishing to put fireplace~ in their unil~ would hlrc a hnchlaycr (the ~uh­

contractor) who specialized in buildmg firepJace~ The hncklaycr would pun:ha~e the 

materials necessary to complete the Job At pre~ent, bullder~/devcl()per~ orcier a fireplacc 

from a local manufacturer who will sell and install the unit. The firrn act~ a~ the new ~uh­

contractors, manufacturing and installing their product. Thcrcfore thc new suh-contraclmg 

firm has given rise to sorne very large companie~ requmng profc~"IOnal ~taff ~uch a~ 

engineers, managers, marketing experts. as weil as facilitle!l hke factorics contall1l11g 

expensive equipment to manufacture the product. Thi5. ha!l enablcd innovation to be diffu~ed 
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more quickly and easily, because the manufacturer now instaUs and uses the new products 

which his company has developed. 

PRESIDENT 

VICE PRESIDENT 

FLOOR 
MANAGER 

Figure 2.9: The New Sub-Contracting Firm (After Friedman 1993) 

2.3.5 HOME BUILDING FIRM'S CLOSED SYSTEM OF OPERATION 

Home building firms !lave often been cbaracterized as operating in a "closed 

system" (Figure 2.10). This routine method of construction bas allowed borne building firms 

to become higbly efficient. The project development time is kept .,.., a minimum by building 

and selling homes as quickly as possible. The builder/developer will decide on the project, 

build and seH it, and with the profits start the cycle over again. Therefore, the adoption of 
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innovation into the home building firm must take into consIderation it!- dnscd system mode 

of operation. 

The industry has onen been labelled as bcing reluctant to hrcak out of thts 

traditional c10sed system mode of operation (Friedman 1987. 28) Thi~ traduional Illanncr 

of operation must be understood in a pO!.Illve sense Home huildll1g fmm aIC ~lI1all and 

cannot sustam large los ses This tradiuonal mode of operation ha!> cnahlcd them tn make 

profits while minimizing risk. 

It is the author's belief that we must understand and respect Ihl~ mode 01 operation 

in studying the adoption of innovation to the firm. sincc Il ha,> cnahlcd hOllll' huJldmg tïrms 

to survive in a competitive, hlgh-nsk industry WhlCh I!-. hlghly ,>cn:-'Itlvc 10 cychcal 

economic shifts. Clearly, this traditIOn al mode of operation WIll he a lactOl 111 1I1111lCIlCIIlg 

the acceptance or rejection of innovatIon by the home huildmg tïrm 

The organizational structure of the home buildmg flrm hal., re~lIltcd in an operatiOlHlI 

system which is highly efficient. slow to change. and mmmlÏzc<, a.., much rI~k 10 the fïrm 

as possible. The builder/developer and administrative staff mu~t perform many ta!o.k!.., olten 

resulting in their being overworked Il i~ only by appreciating the home huIldIng fIrm 

within thlS context that we can truly understand and determlllc the factor~ II1nucnclllg 1l~ 

acceptance and rejectlOn of innovation. 

The author now looks at the builder~'/developer~' parl1cular character in order 10 

gain greater insight into how these entrepreneurs admimster thcir c()mpanle~. 
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2.4 THE ENTREPRENEURS: A PROFILE OF BUILDERS/DEVELOPERS 

AlI men dream but not equally Those who drcam by mght 
in the dusty recesscs of thclr mmds awake ln the day to tînt! 
that it was vanity: but the dreamer!o. of the day an' dangeroll~ 
men. for they may act out thelr dreams wHh open cyc~ 10 

make it possible 
(T.E, LaWrCl1~l' tt)62. 23) 

Builders/developers form a unique group of \'ISlonanc ... who COllllllalllkd ellllugh 

ambiuon and perseverance te succeed at reahzmg their drearn ... Siller they ail' at the hclm 

of home building firms and thus shape their charactcr. 11 l!o. r~~Cnllat to re~ogi1l/l' Ihat Ihl'II 

particular entrepreneunal Splflt l!o. a kcy determmant ln the orgalll/al lonal ~lllIcl ure of ~ll~h 

finns, When innovative product~ served to aS~lst them ln rcahnng thelJ dl C.IIll". Ihe~e 

entrepreneurs actIvely embraced them a~ toob of dcvclopmcnt WhclI It caille to the 

adoption of innovatIon. the card!o. were held by lhem The very "ced ... whlch tee! 10 the 

growth of builders/developers in time proved 10 be thclr ncme"i~ Undouhtcdly. thcII naked 

ambition resulted in phenomenal succe!o.!o. storie~. howcvcr 11 al"o rC"'ld:cd III lIIally 

spectacular failures, Thil> paradox will be examincd in the jollowmg paragraph~ 

Most builders/developers entered the home buildmg Indu~try wlth IlItle knowledgc 

of construction but with a profound understandmg of profit. They lookcd at the home 

building firm and tried to manage lt in a more efficIent way by rcducmg ovcrhcad e()"t~ and 

by taking on most of the managerial respon!o.lbility thcm~elve~ Œlchlcr 19X 1) nm encant 

that consultants like engineers, lawyerl>, archnects, and accountant~ wcrc hlrcd only when 

needed (Lorimer 1978), As one author write~. the builder/devclopcr vcntured into 

managerial areas previously monopohzed by profe~~ionab (Lon mer ) 97X, 9) 
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They arc a fa~cInatmg and diverse lot, but what they have in 
corn mon i~ a strong ~cnse of independence, aggressiveness, 
rough cdgc~, and ~elf centredne~~. They pushed ahead. they 
werc wllhng to takc mk~, and their ~elf confidence increased 
a~ they wttne.,,,cd thelr own, often amazing success. 

They explorcd ncw conc...tructlOn techmque!\ and Innovations which helped to reduce the 

ume and co.,t of con<,tructlon. BIll Levltt broke housmg construction down into twenty-six 

~tep~, producmg approxlmately thirty-five homes a day CRosenbaum 1983, 385). 

Builder~/devclopcr~ clearly understood that their objectives were to produce good-quality, 

competitive hou~ing whlch would yleld 15% to 20% return on thelr investment 

(KrYlanow<,kl 1989) They worked extremely hard to ensure that aIl projects ran according 

10 thclr plan~ and calculations It becomes evident that builders/developers tend to be "hard 

workmg, mdcpcndcnt, and the last of the true entrepreneurs .... Based on their strong 

conlïdence ln thelr projects and themsel'ves, they exercise consIderable control over aIl 

phases of their huo.;ines!\ affairs" (Kryzanowski 1989, 10). 

Havlllg gcncrally understood the builder's/developer's autonomous, free-dealing 

mentahty, one can appreciate the potenual for thelr adoption of innovative products. Only 

if such product~ Increase efflciency, decrease costs or enhance competitiveness, will they 

attract the attention of buildcrs/developer~. 

Let u~ now tum to two builders/developers, Bruce McLaughlin and Robert 

Campeau. who serve to highhght the Idiosyncratic nature of this particular group of 

er'Jepreneurs. Although these men achieved far larger companies than the typical home 

buildmg finn. the establishment of their companies and their particular characters are 

identical to other firms and builders/de\ elopers. 
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2.4.1 BRUCE McLAUGHLIN: S.B. McLAUGHLIN & ASSOCIATES L1'I). 

Being a developer IS liJ...e being a hocJ...ey player E\ cryonl' 
who plays hockey appreclate~ the sheer JO) of ghdmg on thl' 
ice. but ifs the go ah. that keep U~ gOlllg It .... a gond techn!!. 
all right. when you score a goal But Il dm~,n't la,t )'{lU 

have to keep trying for another or yOll lo~e 1I1terc,t 111 tlll' 
game 

\Brucl' r-.kLaughiin LOflml'r. 15l 

Bruce McLaughlin started hl~ bulld1l1g/dcvelopment can:er 111 1941 .tt the age of 15 

After the Second World War he became a contractor. oUlldl11g cOllage~ north of Torol\to 

in the summer and houses 111 Port Credit III thr wmtrr Whlle bulldlllg hi~ l'IN hOllle Ill' 

lacked proper financing and completed the loundal1nn hllmdf 

Fed up wÎth the expenSlVe fee<., WhlCh lawyer~ chargcd lor ~i11lpk trJIl~actl(ln~. 

McLaughlin declded to ~ever hi!- dependence on them and ~o pur'lIed LI law degrcc III \ 953 

He enrolled at University of Toronto and then at O"goodc Hall Law Schoo\ Alter rl'cclvlllg 

his law degree, he returned to building 10 the late 1 <)SO~ 

McLaughlin was aware of the pre,>,>ure on urban land ln the Toronto al ca and 

foresaw that growth would expand we~tward toward~ the airy,ort A'> a rc,>ult. hl' purchae.,l·d 

as much land as he could in Mi~sÎssaug:a along HIghway \ () The land wa~ rurcha,ed 1I1ldCl 

a system called "Builders Terms."x By 1970 he had dcveloped no acre" (lI land and hlllil 

8,000 housing umts. During the same year he dlver~lfied hie., operatIon hy dcvelopll1g a 1 5-

million-square-foot shopping centre-- "Square One" --whlch had 170 e.,lorce., B) J 'J72 he had 

8 This financing system was common amongst many dcveJoper~ ln North Amenca al 
the rime. It allowed the developer to pay for 10% to 20% of the purchae.,c pnce of thc land 
in cash, while leaving the vendor wlth the balance of ~ale which wa~ paya hie ovcr an 
extended period. During the extended penod, whcnever the developer nceded more land, 
he could exercise a "main levee" proVIsIon, WhlCh enabled hlm to pay for the amounl of 
land needed at that time. 
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takcn over Caledon Developmcnt Corporation. His revenues in 1972 were 28.3 million 

d()lIar~ and hl~ land holding~ were estJmated at being worth 135 million dollars (Lorimer 

1978. 12) If McLaughhn would have remained ln housing development he might have 

rcmamed a very ~uccc~~fui man today. but he set his sights on yet a higher goal. 

ln 1974 he purcha~ed Grou~e Mountain Ski Resort in North Vancouver ln the hope 

of dcveloping the ba~e of the mountain as a suburban area. He failed to understand the 

Vancouver market. Con!-.equently. his Condo project was unsuccessful. In the mid-1970s 

he purcha!>cd 2.500 acre~ of land 12 miles from MontreaI's Mirabel Airport. erroneously 

speculatmg that urban expansion would occur in this area. In 1976 he lost 30 million 

d()lIar~ building the Holiday Inn in Montreal which was supposed to be completed for the 

OlympH'; Game!-. of 1976. but which wa" only completed in 1978 due to many construction 

problcm~ (Lorimer 1978.9) By the mid-1980s he developed the Court Mont Royal Project 

in Montreal. The CQlHs of renovating the old Mount Royal HOlel were slgnificantly higher 

than estimated The interior design proved to be nonfunctional. and the exclusively 

expenslve store!-. hmlted the clientele. The centre failed and went bankrupt in 1991. In the 

mid-) 980'~ McLaughlin acqmred Mont La Reserve Ski Centre in St. Donat, Quebec. He 

attcmptcd to dcvelop condominiums at the base of the mountain. Their selling price of 

approximately $200.000 was far too expensive for the market and the type of project. 

Launchmg the project in the 1990s, in the midst of the CUITent recession, proved to be its 

death blow. The market collapsed and potential buyers were nowhere to be found. The Ski 

Centre c10sed in November of 1992 (Philips 1992, C9). 

Clearly. McLaughlin's Insatiable appetite for scoring grander goals proved to be his 

Achilles Heel. neverlheless he stands out as an extremely innovative and creative man. 
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McLaughlin "has constantly looked for new fields to conquer and ways of going heyond 

the conventional achievements of other developers" (Lonmer 1978. 15) Although hi!-. 

efforts have resulted in financial failure. hi~ courage and determmation lire most adnmablc 

Builders/developer!llike McLaughlin are eXlremely lInportanl factor~ 111 the adoption 

of innovation 10 home building firms. They run onc-man ~how~ wlth detcrmmatton and 

originality. If they are impressed by an mnovatlve product. llnd thr product worl-..~ to theu 

benefit, they will implement it with Itttie hesitation. A!-. edllCaled nsl-..-takcr~, lhc~c 

developers will take chances on products whlch show potential bcncfïl 

2.4.2 ROBERT CAMPEAU: CAMPEAU CORPORATION 

Robert Campeau started building house~ m 1949 in Ottawa He wa!-. an innovativc 

man who jumped on most opportunities for profit. HIS goal wa~ to producr qualtty -;ingle 

detached houses, affordable to the common man By 1953 hl!'. con~lructioll company had 

assets of $563.000 (Lorimer 1978. 20). He implemented mas~ hulldmg ~lratcgle~ and 

closely monitored cost by close supervlslOn on the con~lruction !-.Ilc "'.fter oh!-.crvlI1g the 

use of prefabricated roof trusses in Flonda, he qUickly introduced them to hl' proJcct!'., 

reducing the co st of construction (CMHC C 1989,23). Moreover, Campeau wa, the liN 

builder in North America to use the tower crane ln con!-.tructmg hlgh-m,c apartrncnt!-. 

(CMHC C 1989, 23). During the winter. when few proJcct~ were in progrc!-.,>, he would 

manufacture wall panels for spring construction, allowing hlm 10 have hl'> h()u~c~ complctcd 

and on the market weil before the competition's. By 1975 hl~ a!-."et~ wcrc c,>tlmatcd at 

$545,913,000 (Lorimer 1978, 20). By the 1980s Campcau completely left hou~mg 

development for commercial development which wa~ con~idcred more lucrative. Today. he 

is no longer the major player that he was in the 1970s. 
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Critic~ of Campcau's one-man-show management style were "completely be'vildered 

ru. to how operating control of this type of situation is effectively maintained" (Lorimer 

1978,20). What remains clear is that hi~ strong-willed, ambitious nature has led him to beat 

the competition, employmg tighter management and the adoptIon of many r,ew construction 

techniques 

Such dctermination i~ characteristic of many builders/developers like Campeau and 

McLaughhn. Lorimer (1978, 29) suggests that: 

Owning their own companies_ managing them every day. 
making the major declsions without having to answer to 
anyone cxcept themselvcs, seizing opponunities where they 
~aw them, ~queezIng the most they could out of their limited 
cash rc!.ources. the entrepreneurs got the land development 
mdu~try gomg In Canada ana built the tirst successful 
dcvclopment corporations. 

Thclr charactcr and management style lends extremely weil to the adoption of 

innovatIOn III the home bUlldmg tirm. If builders/developers can be shown and convinced 

that a ncw product will reduce the cast of construction. facilitate the construction process 

and rcducc lanour costs. or offer a competitive advantage, then these entrepreneurs will 

implcmcnt ~uch products wlth characteristic enthusiasm and drive. Robert Campeau 

demonstratcd that useful innovations like prefabricated roof trusses are eagerly adopted by 

home buildcrs. Builders/developers. at the helm of their firms. are therefore major players 

influencing the adoption and rejection of innovation. Understanding their criteria for 

decision-makmg and their perception of the industry is of paramount imponance if we are 

to apprcciate other factors ir fluencing the acceptance and rejection of innovation in the 

home building tirm. 
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2.5 SUMMARY AND CONCLUSIONS 

In order to appreciate the factors influencing the adoption of inno\'atlon in the homc 

building finn, one must fully under;,tand the organizallonal structure 01 home huildlllg 

finns. This can only be achleved by lookmg at their developrncnt from a hlstOl U:<l1 

perspective and by examining the umque mind~et of the bllildel/dc\'elopcl who lead~ ~llL'h 

firms. To conc1ude. 

* 

* 

* 

* 

• 

* 

* 

* 

* 

Home building firms, a~ known today, started after the Second W mIl! War III 

response to the shortage of housing in North Amenca 

Home building firm!o. reorgamzed the construction procc~~ IIlto an effu:ienl 
assembly-Iine method of constructIOn, sub-contractmg must work tn ~pcclalist~ 

Sprawling metropolitan areas were created by bUllder~/developer!o. who werl' lIl\plled 
and driven by the contment's "frontler mentahty." 

Innovation served to enhanee this expansionist drcarn whcrever pos!.ihlc. 

The cyclical nature of the industry ha~ led to a management style which l~ lean, 
resulting in employee~ performmg varioll~ dlfferent ta!o.b 

Innovation must fit wlth1l1 the organizational ~tructure and goal!. (i.e profIl, 
efficiency) of home building finn~ in order to be implemented 

The construction proces~ i~ charactenzed by a routine method of con!.truction Any 
attempt to introduce mnovauons which will aller thl;, routine can hrlng the 
construction process to a haIt. 

The builder's/developer's entrepreneunal ~plflt I~ a key delerm j nanl 111 the 
organizational structure of the home buildll1g firm, and lend~ very weil to the 
adoption of innovation. 

Most home building firms are one man show~" run by buildcr,,/dcvel()pcr~ 

Therefore it is crucial to comprehend thcir unique character 111 order to under~land 
the adoption of innovation tG the home building firm 

Now that wc have examined the organizational structure of home building fi rm !o., 

and understand the past and present characteristic!o. of. and con!o.traint~ upon, ~uch firm!o., wc 
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must explore the parameters brought to bear upon the adoption uf innovation in the home 

building mdu!o.try. Such parameters extend beyond the home building firm. In the following 

chapter, the author ~et!. out to understand innovation and the parties involved in the 

productIon, disper~al, regulation and u!.e of it. 



CHAPTER THREE 

THE ROLE OF THE KEY PLAYERS INVOLVED IN THE ADOPTION 
OF INNOVATION IN THE HOME BUILDING INDUSTRY 

3.0 INTRODUCTION 

This chapter ex am me!. diffusion theones of mno"alIon and the role 01 key player~ 

involved in the diffusion of innovation to the home bUIlding mdu!.try. Il 1), t'),senttal tn 

understand the adoption of innovatIOn to the mdustry in order to comprctll'nd the adoptioll 

or rejection of innovatIve product!. by home building tïrm!>.. Flrst. II1novatlOll theoric!>. wIll 

be examined. Then, the author investigates technology diffu!>.lon theorÎl'~ of 1I1110V<l1101I PUI 

forth by scholars and lIlstitutions specializing in the field. InnovatIon I!>. c;\amll1cd Hl tl'rlll~ 

of a "push and pull" proces!>.. and the bamers to this process arc cxplorcd. ~Jnally. thenne!>. 

conceming the adoption of innovatIOn are studied. 

Having understood the process of technological diffu!.lon and adopl1on. an atlempl 

will be made to determ:'1e the avenues of tcchnological dIffUSIOn whlch wtll lcad 

innovations to the home building firm and into the marketplacc Although many parllc!-. are 

responsible for this procedure, only the main partic!>. involved wtth II1novallon arc cxamlllt'd, 

namely the govemment, the manufacturer!.. the home bUIlding firm. and the !-.uh-contracling 

firm. 

The author examine~ government's role with regard to the adoptIOn and diffu!>.Îon 

of innovation by looking at its regulative proces~ The effect~ of the huilding code, the 

evaluation process, and the admimstrative proce!.s on the adoption of II1novatlon are 

explored. 
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After having understood the govemment's raie with respect to innovation, the author 

will examine the manufacturer!'.' role towards innovation. The organizational structure of 

manufacturing fi rm!'. , the commercialization of innovation. and the costs of innovation are 

cxamined. 

The author then proceed~ to look at the home building firm to ascertain its attitudes 

t()ward~ innovation The focu~ of thi!> section will be direcred on the builders/developers 

a!'. key player~ ln the adoption of innovation. The author will examine their perception of 

the usefulncs!'. of mnovation, the risk which they face from innovation. and the economic 

gains and los!'.e!'. which they confront. 

The dlf'fu~iol1 of roof trusse~ and drywall are explored in order to illustrate the ideas 

conveyed ln the chapter. Finally. a summary and conclusions are given with a particular 

focus on the government, the manufacturers. and the home building firm. 

3.1 THE DIFFUSION OF INNOVATION 

There IS nothing more dlfficult to plan, more doubtful of 
success, nor more dangerous to manage than the creation of 
a new order of thmgs ... Whenever his enemies have occasion 
ta attack the innovator they do so with the passion of 
partisans. while the others defend him sluggishly so that the 
innovalor and his party alike are vulnerable. 

(Niccolo Machiavelli, 
in Rogers 1983, 1) 

The diffusion of innovation is a cornplex process which encounters obstacles at 

every stage of ils path. This process can be considered as a form of communication which 

puts forth new idea~ resulting in change. As Rogers (1983, 6) states, "Diffusion is a kind 

of social change defined as the process by which alteration occurs in the structure, and 
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function of a social system." When innovative ideas are adopted or rejcctcd. certain 

consequences occur which lead to social change. 

The diffusion process has four main clements. First. an innovation must he 

presented. Second. this innovatiCln is communicated through certam chmmcls Thml. 

members of a particular social system become the recipients of the mnovatlon. Finally. thi~ 

aU occurs over a period of time (Roger~ 1983. 10). 

The diffusion of innovation occur~ when it is introduced to the markctplace and 

obtains significant use (See Figure 3.1) Detennining at what Icvcl slgnificanl U!o.l' Ol"Curs 

is a difficult task, since innovations adapt and change a~ the y arc cmploycd 111 thc 

marketplace. ft is difficult to differentiate between the aCluai numbcr ot lI~CI~ and the 

potential number of users. Furthermore. mea'\unng diffusion by !o.alc!o. 01 through olher 

finauCÎal methods does not always illustrate the rate of diffu~\On of an II1novation (('MI-le 

B 1989, 16). Significant use IS therefore consldered to occur when an II1novation gain ... 20% 

of ilS target market's use (CMHC B 1989. 14). 



100% 

90% 

80% 

70% 

60% 
Percent 

of 50% 
Adoption 

40% 

30% 

20% 

10% 

0 

Figure 3.1: 

50 

-----"..-
/' 

// 
Innovation 1 / Innovation II 

/ 
/ 

/ 
1 
1 
1 
1 

1 
1 

/ 
/ 

/ 
/ 

---Time ~ 

The Diffusion Process (Source: Rogers 1983) 

Later Adopters 

The diffusion mechanism is part of a process of technology push and market pull 

(Figure 3.2). In order for an innovation to be diffused there must be a demand for it. An 

innovator recognizes this need and pushes the new product into the marketplace. Regardless 

of how impressive an innovation may be. without market pull, it will not be embraced by 

the market place (Brown 1991). 
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Figure 3.2: The Process Of Technology Push And Market Pull (Source. Brown 1 <)91) 

Furthermore. the demand for an innovation and the push of an innovation arc kept 

in balance by price elasticity. This priee, as illustrated in Figure 3.3, IS commonly rcfcrrcd 

to as the equilibrium point because supply meets demand at this pOlOt (McCarthy 1988,63) 

Damlnd Supply 
P 080 --..:;...::..:.:.;.;;+\--/~. ~----

! : ----)--:'I· ..... E:,,~<G ~I. -----
i 035 • • 

020~./=----.--~~.----
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Q~ (mlllrons 01 bags PIf moolh) 

Figure 3.3: The Equilibrium Of Supply And Demand (Source: McCarthy 1988) 

There are many impediments to the diffusion of innovation such as the busines~ 

e. infrastructure consisting of: stan-up companies, small corporations, and large corporations, 
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ail of whlch have diffeTent means and methods at their disposaI (Figure 3.4). Government 

agencies, researchers, and consumers may also hmder the diffusion of innovation if it fails 

to meet their particular criteria (Brown 1991) Therefore, it IS of paramount importance to 

appreciate the obstacles which hinder the process of the diffusion of innovation in the 

marketplace. 

Figure 3.4: The Barriers To The DIffusion Of Innovation (Source: Brown 1990) 

3.2 THE ADOPTION OF INNOVATION 

The success of a particu1ar innovation is contingent on its being adopted. The 

adoption process can be broken down into several stages known as the A.I.E.T.A. model 

(CMHC B 1989. 16). 



* AWARENESS 
* INTEREST 
* EVALUATION 
* TRIAL 
* ADOPTION 
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The inclusion of a further stage to this mode! scem!. appropnate Thi!. stage can hl' 

called the CONFIRMATION STAGE whereby user!. of inno\'ation monitor thell dlO1CC~ 

to determme if they were correct in adopting or reJcctmg an innovation 

Rogers (1983. 15) further explains the adoptIon proccss hy cxplaming the adoptcr~' 

criteria through five attributes: 

* RELATIVE ADY ANTAGE 
* COMPATlBILITY 
* COMPLEXITY 
* TRIAB lLITY 
* COMMUNICABILITY 

RELATIVE ADVANT AGE refers to the advantage which a new IIlnovatlvc prodllc! 

has over an older one. For example, Polybutylene watcr plpmg can he c()n~ldered quicker 

and easier to install than copper water piping, re~ultmg m a rcdllcuon 111 lahour cos! 

(NAHB C 1989,66). Consumers weigh thl~ advantagc ln dctermmmg If they wJlI pUH.:ha<.,e 

il. Indeed. the greater the relative advantage. the qUlckcr the mnovatlCHI wIll he adoptcd. 

COMPATIBILITY refers to the extent of rclearnmg a tradc<.,man wIll have to 

achieve in order to use a new product. An innovation i~ con<'ldercd compatIble whcn i! 

recognizes and works within the existing operauonal structure and method<., of the indu!-.lry 

it is targeting. For ex ample, fireproof chiprock i~ extremely compatible hccau<,e JlI~ apphcd 

to wood and metal studs using the same procedure a~ regular chlprock (US Gyp<.,um Co. 

1992). The greater the compatibility of an innovation, the greater the likelihood Il will be 

adopted. 
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COMPLEXITY refer~ to how complicated an mnovation is to use. If the innovation 

i!-. far more complcx than the prcvlou!-. product it will have a harder time being adopted. 

Smart Hou!-.c electrical !-.y'itcrm are examples of highly complex systems which require 

elcctrician!o. wllh higher leveb of skill and knowledge for installatIOn (Electronic House 

) 992, 8) 

TRIABILITY refer!o. ta whether the innovation can be tried at a low risk. If the 

mnovation can be tried In small quantIties. or is easy to replace in case of failure. then it 

ha!-. a greater chance (,f being adopted Treated wood foundations are very risky for adopters 

sincc the co"t of havmg to change a defective foundatlOn is exorbitant (CMHC A 1987). 

OBSERVABILITY rcfers to the ease with which the mtended users of innovation 

can undcrstand or ~cc the product. Innovations which remain buried behind walls, such as 

insulauon!-.. are not noticed by users. Innovations which can be understood and seen by 

users are adoptcd faster. 

Clearly, an mnovation which offers greater relative advantage, compatibility, 

tnabihty, ob'iervabil ity, and slmphcity will be adopted more readily than other innovations. 

The adopters of innovation can be classified into five categories (NAHB C 

1989. 37) 

* INNOV ATORS 
* EARL Y ADOPTERS 
* EARLY MAJORITY 
* LATE MAJORITY 
* LAGGARDS 

INNOV ATORS are venturesome adopters who have the ability to understand and 

apply new innovations. They frequently have large amounts of capital. allowing them to 

cope with the great uncertainty and risk of adopting innovation. Often they push an 
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innovation into the marketplace. and as a result assume a leadership rok in thclt" mdustry 

These pioneers comprise 2.5% of aIl adopter~ (See Figure 3.5 ). 

EARL Y ADOPTERS makc up 13.5% of ail adoptcrs. They arc con~ük(cd 

authorities on the innovations WhlCh they have adopted They reduce the unccrtalllty of an 

innovation by exhibtting tts feasibihty (.,ee Figure 3.5) 

Tne EARLY MAJORITY conslst of 340(, of adoptcr~ They adopt lT1n(l\'atlon~ 

before the majority of adopters (See Figure 3.5). Their motto can be expre!-.~ed a~, "Bc not 

the first by which the new is triedlNor the last 10 lay the old aSlde (Alexander Pope, III 

Roger 1983, 249). 

The LA TE MAJORITY are 34o/c of the total ad()pter~ They adopt IIll1ovatÎOI1 al ter 

the average. usually due to economic neces~lty. They have ~care rc"()urce~, lon':lllg Ihem 

to adopt a conservative outlook toward~ innovalton (Sec Figure 35) 

The LAGGARDS compnse 16o/c of adopters Thelr tradttlonal VICW~ lorce thcm t() 

be last in the marketplace 10 adopt innovation. They rcler 10 Ihe pa~l. u.,Îng hl.,!OIY a" a 

basis for decision making. Their lirmted re~ource!> force them 10 he overly con"ervatlve (Sec 

Figure 3.5). 
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Figure 3.5 The Adopters Of Innovation (Source: Rogers 1983) 

ln the following sectIon the author will examine the key players involved in the 

diffusion and adoption of innovation in the home building industry: the govemment, the 

manufacturers. anù the home building fIrm. The author recognizes that other players exist, 

however the above players represent the greatest impact on the home building industry. 

3.3 THE GOVERNMENT 

3.3.1 THE AGENCIES 

Stnce the Second World War, two principal government organizations, CMHC and 

the National Research Council (NRC), have ciealt with the adoption and diffusion of 

innovation to the home building industI)'. Their traditional mandate has been the promotion 

of the construction of residential units. They have attempted to establish good building 

practices by improving the quality of materials and components. Research and development 

and the disseminauon of information are its tools to achieve its goals. CMHC advises the 

government on aIl matters concerning housing and can allocate funds to builders who adopt 



57 

innovations. NRC was established in 1941. Il developcd the first National Building Codt.' 

which sets minimum standards for design and matenah. m construclIon (CMHC B 19R9,t,) 

Both organizations have been very actIve in the creatIon and diffUSIOn of IIlIll)\'atlOn 

CMHC and NRC have been responsible for the developmcnt of numerous wlIlter 

construction techniques, the R-2000 program, and matcnal ... approval A ... Dalpe and 

DeBresson (1988, 1) state, "The role of govcmmcnt should he to 1I1crC<lSC the ... tock of 

knowledge available to industry." 

At the provincial level, numerous orgaml.atlOns CXIst III promote 11111ovation, hut 

very few specifically focus on the construction lIldustry For cxamplc, 111 Qucbec, four 

organizations exist which are involved In the diffusion of mnovallon- Fond~ Pour La 

Formation et L'aide à la Recherche (FCAR), Agence Quéhccoisc De Va)om,al1on 

Industrielle de la Recherche (AQVIR), Centre de Rccherche Industnelle du Québec ((,RIQ), 

and Concordia University's Centre For BuIlding Studies (SHQ 198X, 2S) 

3.3.2 THE REGULA TORY PROCESS 

Charney (1971, 144) suggest~ that the governmcnt'~ "purpo~e 111 the home huild1l1g 

industry is to regulate and control." ThIs \'1ew IS '\upported by Duff and POItra .... (SHQ J 9XX, 

22) when they suggest that. "the leglslauve and regulatory framcwork tend ... to prcvent 

technological change, becau~e the prescriptive nature of the code... encourage... only 

traditional building techniques." 

The building regulatory process can be divlded mto thrce component... code 

requirements, innovation evaluation process. and admini!.trauve proce .... s (CMHC 1 )yy), ) 

Let us examine each compone nt with respect to the diffUSIOn and adoption of mnovation. 



58 

3.3.2.1 THE BUILDING CODE 

The building code b a compilation of minimum requirement standards for 

construction, necc~~ary to protect cItizens using buildings. As explained in CMHC's (11991, 

2) report entitlcd Innovation And Buildin~ Codes: 

The dC~lgn and construction of buildings must be regulated 
to protcct the health and safety of people who use them. Just 
a~ ~ociety must have law~ to protect mnocent people against 
the exccs~e!. of the more predatory elements of society. so 
mu"t buildmg u~er~ be protected against the ilI informed and 
un!.crupulou!. practltloners within the building industry. 

Thc~c "tandard~ consi~t of a mixture of performance standards and prescriptive 

reqUlrcmcnl!. Performance ~tandards are specific standards su ch as fi Of! resistance, design 

loads, and ~ound rc!.istancc Prc~criptIve requirements are more general. consisting of grades 

such a!. adcquate. ~afe, sufficlent. They can be interpreted dlfferently by various private 

firm~ amI by ditfercnt go vern ment inspectors. Provincial and municipal govemments are 

able to mcrea~c the reqUlrements of the code thereby further complicating the problem. 

Thcrefore. the code must be written clearly, concisely. and in simple language. The 

code must encourage performance by allowmg for alternative solutions. It ought to give 

supcnor innovations the opportumty to be safely proven. 

3.3.22 THE EVALUATION PROCESS 

The ~econd component of the building regulatory process is the evaluation process. 

The Canadtan Construction Material!. Centre (CCMC), a division of NRC. tests innovations 

to detcrminc If they meet the standards set by the code. Private industry feels that the 

length of time il takes for an innovation to be approved inhibits the diffusion and adoption 
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of innovation. However, an efficientl)' run cvalllation proccss cOllld potcntially promlltc 

the diffusion and adoption of innovations As expre~~ed hy CMHC (1 19l) 1. 34)' 

The evaluation component mdecd appcar~ to hl' the key 
ingreOlent III the regulatory proce~~ faciittatlllg or IIlhlhltlng 
innov,:tions. 

The evaluatil~ - proces!o. can act a ... a g,nd.œpcl. enhalK'lIlg or ... Io",ing do",n tlll' 

diffusion and adoption of innovation HllWCver. once an lIlnO\ .1I1On 1'" applOwd Il g,lIll~ 

trust in the marketplace. Such evalualtve orgamzatlolls mu ... t thcrcfore hl' acœ~"'lhk. l'as)' 

for companies ta u~e. and quick in performmg their test~ 

3.3.2.3 THE ADMINISTRATIVE PROCESS 

The third component of the bUlldmg regulatory proce~~. the adl11l1llstrative pron·s .... 

is often vlewed a!o. the most troublesome by pnvate finns Thl~ l~ largely the n.~~ult \If the 

multiple level!o. of government (federal. provmclal and municipal) and "'l'ver al (lff rre ... 

involved in admmistering the building code Smce provlllciai and III 1I111C 1 pal govefllml'nt ... 

are permitted to publish their own code. Implementer ... of IIlnovation f IIld thcrl1'>l'1 vc ... dcallllg 

with numerou!o. government offices Often lhc!o.e office!o. arc not mformcd (lf the r()hclc~ of 

their colleagues. causing further confu~lon. A., SHQ !'.uggc~t~ in a report ( 1 lJXH. 22) 

The variety of regulatIon along wnh the multiple hranche~ of 
government responsible add to the COnfU.,101l 10 the 
construction industr)' 

Support services for the code ma)' vary from rl'gion to reglon thcrchy cnhancmg thc 

problem. 

Furthermore. due to the large and bureaucratic nature of govcmmcnt agcnclc!'. Itkc 

CMHC and NRC. communication to the numcrou., ~mall manufacturcr~ and 

builders/developers is difficult. The organizatlOnal !'.tructurc of CMHC I~ dlVldcd into 
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variou!-J departmcnt ... (e.g Loan!-J, Appral~al~, Architecture, Planning) (CMHC 1 1991). 

Per~on!-J workmg m dcpartmcnt~ are often unknowledgable about their colleagues' work in 

other department... The problem ames from the fact that the building code is an essential 

a ... pect of ail dcpartmcnt!-J Therefore, a manufacturer wlshing to introduce innovation or a 

huilder/dcvclopcr de"'1Tlng to u~e one will often not know where to turn to for assistance 

when dcaling wllh the government. 

Thl~ dtlemma l~ further complicated when provincial and municipal governments 

are involvcd Only large manufacturers and large builders/developers have similar 

orgamzational structure!-J, allowmg them 10 understand how to deal with govemment 

agcncic!-J, but the ... mallcr company will find itself lost in a sea of bureaucracy. This point 

bccomc!-J incrca~mgly Important when we consider the small size and vulnerability of the 

typical home buildmg flrm 

Additlonally, government employee~ who enforce the code but do not design it may 

not understand the logic and purpo~e behind certain regulations. This can lead to 

unreasonahk innt'Aihihty wlth regard to the use of innovation. As one government agency 

suggest~ (CMHC 1 1991. 23): 

Equally Important to knowledge of the requirements 
however, i~ an appreciation of their intent and objectIves. 
WIIhout thi!. appreciation the enforcing official has little 
chOlce hut to take a narrow literai meaning for each 
requirement. This ma)' also lead to a reluctance to accept 
equlvalencies [innovation] even where the official has this 
authority. 

Lastly, numerou!o. government-sponsored programs exist with respect to the diffusion 

of mnovation. Nevertheless. few companies have access to such programs as illustrated in 

Figure 3,6 Only larger, more professionally managed firms are sufficiently informed and 
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able to sort through the complex procedure of being accepted to bcncfit from such programs 

(Brown 1990). 

Profitable 
Technology 

from 
UncleSam 

-n.U .... s.... .. ".,.,_ .... II.", .... ef_·' ___ "',r •• 
IIIA __ ........ r ... u.. ... II· 
~ E.lNown Jr 1DOoI.1I 

.. __ .-.--

A more cynical view: 

Figure 3.6: Profitable Technology From The Government (Source. Brown 1990) 

It is evident that government can act as a gatekeeper to the diffUSIOn of mnovatlOn 

(Figure 3.7). Nevertheless, we must understand that government i5. re~ponsiblc for the safcly 

of its citizens and that this insistence on safety first is naturally gomg to mhlbil the 

diffusion process. Government's insistence on safety can lead 10 bettcr prodUCl~ bemg 

developed and eliminate the risk of product failure, whlch bcnefit\ consumcr~ and 

manufacturers. However, government must ensure that smaller manufaclunng and home 

building fums have sufficient access to assistance regarding the code. It must cn~ure that 

it is operating in the most efficient manner possible, given its respon~ibility of safety first. 
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Figure 3.7. Regulatory Developmentl Adaption Network (Source CMHC B 1989) 

In the following section the author will examine the role of manufacturers in the 

diffusion of innovation to the home building industry. 

3.4 THE MANUFACTURERS 

Our greatest and only resource is the miracle of human 
creativity in a relation of openness to the divine. Il is a 
resource that above all we should deny neither to the poor, 
who can be the most open of all to the future, nor to the rich 
or excellent of individuals, who can lend leadership, 
imagination, and wealth to the cause of beneficent change. 

(Gilder 1982, 314) 



63 

The manufacturers are the driving force behind the mtroduction and diffusil'n of 

innovation. Competition amongst numerou~ firm~ is intense sincc l'nly a fl'w giant~. such 

as Dow Chemical Inc., monopolize the industry. Often. firl11~ will l'ompctl' ln the 

manufacture of similar product~ such as roofing matcnal~. cnhancmg the dlft U~\(ln of lhc~e 

products. Like the bt.i1ders/developcrs. lhe!.e unique group!> of cntreprelll'urs clllllmand 

enough perseverance to succeed at realiztng theu dream~. Thl~ cntrepreneurml !.pllil dnvl's 

them to produce newer and better products, granting them a parucular I11che 111 the market 

for public consumption. 

3.4.1 THE ORGANIZATIONAL STRUCTURE OF MANlJFACTlJRERS 

The manufacturers are the only group 111 the home building \I1du~lry who have hlgh 

overhead costs. These costs result from the large investment needed to dcvclop and producc 

innovation, and range from R&D to production equipment and facilulc!. (Charncy 1971, 

140). As a result, manufacturing firms tend to be more permanent in locatiol1 than other 

firms in the home building industry. 

3.4.1.1 THE PRODUCTION PROCESS 

Production by the manufacturer must meet the demand crcated by home huildlllg 

and sub-contracting firms. Accordmgly. firms tend to be proce,,~ and ta!-.k orlented (Charncy 

1971, 140). 

Finns are process oriented, dividing themselves into functional dcpartmcnt!. such a!-.: 

* ESTIMA TING 
* ORDERS 
* ENGINEERING 
* PRODUCTION 
* SALES 
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Firm~ are ta~k oriented by havmg their production equipment and order-processing 

procedure~ adaptable to the mo~aic of demands from the home building and sub-contracting 

firm~. Clearly. a buyer must comprehend this mode of production in orôer to minimize 

production costs. 

The sales representative is often the link between the manufacturer and the buyer. 

His strcngth~ lie in the ability ta sell. rather than a deep understanding of the products. As 

technology become~ increasingly complex. sales representatives often lack the understanding 

of how certam products may be used with other products, resulting in inferior house 

construction (Chamey 1971). 

Umlouhtcdly. it i5. crucial to comprehend the organizational structure and the 

production procc),), of manufacturers in order to understand the commercialization of 

mnovation by thcm lt will be u~eful ta examine the latter process. 

3.4.2 THE COMr\"ERCIALIZATIO~ OF INNOVATION 

The commercmhzauon of mnovatIon is a lengthy process, as illustrated in Figure 

3.8 Flrst. ha),lc re~earch conslsting of concept development, market analysis, financial 

analysl)'. and a working model must be estabhshed. Then technology development 

conslslIng of engineenng design. prototype development, and developing a production 

prototype must occur. Fmally, market penetration occurs initially through limited production 

and marketmg, and then by pull production and marketing. The evolution of a product 

through basic research to market penetration can take up to nine years (Brown 1990, 

Figure 3.8). 
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Figure 3.8: The Commercialization Time Line (Source: Brown 1990) 

In Chapter One, innovation was defined as an inventton which IS apphed for the 

first time. In order for this invention to reach the market, to become an mnovation, the 

innovator must assume risk. This process often takes much time, creat10g a tune lag 

between invention and innovation (application) 10 all industries. The time lag I~ grcater for 

industrial products with WhlCh the home building industry deals than for consumer product~ 

(Mansfield 1968, Figure 3.9). The diffusion of innovation into the home building industry 

does not occur instantaneously. 
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IlfYIH11o" II'FlVIYAL brvumOll IIl'rEHAL 
(ftAaI) ('ruas) 

DlSùllatJon of hydrocarbons wnh DDT 3 
heu .nd pressure (Burton) 24 E1cctric preciplunon 25 

DlsuIJanon of gu oil with Freon reftlgerams 1 
heat and pressure (Burton) Gyrocompass 56 

Cononuow ctlclung 
(Holmes-Manley) 11 

Contmuous ctlclung (Dubbs) Il Harderung of faa 8 
"Oean circulauon" (Dubbs) J Jet englne 14 
Tube .nd unk process 13 Turbojet engine 10 
Cross process S Long-playang record 3 
Houdry caa!yuc cnclung 9 Magnetic recordJog 5 
Fluid caulyuc cnclung J3 Pln.iglass, ludee 3 
Gas lift for catalyst penetS Il Cotton plck.,r 53 
CÀtllyuc cflclung (moving bed) • Nylon~ Il 
Sdeey uzor 9 Crease-resistant bbncs 14 

Fluorescent lamp 79 Power steering' 6 
TelevIsion 22 JUdu Il 
Wueless telegraph 8 Self-windlllg 'WlItch 6 
WirelClS telephone 8 Shen moldang 3 
Triode vacuum tube 7 Streptomycan S 
Radio (oscillaror) 8 Terylcne, d.cron 12 
Spanning jenny 5 Titaruum reduCDon 7 
Spanning machme (water fume) 6 Xerography J3 
Splnrung mule 4 ZIpper 27 
Steam englne (Watt) Il Steam engane 
Ban pomt pen 6 (Newcomen) 6 

Figure 3.9: Time Interval Between Invention And Innovation (Source: Mansfield 1968) 

Furthermore, innovation results from the establishment of a new "production 

function" which requires time. This process must not be viewed as an isolated event. As 

Schumpeter (1939, 101) states, innovation "tends to come about in bunches, simply because 

first sorne and then mOSl firms follow in the wake of successful innovations." 

The utilisation of a new technique therefore makes il necessary for other 

components to improve, which increases the product's diffusion time (DeBresson 1986, Il). 

For ex ample, the introduction of polyurethane insulation resulted in: specialized sub-trades 

working specifie aIl y with the material; new equipment being developed to manufacture, 

store and apply mis insulation; and a new construction method which enclosed the 
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insulation between cement black on the msidc of the wall and extcrior shc'Ilhing on tht' 

outside of the wall. 1 

Although polyurethane is on1y heginning ta he recogmzed a~ an alternatlvc type of 

insolation, its development dates back to 1930 ln Germany when Otto Bayc: ll~cd it to 

reinforce fighter plane wings. The Nonh American home huildmg. mdustry adllptt'(\ thl~ 

product in 1950. In Canada. by 1985. 17.400 metric tonnc~ 01 Il wcrc u ... cd and an cstllllatcd 

25.700 torlnes/year of it are expected ta be sold by 1995 (Dcmille )993. 1) 

3.4.3 THE COST OF INNOVATION 

The cost of developing an mnovatlve product i& a hamer which hindcr~ the dilTuSlo!l 

of innovation. Cost& can run in the milhon~ of dollar~. cxcludmg ,mall cntrcprclll'ur\ lrom 

the market. The costs of commercializmg a product incrca'\c dlsproportlonatcly a!-. the 

product nears the launching stage. Thi~ 18 the period in whlch mnovalor!-. will h!...cly haVl' 

spent most of their funds (Figure 3.10) The commerctaltzatlOn l'ost of innovatIOn thcreoy 

acts to inhibit innovators from realizing thelr inventIOn and ..,lgl11fïcantly !-.Iow~ down thc 

diffusion process by forcing the inno\'ator to find alternative mode~ of financlllg 

IEnclosing the insulation between cement block from the Il1side of thc wall and cxtcrior 
sheathing (preferably in the form of brick) from the out..,lde prevent~ the insulation from 
igniting in the event of fire. If the insulation catche5> on fire, the cement block on the m~ide 
of the wall prevents most of the fume~ from entering the hou~e 
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TECHNOLOGY DEVELOPMENT AND COMMF.RCIALIZATION COSTS 
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Figure 3.10: Technology Development And Commercialization Costs (Source: Brown 
1990) 

In conclusion, the manufacturer's organizational structure can be said to enhance the 

diffusion of innovation. Due to the manufacturer's large size and the intense competition 

it faces from other manufacturers, innovation is a means to achieving a competitive edge. 

A buyer who understands the production process of the manufacturer can enhance diffusion 

by working within the manufacturer's operation al framework. 

Since most manufacturers must be large enough to absorb the overhead costs of 

production, there appears to be great potential for innovation in the home building industry. 

hs size gives the manufacturer the ability to absorb the costs of innovation. However, the 
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enormous costs involved in the commerclalization of innO\ allon. duc to the compk:\ity of 

the process, can also aet as a barrier to the diffusion of mnovatlon. 

In the following sectlon~ the author will examine the dlffuSIOll of lI1novatiol1 III the 

home building firrn and sub-eontracting firm. 

3.5 THE HOME BUILDING FIHM 

The home building firm i~ the most Important player mvo\vcd m thl' adopl1on 01 

innovation. Its complex structure and operatlOnal practlcl'~ have ttcmendou~ mllul'Ilcl' upon 

the employment of innovation The next <,ec.:tion ~ets out 10 examine II~ roll'. 

3.5.1 FACTORS INFLUENCING THE ADOPTION OF INNOVATION IN THE 
HOME BUILDING FIRM 

In this section the author attempt" to demonstrate the dominant fact()r~ 1I1nul'nc1I1g 

the adoption of innovation. (Quite certamly, many other factor~ exist.) 

3.5.1.1 THE SIZE OF THE TYPICAL FIRM 

Due ta the cyclical nature of the home building indu~try. the typlcal hOJ\le huJldlllg 

firm is small, consisting of fewer than five employees. It~ Sile make~ it cwnornicully 

unfeasible to inquire into innovations ln addition, a~ expre" ... ed by rncdmun (\991. 5 J, 

"Small firrns are financially more vulnerable and tend not to a~~ume the ri-.h that arc 

associated with new products or method~ Il Moreover, they cannnt afford the tl'chnical 

personnel nor the space and facilities neee~sary for R&D 

Nevertheless, innovation in the form of "re-mnovatton" oceur ... on the c()n~trllction 

site. Products are adopted to overcome specifie daily problem~ A~ a report by the NAHB 

suggests (E 1991, 21): 
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MOllt innovatlon~ con~ist of practical line extensions of 
exi!'ting products and processes and results from solutions to 
practical problem~ in the field, or "re-invention" or adoption 
of existmg technologies applied to specifie problems. 

3.5.1.2 THE BUILDERIDEVELOPER 

Builder~/devclopcrs, a!' illu~trated in Figure 2.4, run most aspects of their firms. 

Given the large number of tasks, they have linle time for frivolous matters. Their main 

cOf1(;crn~ involvc ensunng the smooth operation of the firm, and keeping projects rolling 

Wllh a~ fcw interruption!' to the process a,;; possible. Builders/developers have little time or 

encrgy to invc!'ugate innovative products 

ln order for an mnovation to be attractive, it must be simple to understand. 

Undoubtedly. long tcchnical pamphlets are not read by such builders/developers. The best 

approach for an mnovator wishing [0 sell an innovation to a builder/developer is to 

illu).lratc the product and ilS functions through coloured photographs and diag.·ams on one 

conciscly wnttcn page accompanied b) a small sample of the product. Furthermore, the 

presentatIOn should illustrate the market demand for the product as weil as demonstrate how 

Il reduce~ mate nais cost!, atld construction complexity 

3.5.1.3 MANAGEMENT INTENSITY OF THE FIRM 

Home butldmg firms operate "Iean" by having a small number of employees who 

act m. generah:,' '. performing various tasks. Employees have little time on their hands to 

keep up with l'::~ i 0101 ical developments. due to their preoccupation with solving short-

term problerp~ ~ .... \HB C 1989, 24). Only innovations WhlCh can help employees to perforrn 

their speCIfie functions will be adopted Explicitly. an innovator will have better results if 

he addresses directly the builder/developer who is responsible for the entire operation. 
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3.5.1.4 THE ARCHITECT AND THE DESIGNER AS PROMOTERS OF INNOV ATION 

Typically. most home builders do not use architectural services A \'~rage home 

building firms build under ten homes per year. often buildmg onc at a timc. maklllg it very 

difficult for them to afford architectural fee:-. Consequentl). many archtlcct~ find that it 1:-' 

not profitable for them to work for a small home buildcr. becau:-.c the hour~ they spcnd 

designing a single ho use far outwclgh the economlc retum on ~uch WOI ho 

The builder's/developer's goal i~ to sell what the market dcmand~ ThclI 

understanding of what the market demands i:-. obtaincd by cxamllllllg what other 

builders/developers are selling. thi~ frequently re~ult~ In the mlllatllln or copyillg of 

successful designs For example. Group Marcotte of Quebec. in 1991. ~o Id X7 "Grow 

Homes" (designed by Friedman and Rybczynski, of McGlI1 University) SIIlCC thell, 

numerous builders/developers have copied the "Grow Home" concept. hulldlllg thcm 

throughout Quebec. Since architects cannot duplicate other archltect~' worl-.. dcc.,'gncrc., who 

work for less and have no qualms about Imitating others' work have dc~,gncd many of thc~e 

replications. Clearly. as Friedman (1991. 6) states' 

This has brought about the creation of ~pec\ah7ed "hou:-.e 
designers" .... who operate out~ide the formaI prof'cc.,c.,lOnal 
structure of architecture and who arc often not rcg,c.,tered 
architects. They charge much below the recommcnded ralc!-. 
for a single pla. ~at is later u~ed numerou~ tl me.., 111 

dlfferent projects. and they do not follow common practlcc~ 
of project follow up. 

The builder/developer runs the firm and construction procc~c., with complete control 

Therefore. as Friedman states, "many architectural firms do not particlpatc in h()u~lIlg 

design because of lheu inability to secure sufficient control over de~ign" (Friedman 1 <J<J J ,6) 
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The architcct, thcn, ha~ !iule influence on the introduction of innovation. Although 

the de~igner may have ~Iightly more influence on the introduction of innovation to home 

building firm~, the builder/developer still calls the shots and makes the decisions. 

3.5.1.5 THE HOME BUILDING FlRM'S CLOSED SYSTEM MODE OF OPERATION 

The home building firm\ "closed system" mode of operation Iimits the type of 

innovatIon" whlch can fea~ibly work withm this framework (See Figure 2.10). Since the 

construction sile functiom as an extrcmely efficient assembly line, wherein every trade and 

worker knows exactly what hi~ functlon is. innovation must operate within this framework. 

Any attempt tn mtroduce an innovation which alters this unique form of equilibrium will 

not be acccpted by the industry because lt would bring the entire pro cess to a hait 

(Friedman 1987). For example. a prefabricated 1 Joist is applied the same way as a regular 

joist. A worker using thls new material does not have to undertake any relearning to use 

il. yct the matcnal offers many advantages such as its ability to span greater distances and 

it~ 1 ight weight Undoubtedly. this product works within the industry's "c1osed system" 

mode of operallon 

If the new product creates a ne\\' sub-trade industry which manufactures and installs 

the plOduct. rcmoving the need for a previous sub-trade, then it may be accepted. An 

innovator must beur in mind that the further away an innovation strays from normal 

practice in the industry, the less of a chance il has of being accepted (See Figure 3.11). 
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TH EORY PRACTICE 

0-:-------..; 0 
PPODUCT A: LOW CHANCE OF ADOPTION 

PRODUCT B. HIGH CHANCE OF ADOPTION 

Figure 3.11: The Adoption Of Innovation (Source: Friedman 1993) 

3.5.1.6 FRAGMENTATION 

The home building industry is extremely fragmenled. Frequently over 90% of a 

finn's work will be subcontracted to specialists in a particular field of com.tructlOll (I&S 

Construction 1993). This leads to many smaller frrms workmg al separate ta~k~ to finish 

a project. Because these firms do not communicate wlth each other but only wuh the 

builder/developer and his foreman, an innovation cannot span two sub-tradcs (NAHB 1991, 

24). A new wall system which required a new forrn of electrical wlring would have a 

difficult time getting adopted because lt demands that the electrical trade change II~ work 

methods. 

3.6: FACTORS INFLUENCING THE ADOPTION OF INNOVATION IN 
THE SUB-CONTRACTING FIRM 

The organizational structure of the sub-contracting firrn is ~lmilar to the home 

building firm, but smaller. The above factors therefore apply to the suh-contructors. 

Nonetheless, a further factor cao be added. 
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ft il> commonly believed that sub-contractors are reluctant to adopt innovation 

becau~e thcy would Iike to increase their prices rather than decrease them by using 

innovativc products. Perry Bigelow, a builder, suggests, "You can't depend on subs to bring 

you mnovattvc systeml>. They want to increase costs, not decrease them" (Jones 1992,172). 

Thil> notIOn i~ Incorrect. Sub-contractors give bids on jobs to the builder/developer. The 

builder/devclopcr hlrcl> the sub-contractor wlth the lowest bid. providing that he is 

competent. Undoubtedly. Il i~ ln the sub-contractor's interest to adopt innovation which will 

reducc hj~ cost~ Consequently. the sub-contractor can influence the adoption of innovation 

in his particular trade. 

ln the following section the author will examine the diffusion of two innovations, 

roof tru!.scs and drywall, into the home building industry, in order to comprehend the 

diffUSIOn process and to demonstrate the influences which the key players had on their 

adoption. 

3.7: THE ADOPTION OF TWO PRODUCTS BV THE HOME BUILDING 
FIRM 

3.7.1 THE PREFABRICATED ROOF TRUSS 

Pnor to the adoption of prefabricated roof trusses, home builders used a joist and 

rafler sy I,tcm to support the roof. A series of joists were laid horizontally and nailed 

together, resting on the exterior and interior load-bearing walls. Then sloping "members," 

rafters. were nailed to the joists and nailed together, preventing them from spreading due 

10 snow load Indeed. roof comtruction was an extremely complicated and limely procedure 
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requiring skilled carpenters. Thi~ was of !ittle con cern to home builders prior to the Second 

World War because there was no shortage of wood or labour (CMHC F 19R9. Il) 

The postwar period created shortage~ of matcrials and lahOlll Comblllcd wlth the 

shortage of housing. home builders were forced to meet thcse challcngc~ b)' bccoming mOle 

efficient. Responding to this environment, the neces~ary "pull" for IIlIHlvatioll cXI~tcd, 

resulting in the creation of the prefabricated roof tru!>~ 

The development by manufacturer~ of the truss to n!'. final fmm was a lengthy 

process. Initially the truss was held together by bolts Later. a serie!'. of metal ~()nncctor~ 

such as split rings, shear plates, cast iron spike grids, and punched metal platc!'. wcrc ll!-.ed 

in building the truss. In 1953 "Gn-P-Late," a metal plate wnh triangu1ar tceth. scrving m. 

a connection between wood membranes. was developed by Carol Sanford. cnhanclllg thl' 

assembly of the truss. Its drawback was that it required nmb to !-.tay 111 place. Fmally, 111 

1955 "Gang-Nail" was developed by J. Calvin Jureit. It~ function wa!> idclltlcal to "Gn-P­

Late," however it wa~ of thicker gauge metal, had larger teeth and wa!> pre .... cd 11110 thc 

wood through a hydrauhc press, ehminating the need for naib Alter 15 year~ of 

development, the truss was ready for ma<;s ~roduction (CMHC F 1989, 13). 

Initially the govemmenl, with Its con cern for ~afcty. acled a .. a gatekcepcr 10 lhe 

diffusion of the truss. In 1954 CMHC declared that the trus!> dld not mcet the bUlldmg code 

stal.Jards, and suggested a tradnional engineering de<;ign whlch rendcred tlte tru~~ 

uneconomical. After which, NRC and CMHC set out to perform numerou .. lesl~ on lru~~ 

systems which revealed prob1ems of failure from !\now loadmg By 195(1 they dcvl ... cd 

standards whereby trusse~ had to carry two time~ the normal ... now load for a minImum of 
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24 hour~ without collar~mg. Finally, in 1962 NRC published these standards in the building 

code (CMHC F 1989, 14). 

Clearly, ln the case of the trus~, govemment's safety concems required extensive 

tcsting of the tru~\, WhlCh ~Iowed lts diffusion process~ however, this resulted in a far 

~upcnor product Furthermore, having NRC approval on the new roofing system gave it the 

credlblhly whlch wa~ nece~~ary to convince the home building firm to adopt it. 

Home buIldmg finn~ adupled the truss in the 1950~ with enthusiasm since it reduced 

conMruction cost~. Thl~ was achieved by' reducing by 50o/c the amount of wood used 10 

constructmg a roof, the ability of the truss ta span the entire width of houses, the reduction 

in cost~ from not havmg 10 build load-beanng partition framing, and b) enclosing buildings 

morc lIuickly, therchy rcducmg lahour costs and protecting the building from weather and 

vandahsm <CMHC F 1989. 12). 

The introduction of the truss created a new manufacturing mdustry which calculated 

the Mie of trusse~ necessary for a house'~ roof. As a result the need for specialized roofing 

carpentcr~ wa~ eliminated by the use of framing carpenter~ who were given directions from 

truss rnanufactulcrs for Inslalling trusses. With the creation of a new manufacturing 

mdustry. the trus~ wa~ ahle to fit withm the home builder's "closed system" method of 

opcration Furthcrmorc. the builder say, this as advantageous because it was one less 

rcsponslhihty Oll hl), shoulders in the building process. 

The story of the trus~'s diffusion into the home building industry exhibits how it 

evolvcd due to mark.et pull. Manufacturers of the truss spent over ten years perfecting it to 

Ils final state. The govemment rightfulJy slowed down the diffusion process through its 

rigorous testmg procedure~ and insistence on safety first. The truss was adopted by home 
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building firms because it had the relative advuntage of being less expcnslve and casier 10 

install than joist and rafter construction. Moreover. its ability to work wlthin tlll' home 

builders "closed system" mode of operation cnhanced ilS diffl:slOn. 

3.7.2 nRYW ALL 

Drywall is a nonflammable wall !.)'stem made out of gyp~Uln Il wa~ lIlvl'ntcd l1l thl' 

United States around 1910 by the U.S. Gypsum Company a~ a dIrect ~lIh~tllUll' tOI pla~ter 

and lath wall construction. Pnor to the Second World \Var. drywall\ rnarl...ct pcnetratlon 

was low. To encourage its use. drywall companie!. recommcndcd the 1l~L' of a pla~tl'r ~1...111 

coat over the drywall to give It a more tradil10nal look The po~twar l'llllstrucllOll hoom 

created the pull necessary for drywall to be III Wldc dcmllml. The short.tgc ot ~I... dled 

plasterers and the need to reduce houslIlg costs furthercd tt~ demand <CMUC H 19HtJ. 54) 

Drywall's diffusion was a lengthy proces'-o Initially many problem~ eXIslcd ~llch a ... 

nail popping and po or edge quality CMHC's lIl~istencc on li one-year hOllle wan <1nly led 

to numerous recall~ by builders in order to fix drywall whlch had nad ... protrudlllg Ihrough 

the paint or excessive cracklllg at jOlllts By 1960 Black & Dedl:1 and the drywall 

companies solved the problem by u~ing ~elf-tapping ~crcw ... whlch werl: appltl:d wlth an 

electric screw gun. Tape for joint~ along wlth premlxcd JOInt compound wa ... IIItroduœd, 

giving drywall a better finish. By the late 1960\. after 50 ycar~ of cXI ... tencc. drywall wa~ 

used in 95% of ail jobs (CMHC B 1989 56). 

The postwar home building finn adopted drywall with cnthul.,la'-om hccau\c il 

reduced construction cost by reducmg labour and IIlcrca~mg the ~pecd of conl.,trucllOn. 

Undoubtedly, it fit wnhin the po"twar assembly line procc~1., of con<.,tructlon Drywall 

offered the builder a competitive advamage by bemg a bettcr product th an the low-quality 
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plaster work re~u)ting from the ~hortage of skilled plasterers in the postwar period. Finally, 

drywall wa~ ea~ily integrated into the home builder's "c1osed system" mode of operation 

due to the creation of a new plaster-man trade. 

The dIfTu~ion of drywall into the marketplace was a prolonged process. 

Manufacturer~ of drywall !.pcnt approxlmately 40 years irnproving the product before it was 

acceptablc Govemment legislation requiring builders to guarantee their work pu shed 

drywall manufacturers to Improve the product. Nevenheless, the pull for efficieney ereated 

by the postwar pcnod along with drywall's ability to work within the home builder's 

structure arc the factor~ most responsible for its successful diffusion. 

3.8 SUMMARY AND CONCLUSIONS 

We have seen tha! the parameters effectmg the adoption of innovation in the home 

building IIlduMry are complex and that they reach far beyond the home building firm. An 

underslandmg of thc!.e paramcters IS eS!o.ential in order to detennine the factors influencing 

the acceptance or rCjectlon of innovauve ideas by builders/developers. To conc1ude: 

• 

• 

• 

• 

The diffusion of innovation is a complex pro cess which results in social change and 
encounler!o. obstacles at cvery le\'el of Us path. 

The diffusion proccsses of innovation oceur with an innovation being communicated 
through certain channels to member!o. of a panicular social system over a period of 
time. 

There must be market pull in order for the diffusion of innovation to oceur. 

Many barriers ta the diffusion process exist which hinder the process. These must 
be understood prior to launching an innovation. 
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Adopters of innovation conslder its relatIve advantage. cornpatlbility. complcxity. 
triability. and communicability prior to adopting H. An innovation which olTen; 
greater relative advantage. compatlbility. triabihty. obl-crvabiltty. and !-.lInplictty will 
be adopted more readily. 

Government. through its vanous agencics. lawl-. cvaluatton proccssc~. and 
administrative pro cesses can aet as a gatekecper whlch cnhance~ or ~Iows the 
diffusion of innovations. 

The manufacturers act as the drivmg force hchmd thc (htfu~lon 01 1I1110vatl011 

The diffusion of innovation i!l a costly and lcngthy proccss. cau~ing most 
rr.anufaetures to be large in size and 10 have high overhead cxpcnditllfc~ Thcll large 
size enables them ta absorb the costs and nsks involved in the diffu~lon of 
innovation: nevertheless thi~ can also be a barricr 10 ~mallcr manllfactllll'IS 

Manufacturers face fierce compctltlon. thcrefore InnOvatIOn can glw thcm a 
competitive edge in a difficult Industry 

The small size of home building firm~ makcs R&D unfca!-.Iblc and Itnllt~ the risk 
that can be taken on innovation~. 

The builder/developer, rather than his employee!-., ShOllld be directly applOachcd 
when attemptjng to introduce an Innovation. It l~ best 10 demonstratc onc\ prodllct 
to hlm in the simplest pos~lblc fa~hlOn. 

The arehitect and the deSIgner have hmited influence In the diffll<;lon of mnovatioll 
to home building flrm~. 

An innovation must work withIn the home building firrn\ "clo .... ed system" of 
operation. 

Innovation is a mean~ for the home building flrm 10 reducc malcnab cost, ~IJTlpltly 
the construction process, and gaIn a compcl1livc advantagc. 

Because the industry is highly fragmented, an innovatton mu~1 not span Iwo suh­
trades. 

It is 111 the sub-contractor\ intere~t to adopt innovat1on~ WhlCh will rcducc hl .... CO"it~. 

The sub-contractor has influence on the adoption of innovation in hi~ partlcular 
trade. 
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The dIffusion and adoption of the prefabricated roof truss and drywall illustrate the 
need to understand the role of the key players involved in the adoption and 
dlffu~ion of innovation in the home building industry. 

Now that the author has explained the diffusion and adoption process of innovation, 

and the kcy playcr~ involved, we must examine the specifie factors influencing the adoption 

or reJcction of innovation by home building firms. The author will approach this subject 

in the following ehapter by estabhshing evaluation criteria which influence a 

huildcr\/devcloper's decisioll on technology. 



CHAPTER FOUR 

FORMING EVALUATION CRITERIA 

4.0 INTRODUCTION 

The subsequent chapters will addres!' the mam rescarch qllc~tlOn of the thc~;t~ hy 

identifying the specifie factors which mfluence the acceptance or reJcctHlll 01 IIllltl\'atl\'l' 

products by builders/developers. Unlike ln Chapter!. Two and Tllree. whcre the allthOl 

demonstrated why a builder/developer buys a "hammcr." the lollowing charten-o will 

iIlustrate why a builder/developer buys a "parllcular hammer" The dl"clls~ion. that i~, 

moves from the general to the specifie 

Thi!' chapter stipulates a set of evaluation criteria obtamcd through a htcl ature 

review and a sClentific evaluation procedure, which will enablc the allthor to record and 

analyze the data in the subsequent cbapter~. 

4.1 CRITERIA FOR EVALUATION 

After a reVlew of the literature. and having contributed hl!. own m~ight. the allthor 

has developed a set of factors which influence buildcr~'/devcl()per<'I' dcci~l()n~ on tcchnology 

(See Figure 4.1). In the followmg ~ectJon the author ~cts out to explain thc~e factor~ and 

to justify their importance as l'valuation criteria. It i~ Imponant to under~tand that certam 

factors were gathered from reading studie~ and, where po!-.!-.ible. ~peclfic rcfercnce!-. will he 

cited. 
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4.1.1 ECONOMIC 

Economic factors influencmg a bU\ldcr's/developeI'~ decI"lon on tcChlllllogy l'an he 

divided into several sub-factors conslstmg of Cost. ProfitahI11l)'. TUlle Sa\'lllg!>. Ris\.... and 

Material Wastage. All of the sub-factor!> Influence a buildd!>/dc\'c\llpcr\ dcci~lllll hUIll .1 

financial perspective. 

COST refer~ to the actual priee pald to use a partlcular prodUl'1 Thl" prtl'l' 1 ... 

dependent upon the cost of labour to m~tall the p:oduct. thc fI1alcnab llccdcd. lentalchalge ... 

for special equipment needed for installation. and the cost of transportmg the plOdUCl tWill 

the factory to the construction site. Builders/developer!> will also bc Illtcrc!>ted \Il \...1l0Wll1g 

whether a product ha~ a low first l'ost of u!.age. low operating <,:o,,1. and whcther thc plOdul't 

encourages early paybaek trom lt~ usage (NAHB E 1991, 30). Fmally. in lIsing co ... t a ... li 

criterion, the replacement cost of u~mg one produet over anothcr i~ mcorpol aled IIlto the 

real cost of a product (NAHB E 1991. 101) 

PROFITABILITy l refer!. to hO\\ a produel affect!> the builder\/developcl\ plOfit 

rate. The builder/developer examine~ the net retum of a produet to ~ee whelher the producl 

is economically viable (NAHB E 1991. ,,0) Furthermore, the fÏnanc.:ml galll frolll choO\lng 

one product over another beeome~ an important critcrion for burldcr..,/developer!. III 

determining a product'!. profnabihty (NAHB E 1991, 29). 

TIME SA VINGS refers to the ume which is ~aved hy u~ing a particular procluct 

Products which save buildcrs/developer!. time allow them to maintalll thelr Ilght 

ISome builders/developer!. con<;ldcr co~t and pro fi tabJl ft y a ... one entcnon However ft 

is imponant to bear In mInd that COq refer~ to the real pnee paid for a partlcular product 
whereas profitability deal~ wllh the financta1 gain from choo..,mg one product ovcr anothcr 
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construction schedules, which is very important in areas which have short construction 

seasons (Chamey 1971). Moreover. time savings may be important to builders/developcrs 

when one considers that they are paying interest on funds borrowed to build (Friedman 

1993). This consideration becomes especially vital when builders are using bridge financing 

(see Chapter Two) and are only given money upon completion of a house. 

RISK refers to the financial danger of using a particular product. especially if it 

should fail and need to be replaced. The economic vulnerability of the typical home 

building firm, as illustrated in Chapter Two, may certaillly lead builders/developers to 

assess the risk involved in using any new product (SHQ 1988. 22). 

MA TERIAL W ASTAGE increases the co st of construction. A product which 

encourages material wastage may be frowned upon by bu:!ders/developers. 

4.1.2 QUALITY 

The quality of an innovative product may influence a builder's/developer's decision 

to adopt or reject it. A product's quality can be assessed by looking at other players who 

use it, it!) proven success, and its value. Furthermore, the quality of a product is important 

to builders/developers since they are liable for their work up to five years after il!' 

completion. 

OTHER PLA VERS USING IT refers to the other builders using a particular 

product. A builder's/developer's decision to adopt or reject an innovative product may be 

influenced by his colleague's use of the product. Sorne may ask other builders/developers 

if they are satisfied with a certain product. 
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PROVEN SUCCESS refers to whether a product was proven to work properly by 

builders/developers. This may affect other builders'/developers' perception of the quality of 

a particular product (NAHB C 1989, 81). 

LIABILITY refers to the legal requirement that builders/dtwelopers must guarantee 

the home for five years against any defects. They will opt not to use products which might 

fail within this time period (CMHC B 1989, 32). 

VALUE refers to whether an innovative produet improves or increases the quality 

of the produt:t which it is replacing. It can also be used to determine.whether a product is 

the best in a particular priee range, as weIl as its value and utility (CMHC K 1992~ Il). 

4.1.3 FUNCTIONALITY 

The fuoctionality of a product is determined by the product's ability to function 

within the operational structure of the home building industry (NAHB C 1989, 27). 

Functionality. as i1lustrated by Rogers (1983), and Goldberg (NAHB E 1991), can be 

brokeo down ioto seven sub-factors coosisting of: Code Requirements, Complexity, Product 

Support. Competitive Advantage. Effect On Home Delivery Proeess, Direct Substitute, and 

Danger Factor. 

CODE REQUlREMENTS oblige builders/developers by law to use ooly products 

which meet specified standards. Since the given standards are minimum standards, a 

builder/developer can choose between products which meet the code requirements or exceed 

them. Therefore, a builder/developer may be influenced by the code requirements or 

standards when examining the engineering efficiency of a product (SHQ 1988, 19-22). 

COMPLEXITY refers to how complicated a product is to use. Does the product 

ease or increase the difficulty of assembling a house? When adopting a new product, 
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builders/developers may investigate whether they will have ta retrain workers to use the 

product. The simplicity of the product therefore plays an important mie. A 

builder/developer may also want to know if the product is more convenient to use or not. 

and if the product increases productivity and efficiency of construction (Rogers 1983, 15). 

PRODUCT SUPPORT refers to the distributor's strength. technical literature on the 

product, and access to the products. A builder/developer may want to know if the 

distributors are financially sec ure and if they have trained technical staff who are able to 

help with questions related to the product's installation (NAHB E 1991, 26). Technical 

literature may be important to builders/developers since it can be used to understand further 

the use of a product and can be passed on to the final consumer. Builder~/devclopcrs may 

also be concemed about the accessibility of the product. They might want lU cnsure that 

the product can be consist~ntly delivered on time and that the distributor c,,",Ties suffïcient 

stock (CMHC B 1989, 35). 

COMPETITIVE ADV ANTAGE refers to the advantage that a product give~ a 

builder/developer from a construction viewpoint. Due to the competitive nature of the home 

building industry, it is es senti al for builders/developers to obtain opportunities to compelc 

effectively (NAHB C 1989, 77). 

EFFECT ON THE HOME DELIVERY PROCESS refers to how a product affcct!o> 

a builder's/develaper's method of construction. A product may be examined to dcterminc 

if it works within the "team-like" operation of home building firms, and if the product will 

encounter resistance from the sub-trades. Builders/developers may weigh the effects that 

a product has on the home delivery process very carefully prior to adopting it (Friedman 

1991, 2-7). 
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DIRECT SUBSTITUTE refers to whether or not a producl is a direct replacement 

for an existing product. An innovative product w;lich is superior to an existing product and 

which is installed using the same method may influence a builder's/developer's decision to 

use it (Friedman 1993). 

DANGER FACTOR refers to how dangerous a pro du ct is to use. A product which 

i~ very dangerous for workers to install or for the buyer of the house may influence a 

builder's/dcveloper's decision to use il. For example, builders/developers prefer not to use 

alumÏlmm wiring because faulty connections can cause fîres. placing the buyer in danger 

(CMHC B 1989, 62). 

4.1.4 MARKETABILITY 

The rnarketability of a product can have significant influence on a 

builder's/developer's decision to adopt or reject the product. This category can be divided 

into five sub-categories consisting of Competitive Advantage, Consumer Demand, Increased 

Social Status, VisiblelInvisible Innovations, and Consumer Awareness. 

COMPETITIVE ADVANTAGE is the advantage which a product gives a 

builder/developer from a market viewpoint. A builder/developer who uses a product which 

is perceived as being superior by consumers will gain a competitive advantage. It is in the 

builder's interest to examine this 'mb-factor when looking at new products (NAHB C 

1989,8). 

CONSUMER DEMAND refers either to the dernand or to the resistance to a 

particular product by the consumer. A builder/developer may evaluate this demand or 

resistance prior to using a product (CMHC B 1989, 81). 
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INCREASED SOCIAL STATUS is achieved by a builder/developer using a prodllct 

which is perceived as being far superior or as "state of the art" by other bllilders/devclopcrs 

and consumers. This criterion can be important to builders/developers, since by llsing Ruch 

products they might improve their reputation in the industry and amongst consumers 

(NAHB E 1991,30). 

VISIBLEIlNVISIBLE INNOVATIONS refers to whether the prodllcl can be sccn 

by the purchaser of the house or whether it i8 invisible and hidden bchind c10scd walls and 

ceilings. If a product can not be detected by the consumer, a builder/dcveloprr may not 

choose to use it (Rogers 1983). 

CONSUMER A W ARENESS refers to whether consumers have heard about a 

product. Their awareness might influence a builder's/developer's decision tn adopt the 

product (CMHC B 1989,44). 

4.1.5 PRODUCT HISTORY 

When builders/developers encounter a new product, they may want to know its track 

record. If they themselves are familiar with the product, they may know how the product 

has performed in the past. Thus a product's past history can play an important role in a thcir 

decision to use it. When examining the product's history, a builder/developer may look at 

four sub-categories: Usage by Other Builders, Projects Used In, Past Succcss/Failure, and 

Warranty Provisions (Jones 1992). 

USAGE BY OTHER BUILDERS refers to anyone else who ha~ used the product 

in the past. This may be very important to those wishing to adopt a product, since it has 

been already tested in the field. 
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PROJECTS USED IN refers to the type and scale of projects in which a product 

wa~ ul-.ed. Thi!. category can be a form of reference for the product to a builder/developer. 

PA ST SUCCESS/FAILURE may be important to builders/developers in arder to 

determine a product's track record. 

W ARRANTY PROVISIONS refers to how weIl a manufacturer has honoured ils 

commitmrnt to the consumer. Builders/developers may prefer ta deal with companies who 

guarantee their products (Friedman 1991,9). 

4.2 FORMING AN EVALUATION PROCEDURE 

4.2.1 THE SURVEY 

From the outset of this report, the key factor differentiating this research paper from 

past studies h that it considers factors of concem to builders/developers. An attempt was 

made to undemtand the industry in order to appreciate the diffusion of innovation to home 

building firms. The author interviewed builders/developers so that he might evaluate the 

validity of the above criteria used in adopting and rejecting innovative products. 

Twelve build~!rs/developers were chosen ta be interviewed (Appendix A). They were 

randomly selected and, in the author's view. represent a cross-section of builders/developers 

in the Montreal-Ottawa region. The range in company size varied from those building an 

average of three homes to 350 homes per year. It was imperative ta verify the validity of 

the above criteria by presenting them to builders/developers. Only by meeting with the 

subjects of this study, by listening to their criteria for adopting innovation, and by hearing 
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their opinions on the factor~' importance cou Id a reasonable understanding of the diffusIon 

of innovation into the industry be achieved. 

4.2.2 THE PRODUCTS CHOSEN 

Thirty innovative products were chosen from NAHB's five major systems of the 

house (Figure 4.2). These products are profiled in Appendix B. The author gaineù 

familiarity with the products, at home and at trade shows, in research reports and in 

periodicals cn innovation, by meeting with researchen;, builders and sales men, and through 

work experience in the industry. An anempt was made to choose products which had been 

documented in research reports, in order ta gain greater insight into their diffusion. 

Consequently, sorne products may have been on the market for up to ten years. Glher 

products were chosen for their degree of inventiveness, technical litcrature, cooperation 

from the manufacturer or distributor, and potential interest to readers of thi~ report. 

Brochures, technical information, and the cost for each product were placed in a 

binder which was divided into the five categories mentioned above. This allowed 

builders/developers to look at each product in an organized manner. 
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MAJOR SYSTEM SUBSYSTEM COMPONENTS 

Foundation General 
BasementlCrawl Space 
S1ab 
Fooùng 

Structural Frame Load Bearing and Walls, Floors, 
and Enclosure Non-Be3.iing Cladding, 

Structure Partitions, Weather 
Barriers, Columns, 
Beams, Counters, 
Stairs, Ceilings, 
Insulation 

Roof And Chimney Roof Trusses, 
Soffits, Guttering 

Openings Windows, Doors 

Plumbing and Pipes Toilets, Sinks 
Sanitary Fixtures Showers, Etc. 

Heating, Heaùng and Fumaee, 
Ventilation Cooling Compressors, 
and Air Heatpump, 
Conditioning Water Heater, 
(HVAC) Fireplaee, and other 

Heating 

Venùlaùon Fans, Duet.; 

Energy Supporting Electricity Appliances, Wiring, 
Systems Gas Lighting, Meters, 

Solar Pipes, Applianc~s 

Figure 4.2: Functional Classification Of The House (Source: NAHB D 1989) 
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4.2.3 THE MA l'RIX 

A matrix was designed to assist in collecting information on the importance of the 

evaluation criteria. The purpose of the matrix was to see which evaluation criteria were 

important for each product by each builderideveloper being interviewed. They were also 

given the opportunity to add any missing factors. Columns were provided for the purposc 

of ranking in importance the five principal evaluation criteria and their sub-factors. 

Additionally, the matrix was dr..signed to determine where builders/deve!opers heard of each 

product, whether they had used it. and \\hether they liked each product (Appendix Cl. 

4.2.4 INTERVIEW PROCEDURE 

Twelve builders/developers were interviewed for approximately one to two hours 

each. AlI interviews were taped with the permission of the interviewee. Interview guidelines 

were established, as illustrated in Appendix D. 

First, questions regarding the builder's/developer's firm were asked in order to aUain 

a brief company profile. Then they were given a binder containing the thirty innovativc 

products, enabling them to examine each product separately. The author proceeded to ask 

about their awareness and appreciation of the product. Finally, the builder/developer was 

asked which factors and sub-factors were imponant for each product in his decision to 

adopt or reject them, and ticks were placed in appropIiate boxes illustrating a factor's 

importance. Builders/developers were permitted to add or eliminate factor~ to and [rom the 

matrix. 

4.2.5 DATA ANALYSIS PROCEDURE 

While this report is not a conclusive statistical analysis, several trends can be 

inferred from statistics. Therefore it was necessary to use statistical averages in order to 
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interpret the builders'/developers' views. This particular exercise is helpful since it is 

important to study what the builders/developers have ta say, in order to ascertain their 

opinions on the validity of the evaluation criteria. Figures drawn from the data must be 

viewed within this context. 

A summary table of ail responses can be found in Appendix E. First, a ranking of 

importance for the five main factors and sub-factors was established by tabulating the 

number of ticks which each factor obtained and then by dividing this number by the total 

possible number of ticks in order ta calculate a percentage. The factors were then placed 

in the appropriate arder. The same was done for each sub-factor. The results il1dicate the 

importance of the evaluation criteria ta the average builder interviewed. 

A summary of the number of ticks which each product receiverl in each sub-factor 

was tallied and placed in the summary table. By doing this, the author was able to 

summanze views on individual products in order to compare them with the views of 

convention al research. The awareness categories, usage, and like/dislike categories were 

evaluated in the same fashion Percentages were calculated for the awareness categories to 

clarify which were more important. 

The author studied the results and compared them to research by other scholars. 

Clearly, these results are very helpful in understanding the opinions and the evaluation 

procedure of a sample of builders/developers in the industry. 

Ali tapes of interviews were listened to, and important points were transc.:ribed on 

paper. This information was then compared with other research on the subject. By 

compiling the various forrns of data obtained from the interviews, Le., through the summary 

table and tapes, the author was able to draw certain conclusions. 
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4.3 SUMMARY AND CONCLUSIONS 

In studying the adoption of innovation in the North American home building 

industry, there is a need to look beyond the general reasons for the diffusion of mnovation 

By attempting to determine the specifie factors leading builders/developers to adopt or 

reject innovative products, this process of diffusion can be genuinely understood. To 

conclude: 

* 

* 

* 

Evaluation criteria leading builders/developers to adopt or reject innovalive rroduets 
have been established. 

It is imperativt to interview builders/developers in order to test the evaluation 
criteria. 

While this is not a conclusive statistical analysis, certain inferences can he drawn 
fr(.Tn apparent trends. 

The following chapter reveals how the builders/developers rcsponded in the 

interview to the factors comprising the evaluation criteria. 



CHAPTER FIVE 

BUILDER'S/DEVELOPER'S INSIGHT ON EVALUATION FACTORS 

5.0 INTRODUCTION 

Men in general judge by their eyes rather than by their 
hands: because everyone is in a position to watch, few are in 
a position to come in close touch with you. Everyone sees 
what you appear to be, few experience what you really are. 

(Machiavelli 1981, 101) 

The present chapter illustrates the builders'/developers' views, collected in the 

interview process, on the factors comprising the evaluation criteria. Each of the five main 

factors will be examined in the following order: Economie, Quality, Functionality, 

Marketnbility, Product History; and principal sub-factors will be discussed. An attempt will 

be made to illustrate where the author's findings differ from those of research in the field. 

Examples of products (outlined in Appendix B) demonstrating these differences will be 

provided. 

The builders/developers quoted in the following pages will be referred to by a letter 

code in order to preserve their privacy. (The order of the letter coding does not correspond 

to the order of the builders/developers listed in Appendix A.) 

5.1 ECONOMIC 

Previous studies main tain that economic factors are of paramount importance to 

builders/developers in deciding upon innovation. As illustrated by Goldberg (NAHB E 

1991.30). "Research clearly indicates that economic advantage is the most important factor 

in influencing an innovation's acceptance," 
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Cost plays a critical role as an Economic factor. Duke's report entltlcd .l.&.QlJ. 

Building Codes and the Use of Co st Sa\'Îng Methods (1988). dlscussed in the above NAHB 

report, suggests that "only the innovative methods that achieved the most substantial cost 

savings were adopted more frequently" (NAHB E 1991. 31). 

In addition, as demonstrated in Charney's report (1971, 156-160), it is hchcved that 

the time savings achieved by a new product will ~Ignificantly mfluence il 

builder's/developer's desire to use il. A product which speeds up the construction proce~s 

will have a greater chance of being adopted. 

Finally. researchers feel that financial "risk" is a crucial factor ln il 

builder's/developer's decision-making process. As James F. Hlckling Management 

Consultants explain (CMHC B 1989, 30): "Members of the low-rise residential constructIOn 

industry have a low tolerance for risk. They will stay away from any innovation whlch 

carries a market risk, a competitive risk and especially a financial risk." 

As opposed to what past studies con vey about the importance of the Economlc 

factor, the author has found, by interviewing builders/developers, that for certain 

builders/developers Economie factors are important in influencing the adoption of 

innovation wherea!. for others they are not. 

For sorne builders/developers such as A, "Every decision made i!-. affccted hy 

budget, not just what 1 can afford to spend but what my customers can afford to spend." 

He dislikes Corian, a cabinet countertop material, because i ts cost of $160 pcr Iinear foot 

is far too expensive for him and his customers. K who states that "cost and pro fi tab ilit y are 

extremely important to us," and H who says that "my method of choosing product~ i~ by 

their priee," would appear to agree with both builder A and with research on the topic. 
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Moreover, both builders/developers rejected the use of Corian because of its priee even 

while acknowledging its superior quality. 

However, C says that "our customers generally have a fortress mentality when it 

cornes to housing. If a product is the best and most efficient to operate, 1 don't care how 

much it costs. Therefore we seldom look at economic factors." For him. Corian was rapidly 

adopted becau!o.e of its superior quality and functionality. As weIl, it provides C with a 

market advantage because it is desired by his consumers. It should be noted that 

builder/developer C is an upscale custom home builder, and his clientele can afford more 

expensive products thereby allowing him to be less concerned with Economie factors. ln 

addition, G who uses a marketing strategy in selling homes would appear to agree with 

builder/developer C, by stating that "if a product helps to sell a hou se 1 don't care about its 

cosl." He uses polyurethane moulded millwork which costs $400 to S1000 per housing unit 

because it helps to promote the marketing of the house. 

Builder/developer 1 has a different view with respect to Economic factors. He feels 

that "if a new product's priee is within 59é- of the currently used product's priee, then co st 

is no longer a factor in adopting or rejecting il." Hence, for 1. a 5% increase or reduction 

in the cost of construction will not affect his ability to sell homes or the profit which he 

expects. Nevenheless, the same builder does go on to say that "someone can bring me the 

greatest product in the world but if it is an expensive product and will add to the value. 

making my end product too eostly, 1 will reject il very quickly." Therefore a produet which 

will have tremendous impact on the cost of construction will not be accepted by l, unless 

he is willing to take a profit eut, because it will make his homes too expensive. For 

ex ample, he rejects the use of Cori an because it exceeds the 5% limit of increase in cost 
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and wou Id make his final selling priee of a home uncompetitive. Howcver. he acccpts the 

use of Open Joist 2000, a prefabricated joist, because il adds less than a 5% increase in his 

cost of construction, making it weil worth the advantages it provides. 

Time savings, as conveyed in past studies, are important for many 

builders/developers such as H and A, and unimportant for others like 1. The importance of 

this criterion depends on the operational style of the firm in question. Timc savings arc 

crucial for builders/developers who operate on "hairline" schedules. A never used Sparlock. 

an interlocking cement block system used for common walls, but wants to because qf the 

rime he thinks it will save him in building them. Furthermore, a primary reason for H in 

adopting the prefabricated fireplace unit was the reduction in time which is gained from its 

use, in contrast to building a masonry fireplace. Nonetheless, builder/developer 1 feels that 

"rime savings is only important in saving a trade. Il If a new product saves time by 

eliminating one of the many trades involved in construction, then it is worthwhile. He 

adopted the prefabricated fireplace unit because the company selling him the unit install!l 

and guarantees il. Moreover, they are able to install the unit in a couple of hour!o., in 

contrast to the numerous days il takes to build a conventional fireplace. Thcrefore. by using 

the prefabricated fireplace unit, builder/developer 1 was able ta eliminate the bricklayer 

trade specializing in fireplace construction and the metalworks trade who make the doors 

for the fireplace, resulting in the reduction of one trade. The fundamental difference here 

is that this new trade is responsible for its product and g uaran tees ilS work. 

Builder/developer 1 recognizes that time savings can be critical when working on a specifie 

contract for a customer, but in most cases one should not be overly dependent on timing. 

He says: 
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Timing is important but not the end-aIl. One week more or 
Jess is not the end of the worJd. In construction you are 
playing with weather and aIl kinds of elements, and if you 
are working on that kind of constraint (too tight of a 
schedule), you're doing something wrong. 

Clearly, l's method of operation is different from his colleagues. He appears to be 

more organized and therefore less needy of shortcuts to deliver his product. 

AJthough research suggests that builders/developers are reluctant to take risks in 

adopting or rejecting innovation, the author found that this was not always the case. Som" 

builders/developers who agree, such as B, say that "we are very conservative and only use 

proven products that were used by others. 1 can't afford mistakes since they co st thousands 

of dollars." He rejects the use of Geothermique Thermopompe, a geothermal heating and 

cooling system, because the cost of replacing or fixing it, should it fail, would bankrupt 

him. In addition, C agrees, by expressing that he would use a certain product because "my 

grandfather used it and was never sued." He rejects the use of Excel, an exterior sheathing 

meant to eliminate the need for a housewrap, because in his region of construction plywood 

has always been used as an exterior sheathing and works effectively. Nevertheless, 

builder/developer 1 feels that "risk is not a main issue unless the product is so vital to the 

construction of a house." Therefore he rejects the Maytrab Building System, because it 

revolutionizes the way homes are built by changing the construction method from wood 

framing to metal framing. What remains clear is that each builder/developer has a different 

tolerance to risk, which affects how much risk they can afford. This is not simply 

determined by the size or wealth of the organization, since B and 1 are large firms. They 

are also acting on past experience and intuition, which differs from pers on to person. 
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To conclude, we have se en that the Economie factor. as an e\'aluation criterion. is 

not as important as suggested by past researchers to all builders/developers. Certain sub­

factors are more important to sorne builders/developers than to others. The choice depends 

on the builder's/developer's method of operation and on his cliente le. 

5.2 QUALITY 

Past studies by CMHC (B 1989) and NAHB (E 1991) propose that Quality i!. an 

important factor to builders/developers as an evaluation criterion when adopting 

innovations. Cordeau (1991, 16) suggests that builders/developers are believed to weigh 

strongly a product's quality prior to accepting it. Furthermore, innovators wishing to 

succeed "must offer a product which responds to the precise needs of the industry, which 

are impeccable quality, easy installation and less expensive than what's on the market." 

Goldberg and Shepard (NAHB C 1989, 14) agree and believe that "Quality related 

problems often cost the builder money. By eliminating these problems. the builder not only 

enhances quality, but achieves significant cost reductions." 

Whether other players use an innovation or not is an important Quality factor, since 

"rnany builders prefer to follow rather than take the lead in adopting innovations" (NAHB 

C 1989, 27). Undoubtedly, builders/developers look to their peers prior to adopting 

innovations. 

Further, it is believed by James F. Hickling Management Consultants that 

builders/developers examine the proven success of a product prior to adopting it. As they 

illustrate in their report (CMHC B 1989. 20), "Innovators normally play an important role. 
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they perform the economic, social and psychologicai risk assessment for the entire 

community. Because the low rise residential construction industry's community is generally 

localized, every innovation has to diffuse again and again in each microcosm." 

Liability is considered by James F. Hickling Management Consultants as an 

important factor for builders/developers ln the evaluation criteria. As they proclaim in the 

above report, "There exists a fear of liability which is perhaps one of the greatest de\errents 

to innovation in the industry" (CMHC B 1989, 21). 

Finally, it is suggested that builders/developers address the value of a product in 

considering its adoption. Goldberg (NAHB E 1991,98) believes that value is an important 

evaluation criterion because "firms often charge a premium price for a given product for 

enhanced engineering efficiency." 

By interviewing builders/developers. the author has found that the above studies are 

in accordance with their views. Most builders/developers are concerned with the quality of 

a product. However, not an sub-factors are considered important to aIl builders/developers. 

For exampie. sorne are not concerned with other players using a product. They 

appear to have more confidence in their own abiIity to discem if a product is feasible for 

them. A says that he is not concemed \\;th whoever else is using a product. His view may 

be due to his hands-on experience at the construction site. He disliked the Open Joist 2000 

product because he feels it is inferior to conventional joists. Nevertheless. nine out of the 

twelve builders/developers interviewed liked it. Others like B are interested in knowing who 

else is using a particular product and would only use products used successfully by others. 

For example, he likes Parallam which is an engineered factory-made wood beam, capable 

of larger-than-conventional spans and loading, because ail other builders/developers he 
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knows have used it successfully. Moreover. out of the twelve builders interviewed. clcvcn 

were in favour of using it. 

Most builders/developers think that proven success is an important evaluation 

criterion and feel that it is imperative to know if a product works as il is supposcd to. A~ 

F explains, "When a product like Therma-Ray, a ceiling radiant heating system. exist~ for 

such a long time and it is not widely known nor advertised, then something is wrong with 

the product." As past research indicates, builders/developers are concerned with a product's 

proven success. 

Most builders/developers express con cern over liability. as an evaluation criterion, 

when assessing a product. C explains that "you tend to be conservative because of the large 

amount of dollars at stake and you don't want to use something whict. you suspect may 

cause problems." For this reason, he rejects the use of preserved wood foundations. In his 

view the liability which could ensue if the foundation fails is too high. Furthermore. 

builders/developers are concerned with long-term liability. As H states, "1 have to guarantce 

the house and product for five years. l'ln responsible for any new product used." This was 

one reason for his adoption of the prefabricated fireplace unit. As expressed above, the 

companies installing the units are Hable. eliminating the liability of the builder/developcr 

for faulty fireplaces. Nevertheless, sorne builders/developers, such as A, are not concerned 

with liability. He explains by saying that liability is not important to him becausc of the 

high quality of his work. In general, most builders/developers are concemed with Iiability, 

as demonstrated in past research work, because they might have difficulty in sustaining the 

financial losses which could ensue from dcfective products. Sorne builders/developers, 

however, such as A, were not worried because of the confidence they have in their product. 
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Goldberg (NAHB E 1991), suggests that ~uilders/developers feel that value is an 

important factor in the evaluation criterion. They often chose products which have better 

value, as is the case with A who explains, "We use BP High Performance Sheathing 

because it is more solid than regular sheathing. When using regular sheathing you break 

half of them as opposed to High Performance Sheathing. Il Likewise, builder/developer 1 

feels that value is an important criterion when examining products, since he is interested 

in knowing more about what a product gives hirn, and if it is better. He adopted the 

prefabricated shower unit because it is a far superior product than convention al showers 

built from ceramic tiles. A prefabricated shower unit lasts a life time while a ceramic 

shower starts to deteriorate after three years. 

Undoubtedly, builders/developers agree with past research on the importance of 

Quality as an cvaluation criteria, and most sub-factors are seen by them as being significant. 

This is best explained by builders'/developers' pride in their work and their concem for their 

reputations. 

5.3 FUNCTIONALITY 

Functionality, a factor used to evaluate a product's ability to function within the 

operational structure of the home building industry, is viewed by James F. Hickling 

Management Consultants as a crucial factor in the evaluation criteria. They feel that the 

functionality of an innovation is important to builders/developers because "functional 

innovations [Functionality] are the least disruptive. They occur naturally in the evolution 

of a product and they in volve the use of a known product in a related field in the sarne 
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industry" (CMHC B 1989, 22). Functional innovations are ones which work within the 

operation al structure of the home building finn. 

Code requirements, a sub-factor of Functionality, are deemed of paramount 

importance in a builder's/developer's selection of products. As Jones explains in his article, 

"Roadblocks To TechnoIogy" 0992, 174): 

In the end the burden usually falls on the builder to get 
approval for an innovation that doesn't meet the code. The 
builder must prove that the new method satisfies 
performance standards by presenting test evidence collected 
at his own expense. Few can afford such an ordeal. 

In addition, sorne think that builders/developers are concemed with the complexity 

of a product prior to its adoption. James F. Hickling Management Consultants believe that 

"product complexity or at least perceived complexity [by builders/developers] is a barrier 

to diffusion" (CMHC B 198945). 

It is also believed that builders/developers con si der product support as a significant 

evaluation criterion. Builders/developers want to ensure that the company producing a 

product is secure enough to support it financially and technically. As explained by James 

F. Hiekling Management Consultants (CMHC B 1989,45), "The strength of the company 

launching a produet ean influence the pace of adoption." 

Goldberg and Shepard feel that builders/developers look at the competitive 

advantage of products prior to accepting them. A produet which allows builders/developers 

to erush the competition will be we1comed (NAHB C 1989, 78). 

The effeet on home delivery process is considered, by Cordeau, as one of the most 

important sub-factors to builders/developers in the evaluation proeess. Builders/developers 

verify that any new innovation do es not change their method of construction. As Cordeau 
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( 1991 , 16) exp1ains, "The golden rule for an innovator is never look to change or 

revolutionize the structure of the home building industry." 

Finally, James F. Hickling Management Consultants maintain that 

builders/developers examine a product to see if it is a direct substitute for an existing 

product. Builders/developers are fond of direct substitutes, because "direct substitute 

innovations maintain the essential characteristics of tlu~ fl'evious product and add one or 

more comparative advantages either in terms of immediacy or magnitude of benefits" 

(CMHC B 1989, 23). 

Through his interviews, the author has found the above researchers to be correct in 

suggec;ting the worthiness of Functionality as an evaluation criterion. Most of the sub-

factors comprising Functionality are also viewed by builders/developers as being pertinent. 

Code requirements is the only sub-factor which they ignored. This occurred not 

because of its lack of importance but because most builders/developers only look at 

products which meet the requirements. As A explains, "On'y products which have passed 

the required tests come through this door." This explains why very few builder/developers, 

as illustrated in the summary table, used this criterion when examining the prüducts in this 

study. Therefore code requirement, as an evaluation factor, is not an issue to them. 

Complexity. as indicated in research, is considered to be extremely important to 

builders/developers. Generally, most builders/developers interviewed are concemed with 

their ability to understand how a product functions and their men's ability to easily use and 

repair the product. C explains this point with reference to Smart House technology: 

Smart House technology is an anempt to sell us what we 
don't need. My concern is in making housing simple. What 
happens when something goes wrong? Who fixes it? Vou are 
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adding an unnecessary layer of complexity. besides who 
wants your house to cali you at work to tell you that it 1S 
broken! 

Consequently, he chose to reject the use of Smart House technology because of ilS 

complexity . 

Builders/developers are concemed with product support m, an evaluation criterion. 

However, it certainly is not their ma st important measure. They feel that il is vital to know 

that a company is easy to deal with and able to deliver products on rime. They especiully 

favour companies which have strong technical assistance available to them. For ex ample. 

L uses the Open Joist 2000 product because it cornes with installation plans and company 

engineers made available for consultation on the construction site. Furthermore C, B, and 

1 a11 felt the same way. 

As indicated by past research, the effect on the home delivery process is a cruchl 

sub-factor in the evaluation criteria. Builders/developers feel that it is important for a 

product to work within their method of construction. K ex plains that "in the act of building 

a house there are many people involved. It is a very complicated process. A material which 

overcomes a problem 1 have, technically or time-wise, and simplifies the construction 

process, will be closely examined." For this reason he wants to use Excel by BP. Excel is 

an exterior sheathing which eliminates the need for house wrap thus saving a step in the 

construction process. Furthermore, nine other builders interviewed also felt the same way. 

Builders/developers agree with past research on the importance of direct substitute 

as an evaluation sub-factor. They believe that a product which is simply an improved 

version of an existing product will have a better chance of adoption. Hence, L is interested 

in knowing if a new product works and if it is installed in the same manner as the 
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preceding product. L wants to adopt the motion sensor light switch. aside from practical 

advantages, because it is installed connecting the same two wires as a standard light switch. 

Furthermore, C adopted the 1 Joist, a prefabricated wood joist, because it is installed in the 

same manner as a conventional joist. Using this product, carpenters do not have to relearn 

how to install joists. 

Clearly. Functionality is an important evaluation criteria in the eyes of researchers 

and builders/developers. The only discrepancy in views came over the matter of code 

requirements. Builders/developers found this sub-factor irrelevant since they only look at 

code-approved products. 

5.4 MARKETABILITY 

Studies by CMHC and NAHB consider Marketability to be an important factor in 

a builder's/developer's evaluation criteria. They propose that due to the competitiveness of 

the home building industry, builders/developers look at the competitive advantage which 

a product gives over an alternative one. and they are more likely to adopt products which 

provide greater marketing advantages. Jones (1992, 174) explains this point by illustrating 

the actions of one builèer/developer in Northern Iowa: 

Building in a depressed housing market eight years ago, Bill 
Eich decided to establish bis company as the Energy Experts 
Of Northern Iowa. Besides beefing up insulation and 
upgrading windows, he insta11ed controlled ventilation 
systems in a11 of his houses. Now more than half of the 
houses built in his country have controlled ventilation. [Bill 
Eich remarks:] "It doesn't have to take long for builders to 
adopt an innovation as long as someone is out there beating 
the bushes." 
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Once other builders saw the marketing advantages gained from using controllcd 

ventilation systems, they quickly adopted them. 

In addition, James F. Hickling Management Consultants (CMHC B 1989, 14) 

believe that consumer demand is important to builders/developers when ddopting 

innovation, because builders/developers provide what the consumer yearns for and will use 

any product they desire. Clearly, "where the innovation is not supported by consumcr 

demand and has no immediate or obviou!i significant comparative advantage to the buildcr 

or trades person, it has very little prospect of diffusion successIf (CMHC B 1989,44) 

The majority of research reports do not dwell on increased SOCial status as an 

evaluation criterion, however most feel that builders/developers use this as an evaluation 

criterion (NAHB E 1991, 30). Friedman (1993) believes that buildels/developers are 

concemed with their social status in the industry and are interested in using products which 

improve their reputations. 

Visible/invisible1 factors are believed [Rogers (983), Goldberg (NAHB E 1991), 

Shepard (NAHB C 1989), Friedman (1993), James F. Hickling Management Consultant!l, 

Duff & Poitras (1988)] to play an important role as an evaluation critcrion to 

builders/developers, because visible products have a better chance of being adopted by thcm 

than invisible ones. James F. Hickling Management Consultants (CMHC B 1989, 23) 

believe that "invisible innovations are not supported by consumer demand and have no 

immediate or obvious significant comparative advantage in terms of cost, time saving or 

availability to the builder or trade person." On the other hand, visible innovations are seen 

IVisible innovations are on es which can be seen by the consumer, and invi!iible 
innovations are hidden from the consumer, often behind cJosed walls. 



109 

as the "hot buttons" which builders/developers use to entice customers into buying their 

homes. 

Finally, Duff and Poitras (SHQ 1988, 22) believe that builders/developers use 

consumer awareness as an evaluation criterion and maintain that most consumers, because 

of their ignorance of innovation in the industry, make few demands on builders/developers 

to innovate. Consequently, they will examine whether the consumers have heard of a 

pro du ct prior to using il. The use of an unknown product can cause the buyer to be wary 

of the builder/developer. 

Sorne buiiders/developers are strongly in favour of Marketability as an evaluation 

criteria while others are less enthusiastic. Those in favour of it feel that Marketability is an 

important evaluation criterion because their role today, as expressed by F, is "building 

people's lifestyles." Therefore they look at a product for its potential marketability. For 

example, builder/developer A says that "Open Joists 2000 means that customers can finish 

the basements themselves," since they can run aU the services through them without drilling 

holes. However others, like J who is an engineer and a knowledgeable builder, do not 

evaluate products only in terms of their marketability. For example, he rejected the use of 

Panisox's Structural insulated Panels. a foam core sandwich panel system, because he felt 

that there would be numerous engineering problems with the product. He believed that 

cutting ho les in the panel for windows would be very difficult. Moreover, he felt that the 

panels were nol flexible enough to respond to changes in plans which occur on site. 

Competitive advantage is seen by most builders/developers as an important 

evaluation criterion. As F explains, "It is always a question of marketing: what product will 

help you sell." Builders/developers must weigh the competitive advantage which a given 
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product will provide. For this reason, F likes the thermopompe which provides heating und 

cooling. 

Sorne builders/developers feel that consumer demand is an important evaluation 

criterion, as research suggests, while others do not. lt is important to F. because "a new 

product which is not known has to be sold to the consumer. Therefore you must consldcr 

this wh en you go for a new product." Consequently he did not adopt polybutylene water 

piping, a replacement for copper, until it was widely accepted in the industry. Others t'ccl 

that the consumer does not care about what you are using and is only looking at the 

fini shed product. As builder/developer 1 explains, "They [the consumers] don't care about 

the type of insulation. They know if the floor squeaks, it's no good." Thcrefore. for J. 

consumer demand plays a less important role as an evaluation criterion, because most of 

his customers are not concemed with the actual details of a house. 

lncreased social status is considered important to sorne builders/devcloper!-. and 

insignificant ta others. L is concerned about his status in the industry. This may be duc to 

his sm aIl size, in contrast to other builders/developers. However, A who IS slgmflcantly 

larger and more successful than L is not concerned with what others think of him and i), 

not interested in getting reviewed in building magazines. 

Past research regarding visible/invisible factors as an e\'aluation criterion i), largcly 

in accordance with how builders/developers think. Innovation~ which can be detected by 

consumers can be used in marketing. Builders/developers do not preclude invisible 

innovations from being adopted. They believe that the overall quality of the house is 

important. For example, L uses concrete walls to separate semi-detached hou ses because 

he believes that although you can not see the blacks, they help ta sell homes. 
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Visible/invisible factors are important to builders/developers as an evaluation criterion, even 

though they may have different views on the nature of their importance. 

Lastly, consumer awareness serves as an important evaluation criterion to 

builclers/developers. Sorne feel that consumers are ignorant about innovation and that one 

must be careful not to scare the consumer with new products. Nonetheless, other 

builders/developers think differently. J says that he uses Tyvek, a housewrap, as a 

marketing ploy because of consumers' familiarity with it. 

Explicitly, Marketability is not important to ail builders/developers. Its importance 

is dependent upon the operation al method of a home building fIrm. Those who see 

themselves as promoters rely more heavily on Marketability as an evaluation criterion. 

5.5 PRODUCT HISTORY 

Research by CMHC and SHQ indicates that Product History is an important 

evaluation criterion. Usage by other builders, projects used in, past success/failure, and 

warranty provisions ail influence a builder's/developer's decision when adopting an 

innovation. 

Builders/developers look at their colleagues' past experiences when they are 

considering adopting a product. Furthermore, they examine the type and location of the 

projects in which a given product was used, anà they try to detennine if the product was 

implemented successfully. CMHC recognizes the importance of the above factors and 

explains that they must provide buildersldevelopers with this vital information. In one 

research report, they suggested that "the risk aversion of builders and other low-rise 
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residential construction industry participants indicates tne usefulness of including up-to-date 

diffusion-related infonnation, who is using what. where, and their experience" (CMHC B 

1989,46). 

Other studies tend to agree that builders/developers look at the above evaluatlon 

criteria prior to adopting innovation. Duff and Poitras (SHQ 1988, 13) furthcr explain this 

point by maintaining that "technological developrnent only becornes accepted in Quebec 

once they have been developed and tested elsewhere, particularly in the United States ... " 

Through interviewing builders/developers, the author has found that sorne arc 

concemed with Product History and others are not. G feels that it is very important to him 

because he knows very \iule about construction. Consequently, he rejected the use of Exccl 

Board, an exterior sheathing to which srucco can be directly applied without using rnetal 

lathing, because he wanted to know about the product's history in Quebec. 

Builder/developer 1 is an engineer and is not concemed with a product's history. Being an 

engineer, he is capable of choosing products by examining their technical specifications. 

Because of his understanding of construction, he does not have to rely on a product'!> 

history as an evaluation criterion. As a result, by looking at the technical specifications for 

V Joist, a prefabricated joist, he was able to decide that the product wa~ not suitable for hi!. 

needs. 

Builders/developers express greater concem over the sub-factor, project~ used in, 

as opposed to the other sub-factor, usage by other builders. They feel that the location in 

which a product had been used is crucial in their evaluation process. F explains that "many 

new products achieve success in hot climates which are different from ours, and when you 

bring them to Quebec, because of climatic differences, they fail." He was sceptical of Excel 
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Board, speculating that the stucco would eventually crack in our climate from not having 

a metal lathe backing. 

Past success/failure is an important factor for builders/developers. 1, who claims that 

Product History is not an important evaluation eriterion for him, feels that this sub-factor 

is important for certain products. He explains bis views with reference to prefabricated 

fireplaces. ") buy fireplaces based on reputation. 1 don't shop because 1 want to know that 

il will be safe." As weil, H thinks that this factor is important because "you have long-term 

problems in produets which appear after ten years. Therefore a product without a proven 

ten-year track record has a lesser chance of being adopted." 

In conclusion, Produet History is used by builders/developers as an evaluation 

eriterion, however ils importance depends on their past experience in the industry, as well 

as on the products being examined. 

5.6 SUMMARY AND CONCLUSIONS 

This chapter has attempted to illustrate builders'/developers' views on the evaluation 

criteria by interviewing them in order to experience and convey their ideas firsthand. To 

conclude: 

* 

* 

Although research put forth by NAHB and CMHC stipulates that Economie factors 
are of paramount importance to builders/developers as an evaluation criterion, not 
aU builders/developers agreed with researcbers. Il was judged as being more 
impOltant for certain builders/developers sucb as A, K, H than for others like C. 

Builders/developers were in agreement with the views of Cordeau (1991), Goldberg 
(N AHB E 1991) and Shepard (NAHB B 1989) on the importance of Quality as an 
evaluation eriterion. However, there were sorne disagreements over the pertinence 
of sub-factors: other players using il. and liability. 
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'" Builders/developers ar.ct researchers both fcel that Functionality is a significant 
evaluation criterion. Nonl.!theless, those who only use code-approved products did 
not find it necessary to look at code requirements (a sub-factor) when evaluating 
products. 

'" Although research institutions like CMHC and NAHB believe that Marketability is 
an important factor in the evaluation criteria, sorne builders/developers agree and 
others disagree. A and Fuse rnarketable products like Open Joist 2000 to help sel! 
homes. J, who disagreed, felt that custorners do not look at the details of homes but 
at the overall package. Often, builders'/developers' opinion on the importance of 
Marketability was linked directly to their approach to selling homes. 

'" Product History was used by most interviewees as an evaluation criterion. However, 
its relevance depended on the builder/developer and the product being examined. 
Generally, those who had a less technical background in construction were more 
interested in a product's history. 

Now that we have examined the builders'/developers' views and researchers' views 

on the evaluation criteria, the author will draw specifie conclusions in the following, final 

chapter on the diffusion of innovation in North American home building firms. 

~ ~---------------------------------------



CHAPTER SIX 

BUILDER'SiDEVELOPER'S EVALUATIVE PRO CESS 
FOR INNOVATIVE PRODUCTS 

6.0 INTRODUCTION 

The following constitutes the final chapter of this report. and it is divided into four 

sections. The first section presents a simplistic model which builders/developers use in 

adoptîng innovation. The second section illustrates how, in order to understand truly 

builders'/developers' decisions on technology, we must break away from simplistic models 

and go one step further in our analysis. The third section discusses the issue of 

conservatism vis-à-vis builders/developers. Fin ally , the fourth section provides 

recommelldations to companies attempting to diffuse innovation in home building firms. 

6.1 THE SIMPLISTIC DECISION·MAKING MO DEL 

Through interviewing builders/developers the author has developed a simplistic 

decision-making model, as depicted in Figure 6.1, to iIlustrate their adoption process. 

This model was achieved by ranking the responses of builders/developers, when 

shown different products, to the importance of the five main factors and sub-factors of the 

evaluation criteria. A detailed numeric description can be found in the summary table in 

appendix E. It is imperative to understand that the sîmplistic model reveals the average 

builder's/developer's ranking of the importance of the factors in the evaluation criteria. 
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QUALITY FUNCnONALITY 
Complexlty Value 
Effect on HOP 
Direct substitute 
Competitive advantage 
Product support 

Proven sucœss 
Other players uSing, 

liability 

Code requirements 
Danger factor 

1 1 

ECONOMIC 
Cost 
Profitability 
Time savings, 

risk 
Materia! wastage 

MARKETABILrrY 
Consumer demand 
Competitive advantage, 

visiblelinvisible 
Increased social status 
Consumer awareness 

PRODUCT 
HISTORY 

Usageby 
other Builders 

Projects used in, 
past successlfailure 

Warranty provisions 

Figure 6.1: The Simplistic Model 
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This mode! enab!es us to appreciate in basic terms the steps which 

builders/deve!opers go through when deciding upon innovation. Tu understand fully their 

decision-making process it is necessary 10 move beyond simple models. 

6.2 BREAKING AWAY FROM SIMPLICITV 

Probably the most important fundamental that is being 
ignored today is staying close to the customer to satisfy his 
needs and anticipate his wants. In too many companies the 
customer has become a bloody nuisance whose unpredictable 
behaviour damages carefully made strategie plans, whose 
activities mess up computer operations, and who stubbomly 
insists that purchased products should work. 

(Lew Young. Editor-in-Chief, Business Week, 
Peters & Waterman 1982, 156) 

If one views the builder/developer as the customer. one can surely appreciate the 

above paragraph. Too many research reports (cited in this report) and companies attempting 

to diffuse innovation in the home building industry do so from an elementary understanding 

of builders/developers. Their use of simplistic models to illustrate the builders'/developers' 

decision-making process fails to guarantee a product's diffusion, because of the rnodels' 

rudimentary nature. 

By interviewing builders/developers and by listening 10 their views, it becarne clear 

that the y are not a homogeneous group. There is no single type of training for 

builders/developers, and consequently they have different backgrounds. For example, 

builder/developer A graduated with a Bachelor Of Science degrec and then went on to work 

in the garment industry. He proceeded to open his own fish retail business and then became 

a builder/developer. 1 has a university degree in Civil Engineering, and L started out as a 
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carpenter. Because they are differe:lt, they adopt and reject products for different reasons. 

These reasons are directly related to their dissimilar backgrounds. As C explains. "1 

evaluate each product in a specifie context. For example, 1 evaluate Therma-Ray panels in 

the context of what 1 know about Eswa panels and coneems 1 have about how people live 

in houses. Therefore, you are always associating your decision to adopt with pasl 

experienees. Henee, you get different contexts in whieh you place materials to evaluate." 

As illustrated in Figure 6.2, the particular method of adopting innovation depends 

on the builder/developer, his background and experience in the industry, the project on 

which he is working, and the product itself. Because numerous factors influence a 

builder's/developer's decision-making, no model depicting this proccss can be used 10 

guarantee the successful diffusion of an innovation. Each one has his own method and hill 

own model for adopting innovation. As F explains, "There is no rule for choosing producIs, 

no method for our adoption of innovation. You cannot say, 'Follow this list and products 

will be accepted.' Certain factors are important at different times. What is important is 10 

keep your ears and mind open." It is eyident, however, that aIl factors in the evaluation 

criteria are important to different builders/developers at different times. 
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BUILOER'slDEVELOPER's 
BACKGROUND 

AND 
EXPERIENCE 

PROJECT 

Builderl _____ '_--,If __ ... ____ --___ .. __ -:*-_____ --oe. __ e 

Developer A 

Product e 
1 

B 

4 7 

o E F J K L 

,-----.... _----,---.-.. .... _--
10 13 16 19 22 25 28 

Figure 6.2: Builder'slDeveloper's Evaluative Process For Innovation (Source: After 
Friedman 1993) 

6.3 THE CONSERVATIVE NATURE OF BUILDERSIDEVELOPERS 

Chamey (1971), Goldberg & Shepard (NAHB C 1989), James F. Hickling 

Managemt.nt Consultants (CMHC B 1989), Duff & Poitras (SHQ 1988), all view 

builders/developers as being conservative and reluctant to take risks in trying new products. 
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The au th or believes that builders/developers are conservative when adopting 

innovation, but in a positive sense. In order to understand this point. let us recognize the 

plain meaning of being "conservative." As defined in the Concise Oxford Dictionary ( 1991 ). 

one is conservative wh en being moderate or cautious. President Lincoln in his address at 

Cooper Union in New York in 1860 defined conservatism as "adherence to the old and 

tried, against the new and untried" (Bartlet 1982, 520). 

The conservative nature of builders/developers can be equated with wise 

consumerism. They understand their industry. They know which products will help them 

to build and sell homes and so they choose accordingly. 

They are reluctant to select products which do not give them c1car-cllt advantages. 

For example, certain products are rejected because they are perceived to be too difficult to 

use regardless of their engineering superiority. Other products have no consumer demand, 

while sorne are financially "too" risky. Therefore, builders/developers reject products which 

cause rather than eliminate problems. erities who suggest that builders/developers are 

reluctant to try new produets do not recognize that most of the time the products bcing 

rejected do not fit their methods of operation or goals. 

To eoncJude, builders'/developers' conservative nature allows them "to survive" in 

a difficult industry. They aet as wise and cautious consumers and are wary of products 

which potentially spell disaster. 
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6.4 RECOMMENDATIONS TO INNOVA TORS 

ln conclusion, although no model indicating a builder's/developer's decision-making 

process can be established to guarantee the successful diffusion of an innovation, certain 

guidelines can be followed. The following section recommends to innovators princip les 

which should be considered prior to Iaunching an innovation. They by no means guarantee 

that a product will be accepted by builders/developers. 

TUREE 

FOUR 

Innovation is a means of keeping the home building industry 
efficient, productive. and competitive. Innovations which enhance 
these goals will have an increased likelihood of being adopted. 
For example. drywall was eventually accepted by 
builders/developers as a replacement for plaster and mesh wall 
construction because it met these criteria. 

Il is essentiallo understand the "mindset" of i.>uilders/developers 
prior ta launching an innovation. They are a unique group of 
visionaries who commaud enough ambition and perseverance to 
succeed. When an innovation enables them to succeed, these 
entrepreneurs embrace it as a 1001 of development. Their 
entrepreneurial spirit must be understood by innovators because 
it can aid them in diffusing innovation. 

The organizational structure of the home building firm influences 
the types of innovations which will be accepted. The typical firm 
is very small and has under five employees. Overhead costs are 
kept to a minimum in order to withstand periods of economic 
slowdown. Most home building firms do not have the capital to 
invest in expensive and risky innovations. This was a principal 
reason why eleven out of twelve builders/developers, interviewed 
in this report. rejected preserved wood foundations. 

Builders/developers run aIl aspects of their firms and make the 
final decisions. They should be approached directly with any 
new product. However, one must keep in mind that they do not 
have time to read lengthy brochures or to learn about highly 
complicated products. Simple products with readable brochures 
have a better chance of being examined. 
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EIGHT 

Since the Second World War. the construction site has evo\vcd 
into a highly efficient "assembly line" process of construction. 
Downtime and delays are unacceptable hecause of thcir 
enonnous costs. Profit margins in housing today are small. 
running between 9%-12%. It is essential that huilders/developers 
construct homes rapidly and efficiently. An innovation which 
requires workers to relearn their job breaks down this efficient 
system. Consequently, it will have less chance of being adopted. 
Eight out of the twelve builder~ interviewed liked the 1 Joist 
product because it is eut and installed in the SUl"1e manner as a 
conventional joist and, therefore, do es not ham;:>er the 
construction process. 

Home building firrns use the services of designers and architect1'l. 
Neither, however. has much influence on builders'/developcrs' 
decisions on technology. Innovators must take this into 
consideration when targeting their advertisemcnts. Furthermore. 
the designers. as a group. are often ignored in advertisements. 
but they should be targeted since many builders/developers do 
use their services. 

Sub-trades are an under-utilized avenue to diffuse innovation into 
the home building industry. They have a tremendous influence 
on builders'/developers' decisions to innovate and will frequently 
recornmend products in their particular trade. They consider 
products which decrease their material costs and increase their 
efficiency. For example, eight out of the twelve 
builders/developers interviewed accepted the use of Polybuty Iene 
piping based on their plumbers' recommendations. Therefore. 
innovations which relate directly to specifie sub-trades should be 
targeted at them. 

Sub-contracting firrns are sm aller than home building firms and 
less able to afford expensive equipment costs. Therefore, 
innovations which require sub-contractors to invest in cxpcnsive 
tools will take longer to be adopted. Manufacturers should 
attempt to provide special financing or to give certain tool1'l, 
required to use a product, to the sub-contractors. For example, 
in the case of Polybutylene piping, sorne plumbing sub­
contractors have not adopted it because it costs approximately 
$800 for the pliers necessary to install it. The manufacturer of 
Polybutylene pipes could provide promotional deals to sub­
contractors, such as discounts on these tools. 
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Most of the work on the construction site is done by sub­
contractors. Often, as expressed by builder/developer K, 40 sub­
trades work in the construction of one house. They communicate 
directly to the builder/developer ana not between themselves. 
There!ore, an innovation should not span trades. A product like 
Panisox, a structural insulated panel, which requires carpenters 
and electricians to work together in order to ensure that the 
electrical work is done properly, can cause coordination 
problems on the construction site. 

The diffusion of innovation results in social change and, 
therefore, is a complicated and lengthy process. An innovator 
must be prepared to withstand the years it takes for products to 
diffuse. Furthermore. the diffusion of innovation is a process of 
evolution rather than revolution, so ovemight success stories are 
rare. Corian, a counter surface. was invented in the early 1970's 
by Dupont. By 1987 it had only achieved a 2% market 
penetration. 

The diffusion of innovation is part of a process of technology 
push and market pull. There must be a need for a particular 
product in arder for it to succeed. The diffusion of the 
prefabricated roof truss, as illustrated in Chapter Three, 
succeeded in the postwar period because there was a need for a 
more efficient roof construction system which would reduce 
labour input and materials. At the same time, truss companies 
were promoting their products. 

Innovators must work with organizations which act as 
gatekeepers to the diffusion of innovation. They should be 
directly approached with products in order to ascertain their 
views. Government legislation prohibited the use of electrical 
outlets in bathrooms with the exception of the safety razor outlet. 
This led companies like Leviton to invent Ground Fault Circuit 
Interrupter ouùets which were safe to use near water. It won 
governmental approval which gave it a tremendous advantage in 
the market. Companies like Kohler cculd benefit by using this 
strategy. They could try to get government legislation to require 
the use of their water efficient "Lite" toilets. 

Innovation must be viewed in terrns of the relative advantage it 
provides, its compatibility, its complexity, triability, and 
communicability. Products like Fypon Molded Millwork, a 
polyurethane moulding, has the relative advantage of lasting for 
life. It is compatible since it is applied in the same manner as a 
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nonnal moulding. It is very simple to use. and there is very little 
risk that the product will fail. Finally. the consumer is able to 
see it because of its visibihty. which means it has a better 
chance of diffusing. Consequently. eight out of the twelve 
builders/developers interviewed liked the product. 

Builders/developers examine innovation 10 tenns of econotlucs. 
quality. funcuonality. marketability. and product history. The 
importance of each factor depends on the individl1ul 
builder/developer. the product. and the project. 

Builders/developers may accept a product which is more 
expensive than the product it is replacing if the new prodl1ct 
provides desirable advantages. For example. L chose to use 
Excel. an exterior sheathing, which is more expensivc than 
convention al sheathing, because it eliminates the need for a 
house-wrap and therefore saves a step in construction. Morcover. 
it is a sturdier material than regular sheathing and keeps the 
framing of a house straighter. 

Innovators must comprehend that although certain new product~ 
are less expensive than currently-used products, sub-tradcs do not 
always pass on the savings ta the builder/devcloper. Plumber~ 
have not reduced their fees by using Polybutylene piping, and 
they will charge bUllders/developers more if they want copper 
piping. 

Innovators must bear in mind that simplistic modcb illustrattng 
the decision-making process of builder~/developer~ can only 
serve as very basic models and must not be used for more than 
a general understanding of the subJect. 

Builders/developers are not a homogeneous group. They come 
from diverse backgrounds and have different expcncnce!-> 
Innovators must never presume that ail builder~/devel()pcrs will 
examine a product identically. 

As illustrated in the summary table (Appendix E). Home Sh()w~ 
are not successful at diffusing innovation to builder~/devel()per~. 
They must be restructured if they are to be u~ed successfully for 
this purpose. 

Salesmen were the most frequent source, according to the 
builders/developers interviewed. of the dIffusion of innovation. 
Innovators should consider this wh en launching a product. 
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Builders/developers read more than is commonly believed. As 
was made clear in the interviews, media served as the second 
most imponant source of hearing about innovations. Therefore, 
advenisements should be directed towards them and kept brief. 

Material suppliers are a forgotten source of innovation diffusion. 
Builders/developers are always in contact with them: ordering 
materials, gening priees, and ev en asking for advice on 
materials. They can therefore be promoters of new products. 
Furthennore, many suppliers have their salesmen visit sites to 
ensure that materials are being installed correctly and to explain 
LO workers ho\\ to use new products. 

The diffusion of innovation into the home building industry is a complex and 

difficult process. It œquires innovators with patience, perseverance, and open minds. As 

Schon suggests (Peters & Waterman 1982. 200): 

The new idea either finds a champion or dies ... No ordinary 
involvement with a new idea provides the energy required to 
cope with the indifference and resistance that major 
technological change provokes ... Champions of new 
inventions display persistenee and courage of heroic quality . 

By understanding the home building industry and the diffusion process, this task can 

be made easier. There are no guarantees of success to innovators, but once 

builders/developers are satisfied with a product they are reluctant to replace il. The financial 

gains of success make the attempL to diffuse an innovation definitely worthwhile. 
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COMPANY: Alabec Construction Ltée 

ADDRESS: 2155 rue Guy 
Montréal, Québec 
H3H 2R9 

TEL: (514) 937-9327 

FAX: (514) 937-8632 

DATE OF INTERVIEW: August 14, 1993 

TIME: 10:00 

PERSON INTERVIEWED: Joe Levine. ing. 

AGE: nIa 

POSITION: President 

YEAR FIRM ESTABLISHED: 1979 

MAIN AREA OF WORK: Residential, Office, and Hotel Construction 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 450 
Per Year: 10-100 

PRICE RANGE or UNITS($): 45 000 - 400 000 

LOCATION(S) OF CONSTRUCTION: Lasalle, Laval, Ste-Agathe 

TOTAL NUMBER OF EMPLOYEES: 10 
i) Number Employed in Administration: Most 
ii) Number of Office Staff: 4 
iii) Number Employed in On-site Labour: 0 

FIRM'S OVERHEAD($): nia 

A VERAGE SALES PER YEAR($): nia 
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COMPANY: Anobid Construction Corpor,ltion 

ADDRESS: 3901 Jean Talon ouest 
Suite 305 
Ville Mont Royal. Québec 
H3R2G4 

TEL: (514) 733-5106 

FAX: (514) 341-0058 

DATE OF INTERVIEW: August 13, 1993 

TIME: 13:00 

PERSON INTERVIEWED: José A. Martinez DiBona, Ing. M.B.A. 

AGE: 39 

POSmON: President 

YEAR FIRM ESTABLISHED: 1986 

MAIN AREA OF WORK: Residential. General Contracting, 
Construction Management 

NUMBER OF UNITS BUILT: 
Since EstabUshment of Company: 30 
Per Year: 15-20 

PRIeE RANGE OF UNITS($): 85 000 - 95 000 

LOCATION(S) OF CONSTRUCTIOS: Laval 

TOTALNrnMBEROFE~LOYE~: 3 
i) Number Employed in Administration: 3 
ii) Number of Office Staff: 0 
iii) Number Employed in O~·site Labour: 0 

FIRM'S OVERHEAD($): 150000 

A VERAGE SALES PER YEAR($): 1-2 million 
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COMPANY: Dara Construction Ltée 

ADDRESS: 245 Victoria 
Suite 100 
Westmount, Québec 
H3Z2M6 

TEL: (514) 932-4191 

FAX: (514) 932-6931 

DATE OF INTERVIEW: August 12, 1993 

TIME: 14:00 

PERSON INTERVIEWED: Alex Turner, Bsc. 

AGE: 39 

POSITION: Share Holder & Project Manager 

NAME & AGE OF PRESIDENT: Bill Kahane, 67 

YEAR FIRM ESTABLISHED: 1988 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUD..T: 
Sinee Establishment of Company: 120 
Per Year: 50-80 

PRICE RANGE OF UNITS($): 90000 - 130000 

LOCATION(S) OF CONSTRUCTIOS: Boisbriand, St. Constant, 

Ville St-Pierre, Pierrefonds 

TOTAL NUMBER OF EMPLOYEE5: 5 
i) Number Employed in Administration: 3 
ii) Number of Office Staff: 3 
iii) Number Employed in On-site Labour: 2 

FIRM'S OVERHEAD($): 10000 

AVERAGE SALES PER YEAR($): 1.5 million 
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COMPANY: Drerup Annstrong 

ADDRESS: P.O. Box 130 
Carp, Ontario 
KOA lLO 

TEL: (613) 836-1494 

FAX: (613) 831-2730 

DATE OF INTERVmW: August 23. 1993 

l'IME: 09:30 

PERSON INTERVIEWED: Jeff Annstrong. M.Arch 

AGE: 38 

POSITION: President 

YEAR FIRM ESTABLISHED: 1985 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 15 
PerYear: 3-5 

PRICE RANGE OF UNITS($): 250 000 - 750 000 

LOCATION(S) OF CONSTRUCTIO:'li: West End Ottawa. Ottawa 

TOTAL NUMBER OF EMPLOYEES: 2 
i) Number Employed in Administration: 0 
ii) Number of Office Staff: 1 
iii) Number Employed in On-site Labour: 0 

FIRM'S OVERHEAD($): 50000 

AVERAGE SALES PER YEAR($): 2-3 million 
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COMPANY: Duvo Construction Ltée 

ADDRESS: 4084 rue de la Seine 
App.2 
Chomedey, Québec 
H7W2S3 

TEL: (514) 681-2159 

FAX: (514) 681-3206 

DATE OF INTERVIEW: August 17, 1993 

TIME: 14:00 

PERSON INTERVIEWED: E.K. Voland 

AGE: 62 

POSITION: President 

YEAR FIRM ESTABLISHED: 1985 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 1000 
Per Year: 20-100 

PRICE RANGE OF UNITS($): 60 000 - 90 000 

LOCATION(S) OF CONSTRUCTIOS: Laval, Lasalle 

TOTAL NUMBER OF EMPLOYEES: 5 
i) Number Employed in Administration: 2 
ii) Number of Office Staff: 0 
iii) Number Employed in On-site Labour: 1 

FIRM'S OVERHEAD($): nia 

A VERAGE SALES PER YEAR($): 1.8-9 million 
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COMPANY: Le Group Génix 

ADDRESS: 175 ch. Bates 
Suite 200 
Ville Mont-Royal. Québec 
H3S lAI -

TEL: (514) 737-4800 

FAX: (514) 737-4671 

DATE OF INTERVIEW: August 19. 1993 

TIME: 15:00 

PERSON INTERVIEWED: Gary Garbanno 

AG'E: nia 

POSITION: Pre!.ident 

YEAR FIRM ESTABLISHED: 1979 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 1200 
Per Year: 200 

PRICE RANGE OF UNITS($): 80000 - 90 000 

LOCATION(S) OF CONSTRUCTION: St-Bruno. Brossard. AnJou. 
Fabreville. Two Mountain!.. Dollard 

TOTAL NUMBER OF EMPLOYEES: 15 
i) Number Employed in Administration: 
ii) Nurnber of Office Staff: 4 
iii) Number Employed in On-site Labour: 16 

FIRM'S OVERHEAD($): nia 

AVERAGE SALES PER YEAR($): 5-25 million 
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COMPANY: G.K.M. Construction 

ADDRESS: 555 Notre-Dame 
Ville Le Gardeur. Québec 
J5Z 3B5 

TEL: (514) 582-2256 

DATE OF INTERVIEW: August Il, 1993 

TIME: 09:00 

PERSON INTERVIEWED: Gilles Boisvert 

AGE: 57 

POSITION: President 

YEAR FIRM ESTABLISHED: 1968 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 1200 bungalows. 20 apartment buildings. 

10 shopping centres 
Per Y~r: 10-50 bungalows 

PRICE RANGE OF UNITS($): 80000 - 150 000 

LOCA TlON(S) OF CONSTRUCTIOS: Le Gardeur 

TOTAL NUMBER OF EMPLOYEES: 1 
i) Number Employed in Administration: 0 
ii) Number of Office StatT: 0 
iii) Number Employed in On-site Labour: 0 

FIRM'S OVERHEAD($): 40000 

A VERAGE SALES PER YEAR($): 1.8 million 
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COMPANY: Les Habitations St-Jacques 

ADDRESS: 112 St-Paul ouest 
Bureau 500 
Montréal. Québec 
H2Y lZ3 

TEL: (514) 849·2772 

FAX: (514) 849-1715 

DATE OF INTERVIEW: August 24, 1993 

TIME: 09:00 

PERSON INTERVIEWED: Robert Varin 
Peter Cosentini 

AGE: 42 

37 

POSITION: Principal Share Holdcr 
Vice President 

YEAR FIRM ESTABLISHED: 1983 

MAIN AREA OF WORK: Residenual 

NUMBER OF UNITS BUILT: 
Sinee Establishment of Company: 1200 
Per Year: ]00-350 

PRICE RANGE OF UNITS($): 89 000 - 150000 

LOCATION(S) OF CONSTRUCTIOS: Montreal 

TOTAL NUMBER OF EMPLOYEES: 3-8 
i) Number Employed in Administration: 3 
ii) Number of omee Staff: 
iii) Number Employed in On-site Labour: 2 

FIRM'S OVERHEAD($): nia 

AVERAGE SALES PER YEAR($): 12-15 million 
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COMPANY: Les Constructeurs 1 & S 

ADDRESS: 1550 de Maisonneuve ouest 
Suite 1111 
Montréal, Québec 
H3G IN2 

TEL: (514) 934-0734 

FAX: (514) 934-3909 

DATE OF INTERVIEW: August 13, 1993 

TIME: 08:30 

PERSON INTERVIEWED: Jonathan Sigler. Eng. 

AGE: 37 

POSITION: Project Director, Vice President Construction 

NAME & AGE OF PRESIDENT: David Sigler, 63 

YEAR FIRM ESTABLISHED: 1981 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 6000 
Per Year: 100-150 

PRICE RANGE OF UNITS($): 79000·300000 

LOCA TION(S) OF CONSTRUCTIOS: St Bruno. La Prairie. Laval 

TOTAL NUMBER OF EMPLOYEES: 20 
i) Number Employed in Administration: 2.5 
ii) Number of Office Staff: 3.5 
iii) Number Employed in On-site Labour: 5 

note: remainder in sales and marketing 

FIRM'S OVERHEAD($): 750000 

AVERAGE SALES PER YEAR($): 12 million 
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COMPANY: Les Immeubles L'équerre lnc. 

ADDRESS: 2775 boul. des Oiseaux 
Laval, Québec 
H7L4S9 

TEL: (514) 628-3737 

DATE OF INTERVIEW: August 18, 1993 

TIME: 14:00 

PERSON INTERVIEWED: André P. Charbonneau 

AGE: 62 

POSITION: Vice President 

YEAR FIRM ESTABLISHED: 1975 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 5000 
Per Year: 200 

PRICE RANGE OF UNITS($): 79000 - 250000 

LOCATION(S) OF CONSTRUCTIOS: Laval, Pierrefonds 

TOTALNUMœEROFEMPLOYE~: 2 
i) Number Employed in Administration: 2 
ii) Number of Office Staff: 
Iii) Number Employed in On-site Labour: 

FIRM'S OVERHEAD($): nia 

A VERAGE SALES PER YEAR($): 2-15 million 
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COMPANY: Groupe Marcotte 

ADDRESS: 1339 Notre-Dame 
St-Sulpice, Québec 
JOK3JO 

TEL: (514) 640-4192 

FAX: (514) 640 5612 

DA TE OF INTERVIEW: August 20, 1993 

TIME: 09:30 

PERSON INTERVIEWED: Léo Marcotte . 
AGE: 46 

POSITION: President 

YEAR FIRM ESTABLISHED: 1965 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 3000 
Per Year: 30-260 

PRICE RANGE OF UNITS($): 80 000 - 100 000 

LOCATION(S) OF CONSTRUCTION: Pointe aux Trembles 

TOTALNUMBEROFEMPLOYE~: 5 
i) Number Employed in Administration: 4 
ii) Number of Office Staff: 
iii) Number Employed in On-site Labour: 1 

FIRM'S OVERHEAD($): nia 

A VERA GE SALES PER YEAR($): 7-12 million 
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COMPANY: Groupe Immobillier Préve1lnc. 

ADDRESS: 7391 bou!. St-Michel 
Montréal. Québec 
H2A 3Al 

TEL: (514) 374-8640 

FAX: (514) 374-8303 

DATE OF INTERVIEW: August 16. 1993 

TIME: 15:00 

PERSON INTERVIEWED: Jacques Vincent 

AGE: 43 

POSITION: President 

YEAR FIRM ESTABLISHED: 1980 

MAIN AREA OF WORK: Residential 

NUMBER OF UNITS BUILT: 
Since Establishment of Company: 1800 
PerYear: 200 

PRICE RANGE OF UNlTS(S): 110 000 - 175 000 

LOCATION(S) OF CONSTRUCTIOS: Lachine, Anjou. Pierrefonds, 
Le Gardeur. Repentigny 

TOTAL NUMBER OF EMPLOYEES: 30 
i) Number Employed in Administration: 3 
ii) Nurnber of Office Staft': 5 
iii) Number Employed in On-site Labour: 6 

FIRM'S OVERHEAD($): 1 million 

AVERAGE SALES PER YEAR($): 20 million 



APPENDIX B 

PRODUCTS USED IN THE STUDV 



Product: 
Pressure Treated Wood Foundatlon 

Manufacturerl Dlltrlbutor: 
Nahonal Forest Producls AssOCiation 
1619 Massachusetts Ave. N.W. 
Washington D.C., U.S.A. 
20036 

Tel. (202) 797-5800 

COlt: 
NIA 

u .. : 
Foundatlon 

Description: 
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This product ellmlnales the use of poured concrete or block 
foundallons. Ils principal advantages are It Is easN!!' to install 
and glVes a warmer and drler feel to basemenls !han a conven­
tional foundation, Il can be prefabricated, and wall helghls are 
not restncted by the helght of concrete wall forms. 

Technlc.l Data: 
A bUllder/developer must follow rlgorous guldehnes when In­
stalllng thlS product ln order for It to be durable. An englneer 
must certify that the foundatlon meets requlrements set out ln 
the National Building Code (1990), section 9.15.3. Furthermore 
It must not exceed a soli bearlng pressure of 75 kPa. 

Product: 
Insulock 

Manufacturerl Diltrlbutor: 
insulock Ontario 
1400 Hlghgate Rd. 11203 
Ottawa, Ontario 
K2C2V6 

Tel. (613) 829-2176 
Fax. (613) 829-7766 

COlt: 
$3.00lBlock 

UR: 
Foundatlon 

Ileacrlption: 
The Insulock Block Is the form 
ln whlch concrete and steel 
rads are added glvlng structural 
strength. The block Is manufac­
tured from polyurethane foam, 
Is Interlocking, self-aligning and 
rsqulres no mortar. Il Is In­
tended for use in single and 
multiple famlly dwelhngs, in­
dustrlal and commercial, farm 
and utillty buHdlngs. Above and 
below grade applications. 

Technical Data: 
Material: Polyurethane Foam, 
closed cell, flgld. compressed to 
two pounds per cublC foot den­
sity. 
Slze: 20*20*40 cm (S"wide * 
S"high " 16"long) 
Welght: Approximately 
340grams (314 pound) 
Flame spread: ClassiflCabon 45 
Smoke density. 450 or less (per 
Resln Manufacturer's specifica­
tions) 
Thermal reslstance: 3.884 
(M2CIW -EqUIValent to R-22 
CompressIVe strength: 123 kPa 
Tensile strenglh: 202 kPa 
Flexural strength' 54S.6 kPa 
Shear strength' 155 kPa 
Water vapour permeance: 70.5 
NglPa.s.m2 

Dlmenslonal slablllty: 29·C 
0.180% 70°C 100% RH 3.013% 
1OO°..b3.7900.4 
Water absorbtion: 2.0·.4 
Weatherabillty: Subject only to 
ultraviolet degradation 
FreezefThaw: Passes require­
ments of ASTM 067 Section 8 



Product: 
Sparlock 

ManulacturerlDlatributor: 
Produits Sparbeton Ltee 
C.P. 89, N.D.G. 
Montreal, Quebec 
H4A3P4 

Tel. (514) 640·5192 
Fax. (514) 640·5195 

Coat: 
S1.101B1ock dellvered 
SO.4OIB1ock installation 

u .. : 
Foundallon 

Description: 
Sparlock IS an Interconnectlng 
block whlch ellmlnates the 
need for mortsr. Il Is Intended 
for building basements and 
foundatlons, lire walls and 
separations, party walls, sound 
barrlers, piers and columns. It 
Is qulcker and cleaner to as· 
semble than conventlonal 
blacks. 

Product: 
OpenJoist2000 

Manu"cturerlDlatributor: 
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TechnlCilI Oeta: 
Wldth of wall system: 200 mm 
(7-7/8") 
Weight of stretct1er unit: 12.3 kg 
(27 lbs) 
NUmber of unlts par m2: 25 
Number of unlts par tr: 2.325 
Mass (kg) 
Air Dry: 11.07 
Oven Ory: 10.86 
Saturated mOlSture content: 
6.7% 
Compressive strength for net 
area (MPa): 24.1 
Splitting tensile S1rength (MPa): 
3.99 
Flre ratlng: meets requirements 
of ASTM e 119 and CAN4-S 101 
standards 
Acoustlcal ratlng: Sparlock wall 
wlth no insulabon = 52 FSTC 

Open JOiSt Inc)Tolture Mauricienne Inc. 
1970 Rte St-Maurice Nord 
St·Marthe du Cap·de-Ia-Madeleine, Quebec 
G8T7VS 

Tel. (514) 328-1612 and (819) 374-6784 

Coat: 
15' jols! = $22.65 (S1.51/LF) 
1S' jols! = $41.58 ($2.31/LF) 

u .. : 
Structural Frame And Enclosure 

Description: 
Open JOiSt 2000 is a prefabrlcated joist whlch allows services, 
(plumblnwvenlilationlelectrlcal), to pus through Il and is capa­
ble of larger spans \han conventlonal jolsts. 

TechnlCliI Dell: 
Approved by CNBC 12116-R 
Fuly open webbed 
Fabrlcated wlth: kiln drled wood, waterproof glue and a camber 
Reinforcect support points by design; Adjustable on site 
Assembly plan by eogineer sLWhed 
Requires contlnuous cross brldging 
Maximum deflectlon = L./36O 



Product: 
1 Jolst 

Manufacturerl Diatrlbutor: 
Truss Joist MacMillan 
6363 Transcanada Autoroule 
St. Laurent, Quebec 
H4T 1Z9 

Tel. (514) 744'()576 
Fax. (514) 744·8146 

Coat: 
15' jOlSt = $28.50 (S1.90ILF) 
18' jolst = $36.00 (S2.00/LF) 

u .. : 
SIructural Frame And Enclo­
sure 

Description: 
The 1 JOlst Is a prefabncated 
jolst whlch ellmlnates floor 
squeaklng and Is capable of 
larger spans than convenllonal 
jOlsls. 
Il can carry the same load·or 
more-than a conventlonal jolst, 
wlth as little as 50% less wood 
fibre. Knockouts of 1 1/2' are 
provlded every 12' for services. 

Product: 
V.JOlst 

Manufacturerl Dlatrlbutor: 
Les Systemes V'Joist lne. 
30 Des Frenes 
Bromont, Ouebec 
JaE 1LO 

Tel. (514) 534-4031 
Fax. (S14) 534-4032 

Coat: 
1S' jolst = $30.00 (S2.00ILF) 
18' jOlSt = $36.00 ($2.00ILF) 

u .. : 
Structural Frame And Enclo­
sure 

Deacription: 
V.Joist Is a prefabricated joisl 
made trom aspanlte and rein­
forced with IIbreglass. Ils V 
shape aRows Il to be extremely 
stable, reducing vtlrations and 
ellminatlng the need for using 
Croix de SI·Andres for support. 

148 

Technlcal Data: (For T JI 25) 
Depth: 9 1/2' 
Range matenal. MlcroLam lum­
ber (1 3/4'wlde '1 1/2'thlck) 
Web matenal: l'S' structural 1 
plywood or other approved ma­
terial 
Welght: 1.9-2.0 bslft 
Profiles: parallel.l11d tapered 
Total Load on 15' 10ISt = 104 PLF 

Technlcal Data: 
Aspanlte Ihlckness, sldes = 
7/16' 
Aspanlle thickness, top = 3/4' 
JOlnl glue = polyester resln 
Rbreglass shaft al bollom of V 
Load for 15' 10151. 9.50' deplh, at 
19' spaclng = 144.5 PLF; 654 
LPL 



Product: 
Maytrab BUilding System 

MIInuflicturerl Dlatrlbutor: 

Tachnical Data 
Robobzed fabrication 
Light welght 
Flre Resistant 

1.+9 

SBM lne. 
2815, des Quatre-Bourgeols 
Ste·Foy,Ouebec 

Pre·Punched se~/lCe faclhtles 
Selsmlc proof 

G1V 1X8 

Tel. (418) 652-7555 
Fax. (418) 652-1604 

Paris. Head OffICe 
Tel. 40-70·95·26 
Fax. 47·23·35·30 

Coat: 
NIA 

u .. : 
Structural Frame And Enclo­
sure 

Description: 
A Metal framlng system whlCh 
comes ln standard panels sem 
or completely flmshed. Il does 
not IImlt design, and reduces 
construction tlme by 30%. 

Product: 
Parallam 

Manufacturerl Dlatrlbutor: 
Truss Jolst MacMillan 
6363 Trans Canada Autoroute 
St. Laurent, Ouebec 
H4T 1Z9 

Tel. (514) 744·0576 
Fax. (514) 744-8146 

Coat: 

Termlle proof 
Easy Installation 

15' 1 314"·91/2" = $90.00 ($6.00lLF) 

u .. : 
Structural Frame And Enclosure 

Description: 
Englneered wood beam capable of 
spannlng up to 66 feet 

Technlcal Data: 
(Bum 14' 1 314-·' 112") 
Maximum load wlth LOF of 1.00 ., 
184 PLF 
Maximum live load hmlled by deflec· 
tlon 01l./360 .. 126 PLF 
Requlred bearlng length at each end 
of the beam = 1.5" 



Product: 
Pan-isox Structural Panels 

Manufacturerl Oiatributor: 
Iso-Sand lne. 
620 rue Kempf 
Grandby. Ouebec 

Tel. (514) 375-0085 
Fax. (514) 375-971S 

Coat: 
panel4,oS'·4 1/2"thlCk, R30 = $3.25!tt2 

Use: 
Structural Frame And Enclosure 

Description: 
A foam core sandwich panel mtended to ellminate 
the use of 2·6 framlng. Panels are structural, insu­
lated, and allow for rapid construction. 

Technicsl Data: 
Load bearing capacity for 1.22012.440 mm panel: 
21.700 kgs. 
Outer layers of panei: fibrewood board ose 6.35-
11.10 mm thick or cement fibrewood board 8-40 mm 
thlck 
Filhng: polyisocyanurate foam RSI 1.46 per 25 mm 
Standard Panel Sile: 4'·8', 4'·9' 
Maximum length 20 feet 

Product: 
Escafor 
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Manufacturer/Olatributor: 
Les Systems V-Jorst Inc. 
30 Des Frenes 
Bromont, Ouebec 

Escalier monocoque 
Facile et r&pide à inst&ller 

JOE 1L.0 

Tel. (514) 534-4031 
Fax. (514) 534-4032 

Coat: 
$450.00 not installed 

Usage: 
Structural Frame And Enclo­
sure 

Description 
A prefabncated staircase unit. 
Stalrs are availabte ln frnlshed 
or non finlshed wood. 

TechnicslOtita 
Easier and quicker to install 
than building a conventlonal 
stalrcase 
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Product 
Corian 

Manufacturer! Diatrlbutor: 
DuPont Canada Ine 
P.O. Box 2200 
Mississauga, Ontario 
L5M2J4 

Tel. (416) 821-5858 

Coat: 
$160.00lLF instaUed (10 year 
warranly) 

UNge: 
Structural Frame And Enclo­
sure 

Description: 
Corian is a soUd surface coun­
lertop matertal which reqUires 
minimal care to maintain ils 
original beauty Il Is hlghly re­
sistant to i~act damage and 
slalnlng. Beeause of Ils solid 
composlbon damage can usu­
ally be repalred. 

Product: 
Tyvek Housewrap 

Manufacturer! Dlatributor 
DuPont Canada Ine. 
P.O. Box 2300 
Mlsslssauga, Ontario 
L5M 2J4 

Tel. (416) 821-5259 

COlt: 
Role 9'"195' (1755tr) = $160.00 

U .. : 
Structural Frame And Enclosure 

Deacription: 
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Technlcal Data: 
Composition: NalUral minerais & 
hlgh per10rmance acryllc 
Tensile slrength: 6000 pSI 
Tenslle Modulus: 1.5"106 psi 
Elongation: 0.4% 
Hardness: 94 Rockwell "M" 
Scale 
56 Barcollmpressor 
Thenmal expansIOn 3.02 " 10.5 

Boiling water surface resis­
tance: No VISible change 
Hlgh lemperalure resistance 
(500°F): No change 
Impact reslstance: 14" slab - 36" 
drop; 1/2 lb. baD; No Fracture 
Waler absortlboo3l4" sheet: 24 
hours = 0.04 

Tyvek Housewrap Is applled OlIer the exterior shealhlng. It is 
Inlended 10 stop air leales trom both inslde and outsIde, proteet 
against dry rot and masonry damage, and keep insuiation dry. 

Tec:hniCliI Oeta: 
Malerial: l000k high density polyethylene 
Tensile strenglh: 5.0 N!mm 
Walervapour permeance: 4883 Ng/Pa.s.m2. 84.6 PERMS (US) 
Waler resistance: 130 cm of water 
Air pelmeance: 0.175 Vsee.m2 
Resislance to UV exposure: 120 days under Florida sun 
Flame spread: 0 - ASTM-E84-89a 
Smoke developed value: 25 - ASTM-E84-89a 



Product: 
Glasclad 

Manufacturer! Diatrlbutor: 
Flbreglass Canada Inc. 
1875- 52nd Avenue 
Lachine, Quebec 
HBT2Y1 

Tel. (514) 636-4800 

Coat 
4"8' or 4"9' 
1'thick = $355.00/1000 ft2 
1 1/2"thlck = $490.00/1000 tf 

Use: 
Structurai Frame And Enclo­
sure 

Description: 
Glasclad Is a non-structural 
rlgld Insulallng exterlor sheath­
ing meant to replace conven­
tlonal sheathlng. Ils extenor 
surface has Tyvek thus ehmi­
natlng the need for a house­
wrap. 

Product: 
Wallmate 

Manufacturerl Diatributor: 
Dow Chemlcal Canada Inc. 
1 Westmount Square 
SUite 300 
Westmount, Quebec 
H3Z2P9 

Tel. (514) 934-8700 

Coat: 

152 

Technlcal Data: 
ComposItion' Resin bonded 
glass fibres wlth Tyvek film on 
exterior 
Water vapour permeablhty: Min. 
1723 metnc perms (30 perms) 
Water absorbbon: 0.2% by vol­
ume; 96 hours al 49°C and 95% 
R.H.; No caplllary action 
impact Resistance: 241J (178 
ft.lbs) 
Co-efficlent of hnear thermal ex­
pansion: 9'10.e m/m~C for 
temperature change of 2r>C; 
length change 0.04% or 1 mm 
Thermal properbes: ,. thlCkness 
<: R4.4; 1 1/2" thdmess = R6.7 

$360.00 per thousand board feet 

Use: 
Structural Frame And Enclosure 

Description: 
Wallmate IS a styrofoam Insulatlon designed to inSU­
late basement walls from the Intenor. It Is applled to 
the masonry and the slotted 'eature accepts wood 
naillng strlps. 

Technicel Data: 
Board sile: 2'·8' 
Minimum compressive strength 16psl 
Thermal Properbes: 

314'=R3.75 
1 112' = R7.5 
21/2' = R12.5 

l' =R5 
2" = R10 
3' = R15 

~~O_ln"tllnu~5!,""dlhlnIL 1 ...... _1= .. ... 
':I~)'KIiIl"'r '~~n4 ..... -I .............. I_ 
~~Slud" 

\upour Rtum1~_ _ 
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Product: 
E xcel Board 

Manufacturerl Dislribulor: 
Oarllek lne 
P.O. Box 434 
Monn HelQhts, Quebec 
JOR lHO 

Tel. (514) 226-7968 
Fax. (514) 226·7256 

Coat: 
4"S' 3/4' = Sl.301ff 

u .. : 
Structural frame And ErlClosure 

o..cripllon: 
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Excel Board Is a rlQld e!Ctenor sheathlng whlch prOYldes 
a base lor polymer rnodlfled slucco. Il ellmlnales the need 
for metallalh or libreglass mesh and IS applled hke regular 
sheathlrIQ. 

TechniC81 Daia: 
Wel9ht: 4"S' panel = 20 pounds 
Strength and Impacl reslstanee: Hlgh 
MOISture reslstance: No absorbtlOn 
Thermal properbes R4.0 
Density. 10 pound:.) per CublC loot 
Mechanlcally fastened uSlng screws, nalls. and staples 

Product: 
Excel 

Manufacturerl Dialributor: 
BPCOlnc. 
0240 St. PatrIck St. 
LaSale, Quebec 
H8R lR9 

Tel. (5t4) 364-0125 

CMt: 
$340.00-S4OO 0011000 rr 
u .. : 
Structural Frame And Enclo­
sure 

Description: 
Excel Is an e!Ctenor sheattllng 
whlCh elmnates the need lor a 
housewrap. 1115 applled hke a 
regular sheathlng, except 100nts 
are elther taped or covered wlth 
1"3' wood st,.,s. 

TechniC81 Oeta: 
(bued on 112- thickneee) 
DenSlty: 18.0 bJItl 
Air penneablllty· 

0.09 max. Us m2 • 75 Pa 
Water vapour permeablilty: 

5.0 mtnperm 
Transverse load at rupture: 

17.0 lb 
Compression strength at 25% 
delormabon: 71.0 IbIin2 

Raclmg streng1tl: 412 lb 
Impact strengttl (1/4' deforma­
Uon): 6.5 ft 
Nall puH-through: 88.0 lb 
Linear expansIon: 0.25% 
Thermal reslstance: RI .45 
Water absorbbon: 5.0%-6.5% 

- , 

• .- --

• 
't_ 



Product: 
Fypon Molded Millwork 

Manufacturerl Dlatrlbulor: 
Fypon Molded Millwork 
22 West Pennsylvania Ave. 
Stewartstown, PA 
17363, U.S.A. 

Tel. 1 (800) 537-5349 
Fax. (717) 993-3782 

Coat: 
$200.00- 5500.00 (US) for front 
door millwork 

Use: 
Structural Frame And Enclo­
sure 

De.crlptlon: 
Fypon Molded Millwork Is made 
from a hlgh denslty polymer 
and IS Intended to replace 
wood mouldlngs. Contrasted to 
wood, it will not roL 

Product: 
Hlghpolnt Roof Vent System 
(series 3) 

Manufacturerl Diatribulor: 
Aleor Rooflng 
9475 Pascal-Gagnon 
St-Leonard, Quebec 
H1P 1Z4 

Tel. (514) 325-1260 
Fax. (514) 325-9952 

Coat: 
$4.OOILF 

Use: 
Structural Frame And Enclo­
sure 

De.crlptlon: 
Hlghpomt Roof Vents are shm­
gle-over ndge vents designed 
to run the entlre length of the 
rklge. They provide lnereased 
rklge ventilation reduclng heat 
and rnolsture build-up, result­
Ifig ln longer shlngle life. lm­
proved Insulatlon eftectlveness 
and reduced structural deteno­
ratIOn. 

154 

Technical Data: 
Oenslty: Comparable to klln 
drled white plne millwork. Skln 
density Is greater. 
Ultra violet: MlllwOl'k not affected 
by UV rays when properly 
coated 
MOlSture reslStance: Non water 
absorblng 
Flre ratlng: Fypon parts can be 
made from Flbreglass Rein­
forced Gypson (FRG) or flre 
rated polymer. 
Solvent reslstance: Fypon is sol­
vent reslstant 
Odour/Gas: Releases no gas­
ses and is odour Iree 
Vermln and tungus reslstance: 
Fypon Is vermln and fungus ra­
slstant 
Insulatlon: Has a greater Insu la­
tlon value than wood rnouldlngs 

T.chnlcal Data: 
Profile: 518" shllgle-over ndge 
vent 
Ventilation: 13 square Inches 
per IIneal foot of net free ventila­
tion area 
Wldths: 9" and 11 5/8" wldths 
Composition: OlJ'able UV stable 
Ilzed polypropylene 
Conforms to roof pltches 3112 
through 16/12 



Product: 
Woodruf 

Manufacturerl Dlstributor: 
Aleor Rooflng 
9475 Pascal-Gagnon 
St-Leonard, Quebec 
H1P 1Z4 

Tel. (514) 325-1260 
Fax. (514) 325-9952 

Cost: 
$1.10/tr 

Use: 
Structural Frame And Enclosure 

Description: 
Woodruf IS a wood based rooflng shlngle 
that captures the look of cedar. The shln­
gles are denser and more durable than 
wood. They stand up 10 hall, hlgh wlnds 
heavy ralns and temperature extremes. 

Technlcat Data: 
Wealher ln col our naturally 
Deep rugged textunng 
MOlSture reslstant at 180°F 
25 year warranty 

Product: 
Fin-Ali 

Manuftlcturerl Dlstributor: 
International Exteriors Lld. 
5611 St-Francois Rd. 
St-Laurent, Quebec 
H4S lW6 

"tel. (514) 333-0300 
Fax. (514) 333-6904 

COlt: 
$4.25-S6.95nt2 Installed 

Use: 
Structural Frame I\!ld Enclosure 

Description: 
Fin-AIIIS an Interlocklng alumlnum shlngle 
rooflng system. Each shlngle Is em­
bossed wlth a wood-graln texture, coated 
wlth superalurlte, and applled under haat 
to provide a durable surface. 

Technlcal D8ta: 
Welght: 7.58 oz.(.214 kg) per unit 
10 Colours Offered 
Will adapt to any roofbne 
50 year warranty 
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Product: 
Polybutylene Plplng 

Manufacturerl Dlatrlbutor: 
Bow 
5700 Cote de Uesse 
Montreal, Quebec 
H4T 181 

Tel. (514) 735·5671 
Fax. (514) 735·8636 

Cost: 
$O.35·SO.45/LF 

U.e: 
Plumblng And Sanltary 

Description: 
Polybutylene plplng Is a flexible 
plplng syslem meanllo replace 
copper. Il is qUlCker and easier 
to Inslall than capper plplng. 

Product; 
Kohler 'Lite' Toilets 

Manufacturerl Diatributor: 
Nolco IfIC. 
7245 Ouesl Rue St. Jacques 
Montreal, QuebeC 
H481V3 

Tel. (514) 481·5614 

Coat: 
$251.00-$815.00 

U .. : 
Plumbing And Sanitary 

Deac:rlption: 
Kohler 'Llte" tOllets reduce the 
amounl of waler required to 
flush the tollel to 1.5 gallons 
without hampering the nushing 
system. 

TechnlCilI Data: 
Kohler 'Llte' tOtlets' 1.5 ga/Ion 
flush saves 57% of the waler 
consumed by a 3.5 gpf 'water 
savingO toRets and 70% of the 
waler consumed by standard 5 
gpf tollets. 

TechnlCilI Data: 
Pipe is chemlCaly Inert 
Freeze reslstant 
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NOlseless, ehmmates water 
hammerlng 
Reduces heat Ioss and ellm!· 
nates condensabon 
hght welght 47 bs/1oo0 ft 
Flexible 
Reduces use of 80"10 of elbow 
fittlngs 
Ellmlnates use of torch 
Fasler to install because JOints 
are cnmped uSInQ special pllers 
Uses copper JOirds 
Lite span of 50 years 



Product: 
Prefabncaled Shower Unit 

Manufacturerl Dlatrlbutor: 
MAA>< 
P.O. Box 1030 
600. Cameron. Ste-Mane 
Beauce. Ouebec 
G6E3C2 

Tel (418) 387-4155 
Fax. (418) 387-3507 

Coat: 
5310.00·$716.00 

U .. : 
Plumblng And Sanltary 

DeacripUon: 
One plece flbreglass shower 
unit 

Technlcal Data: 
The Untts have a plgmented 
gelcoat surface and are reln­
forced wlth resln. flbreglass. 
and other ngid support materl· 
ais. The welght of the Unlts vary 
trom 4Q.l 00 pounds. 

Product: 
Therma·Ray 

Manufacturerl Dlatrlbutor: 
CanRayinc. 
255 Restlgouche Rd. 
Oromoclo. New BrunswICk 

Tel. (506) 446-5100 
Fax. (506) 446-6879 

Coat: 
52.DOM 

Use: 
Healing. Ventilation. and Air Condltlonlng 

DeacrlpUc»n: 
Therma-Ray Is a radiant heat celhng panei 
whlCh Is Installed between the celling jOlSts, 
below the Insulatlon and aboye the finished 
celhng The heat radlatlng from the ceKing 
warms the floor. furnlture, and fumlshlngs 
which ln tum, warm the air. 

TechnlCllt Dalll: (for 10'·9- panel) 
Watts par panel: 160 
Weight: 15 lbs 
Maintenance free 
Flexible Installation 
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Producl: 
Prefabricated flreplace Unn 

Manufacturerl Dlab1butor: 
Foyer Securite 
2125 rue Monterey 
Laval, Quebec 
H7L3T6 

Tel. (514) 973-9999 

Coat: 
$1200-$2000 

U .. : 
Heatlng, Ventilation, And Air 
Conditioning 

Deacriptlon: 
Prefabricated fireplace unit 
which is qUlcker to Install !han 
building a conventlonal fire­
piace and less expensive. 

Technical Dalll: 
Option of hot air fan avaiiable 
Requires careful Installation of 
chlmney to prevent a fire from 
occurrlng 

Product: 
Thermopompe 

Manufacturerl Dlstributor: 
Turcotte 
690 Place Trans Canada 
Longueuil, Quebec 
J4P 1P2 

Tel. 527-4531 

Coat: 
$4000.00·$5000.00 

Ua.: 
Heating, Ventilation, and Air 
Conditioning 

Deecriptlon: 
Thermopompes enable the 
home owner to have one unit 
which healS and cools. 

Technlcal Dalll: 
40% reductJon ln heating coslS 
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Product: 
Geothermlc Thermopompe 

Manufacturer! Olatributor: 
Delta-Therm Ltee 
5917. rue Mignault 
Montreal, Ouebec 
H1M 1V9 

Tel. (514) 257-0561 

Coat: 
NIA 

u .. : 
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Heallng, Ventilation, and Air Condltlonlng 

Description: 
The Geothermie Thermopompe uses sub-soll tem­
perature as a means 01 heatlng and coollng a house 
During wlnter the sub-soll temperature Is wanner 
than the air temperature and ln the summer It IS 

colder than the air temperature. This allows lor 
Iremendous reductlons ln energy consumpllon. 

Technical Data: 
Piplng circuits Iilled wlth IIqUid run through the soD 
elther vertlCally or honzontally. 
Geothermlc Thermopompes allow lor 65% reducl10n 
ln heal1ng costs. and 35% reduction in air condition-
Ing costs. 

Product: 
Motion Sensor SWltch 

Manufacturerl Olatrlbutor: 
Levlton (Canada) 
165 Hymus Blvd. 
Pointe-Claire, Quebec 
H9R 1G2 

Tel. (514) 954-1840 
Fax. (514)954-1853 

Coat: 
$20.00 

u .. : 
Energy Supporbng Systems 

Description: 
The motion sensor swltch uses 
passive Inlrared to deleel m0-
tion, and automatlcally 
swltches on a IIght whlch wiN 
remaln III lor approxllnately 3 
minutes alter ail motion 
ceases. 

Technical Data: 
Voltage: 120 V AC/CA 60 Hz 
Wattage: 300 W max. incand. 
Senslng coverage: 20'·'2' 
Senslng angle 1100 

Photo-electnc sensor prevents 
Iights trom tumlng on during the 
day. 
Swltch Is heat 5eI'ISItIVe and may 
stay on If located near a heat 
source. 

~~ . .. 
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Product: 
Ground Fault Cllcult Interrupt­
ers 

Manufactur.r! Dlatributor: 
Levlton (Canada) 
165 Hymus Blvd. 
Pointe-Clalre. Quebec 
H9R 1G2 

Tel. (514) 954-1840 
Fax. (514) 954-1853 

Coat: 
$10.00 

Ua.: 
Energy Supportlng Systems 

Description: 
Electrlcal outlet wlth sensitive 
circuit breaker maklng It safe to 
use ln bathrooms. and outside. 

Technlcal Data: 
15 A 125 V at receptacle 
T,., Threshold of 5 mA 
Tnp tlme of 0.025 seconds 
Tel'!'lP8rature tolerance level of 
-31°F to 158°F 
1 1/8' deep body 

Product: 
Smart House T echnology 

Manufacturerl Dlatributor: 
Smart Llfestyles Itd. 
8595 Fraser St. 
Vancower. BC 
V5X3Y1 

Tel. (604) 321-2355 
Fax. (604) 322-6958 

Coat: 
NIA 

U .. : 
Energy Supporbng Systems 

Description: 
Smart House Technology pro­
vides an Integrated. pre-de­
slgned wlrlng and control 
system for ail electncal devlces 
ln the house. 

Technlcal Data: 
Compuler regulated electncal 
system 
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APPENDIX C 
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INTERVIEW GUIDELINES 

Date .................... . Time 

Person Interviewed .......................... . 

Position ................................. . 

Company ................................ . 

Name & age of president 

PART Ai COMPANY PROFILE 

1) Year firm established 

2) Main area of work ........................ . 

3) Number of units built since establishment of company ......... . 

per year ........... . 

4) Price Range Of Units 

5) Location(s) Of Construction .................. . 

6) Total Number Of Employees ................. . 

i) Number Employed In Administration ....... . 

ii) Number Of Office Staff ............... . 

iii) Number Employed In On-Site Labour ..... . 

7) Firm's Overhead .......................... . 

8) Average Sales Per Year ..................... . 

PART Bj FACTORS OF DECISION ON TECHNOLOGYj THE PRODUCTS 

1) Why would you or would you not use the following products? (with reference to the 
criteria on the matrix) 

* give product description 
* use 
* rough cost 
* history in industry 

2) where did you hear of it? 
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