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Summary 
This paper explores the proposition that there is a need for the effective 

monitoring of the resources devoted to new buildings and to the care oE existing 

ones because the resources available are limited. In particular. it examines a 

number of important and principally economic relationships that exist between 

research, industrial development, and codes and regulations in the building 

environment in Canada. It concludes that the complex nature of these 

relationships makes control over the resources devoted to better building and 

building care a very difficult task. 
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I Andrew H. Wilson, Canada 

I 
I 

INTRODUCTION 

I A number of important  r e l a t i o n s h i p s  e x i s t  between research ,  i n d u s t r i a l  
i 
I development and codes and r e g u l a t i o n s  i n  t h e  b u i l d i n g  environment i n  Canada. 

The o v e r r i d i n g  f a c t o r  i n  t h e s e  r e l a t i o n s h i p s  is e c o n o d c .  I t  i n f l u e n c e s  t h e  

answers t o  q u e s t i o n s  such as :  Why must we do s c i e n t i f i c  and engineer ing  

r e s e a r c h  i n  b u i l d i n g ?  How much should be s p e n t  on i t ?  What is  t h e  payoff i n  

i n d u s t r i a l  development from investment i n  b u i l d i n g  r e s e a r c h ?  What a r e  t h e  c o s t s  

of apply ing  b u i l d i n g  codes and s t a n d a r d s ?  What a r e  t h e  c o s t s  of r e g u l a t i n g  new 

bui ld ings  and o p e r a t i n g  e x i s t i n g  ones? Because of r e s t r i c t i o n s  i n  length ,  t h i s  

paper cannot  f u l l y  e x p l o r e  the 'answera t o  a l l  t h e s e  q u e s t i o n s ,  bu t  it can 

sugges t  where t h e  answers might be found. 

Economics, a s  a  d i s c i p l i n e ,  raakes u s e  of t h e  n o t i o n  of s c a r c i t y ,  o r  

l i m i t a t i o n ,  i n  t h e  a v a i l a b i l i t y  of resources .  But t h i s  n o t i o n  is d i f f i c u l t  t o  

handle  because t h e r e  a r e  d i f f e r e n t  k i n d s  of l i m i t a t i o n s :  t h o s e  t h a t  a r e  

phys ica l ;  those  t h a t  a r e  human; and those  t h a t  have t o  do w i t h  elements such a s  

t ime and a t t r i b u t e s  such  a s  e n t e r p r i s e ,  management. imagination,  and invent ion .  

which have both  p h y s i c a l  and human dimensions. Again. t h e s e  can only be b r i e f l y  

touched upon i n  t h i s  paper. But even when r e s o u r c e s  a r e  i n  s h o r t  supply,  t h e  

use  of research ,  t h e  encouragement of i n d u s t r i a l  development and t h e  a p p l i c a t i o n  

of codes and r e g u l a t i o n s  can  u s u a l l y  be made more e f f e c t i v e  by c a r e f u l l y  

a l l o c a t i n g  those  t h a t  a r e  a c t u a l l y  a v a i l a b l e .  

The b u i l t  environment i n  Canada h a s  a number of c h a r a c t e r i s t i c s  no t  shared  by 

most c o u n t r i e s .  For example, t h e r e  is not  one but  many b u i l t  environments 

a c r o s s  t h e  country.  each w i t h  i ts  own s e a s o n a l  v a r i a t i o n s .  Winter  i s  normally 

t h e  season t h a t  i n f l u e n c e s  how a b u i l d i n g  w i l l  be designed and b u i l t .  

BUILDING RESEARCH 

I n  Canada, a s  elsewhere,  it is r e l a t i v e l y  e a s y  t o  i d e n t i f y  t h e  r e s e a r c h  i n p u t s  

and o u t p u t s  of i n s t i t u t i o n s .  agenc ies ,  and f i r m  d i r e c t l y  involved with t h e  

b u s i n e s s  of bu i ld ing .  It is more d i f f i c u l t  t o  i d e n t i f y  t h e  b u i l d i n g - r e l a t e d  

r e s e a r c h  i n p u t s  and o u t p u t s  f o r  o r g a n i z a t i o n s  i n d i r e c t l y  involved;  f o r  example, 

companies i n  t h e  manufacturing s e c t o r  o r  u n i v e r s i t y  depar tments  of c i v i l  

engineering.  

Never the less ,  i t  is p o s s i b l e  t o  s a y  w i t h  some conf idence  t h a t  i n  1980 

i q g r e g a t e  expendi tures  i n  Canada f o r  c o n s t r u c t i o n - r e l a t e d  r e s e a r c h  and 

;(ivelopment were about  $50 m i l l i o n ,  of which f e d e r a l  a g e n c i e s  provided about  one 

rl.11:' and i n d u s t r y  provided one t h i r d .  I f  i t  is assumed t h a t  t h a t  t h e  b u i l d i n g  



s e c t o r  I 6  D accounts  f o r  60% of a l l  c o n s t r u c t i o n  R 6 D (and t h e  e n g i i e e r i n g  

s e c t o r  f o r  t h e  remaining 40%). t h e n  i t  can be assumed t h a t  t h e  va lue  of a l l  

b u i l d i n g - r e l a t e d  R 6 D i n  1980 was about  $30 mi l l ion .  T h i s  is a t i n y  f i g u r e  

when compared w i t h  t h e  $26 b i l l i o n  s p e n t  on b u i l d i n g  a c t i v i t i e s  d u r i n g  t h e  y e a r  

- j u s t  over  one t e n t h  of one p e r c e n t  of it. It is below t h e  i n d u s t r y  average 

f o r  Canada, and w e l l  below t h e  average f o r  s e c t o r s  such a s  e l e c t r o n i c s  anal 

aerospace  t h a t  a r e  heavi ly  research-dependent. T h i s  f i g u r e  has  changed l i t t l e  

over  t h e  p a s t  15 years .  

The propor t ions  of Canadian b u i l d i n g - r e l a t e d  r e s e a r c h  devoted t o  m a t e r i a l s .  

t echniques  and equipment have not  y e t  been s tud ied .  A q u a l i t a t i v e  examination 

of t h e  o u t p u t s ,  however. s h w s  t h e  m a j o r i t y  of Canadian a c t i u i t y  t o  be i n  

m a t e r i a l s  and techniques .  

Research and development a r e  two of t h e  prime s o u r c e s  of innovat ion  i n  t h e  

b u i l d i n g  s e c t o r .  a s  they a r e  i n  o t h e r  s e c t o r s .  S ince  Canadian R 6 D a c t i v i t y  is 

l i m i t e d  i n  i ts  coverage, a p r o p o r t i o n  of t h e  innovat ions  made i n  t h i s  country 

a r e  of f o r e i g n  o r i g i n ,  and of American o r i g i n  i n  p a r t i c u l a r .  On t h e  o t h e r  hand. 

Canada has  a network of agenc ies  a b l e  t o  provide t e c h n i c a l  in format ion  f o r  

b u i l d i n g  and engineer ing  c o n s t r u c t i o n  t o  a l l  p a r t s  of t h e  country.  A s  one 

r e p o r t  h a s  noted: 

"There is a l o o s e l y  connected technology t r a n s f e r  network of p r i v a t e  and 

publ ic  i n s t i t u t i o n s ,  a s s o c i a t i o n s  and companies w i t h i n ,  o r  a s s o c i a t e d  I 

with ,  t h e  c o n s t r u c t i o n  i n d u s t r y  i n  Canada. The a c t i v i t i e s  of t h e  members 

of t h e  network may inc lude  t h e  performance o r  encouragement of research .  

development, des ign ,  t e s t i n g  and i n s p e c t i o n  a s  w e l l  a s  a c t u a l  

cons t ruc t ion .  This  network f u n c t i o n s  q u i t e  e f f e c t i v e l y  when t h e  mutual 

i n t e r e s t s  of i t s  members a r e  involved.  I t  is a l s o  w e l l  connected t o  

sources  of technology abroad,  e s p e c i a l l y  i n  t h e  United S t a t e s . " ( l )  

Perhaps t h e  fundamental q u e s t i o n  t o  be asked about  b u i l d i n g  r e s e a r c h  i n  Canada 

is: Why continue? There a r e  perhaps four  answers. F i r s t ,  t h e  b u i l d i n g  s e c t o r  

needs sources  of new and d i g e s t e d  t e c h n i c a l  information.  Second, i t  needs 

l a b o r a t o r i e s  a b l e  t o  so lve  b u i l d i n g  problems which a r e  growing more complex w i t h  

time. Third,  t h e r e  a r e  s o m  p r o b l e m  unique t o  Canadian b u i l d i n g s  t h a t  r e q u i r e  

domestic s o l u t i o n s .  Fourth,  new m a t e r i a l s ,  t echniques  and equipment a r e  being 

made and marketed a l l  t h e  time, bu t  t h e  manufacturers  a r e  n o t  always prepared t o  

do the  necessary research  before  s e l l i n g  i t  t o  t h e  b u i l d i n g  s e c t o r .  

INDUSTRIAL DEVELOPMENT 

Although i n d u s t r i a l  development can  be d e f i n e d  i n  v a r i o u s  ways, f o r  t h e  purposes 

of t h i s  paper i t  may be cons idered  t o  have two p r i n c i p a l  components: growth i n  

n a t i o n a l  ou tput ,  and i n c r e a s i n g  q u a l i t y  of t h e  f i n a l  b u i l t  product. I n d u s t r i a l  

development must a l s o  be r e l a t e d  t o  t h e  p o t e n t i a l  market which, i n  t h e  case  of 
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b u i l d i n g s ,  is predominantly domestic. It m a t  be r e l a t e d  t o  t h e  l e v e l s  of 

t e c h n i c a l ,  f i n a n c i a l ,  managerial  and o t h e r  s k i l l s  a v a i l a b l e  w i t h i n  t h e  corps  of  

des igners .  deve lopers ,  c o n t r a c t o r s .  owners, o p e r a t o r s  and o t h e r s  a s s o c i a t e d  w i t h  

bu i ld ing .  It must t a k e  i n t o  account  t h e  e f f e c t i v e n e s s  of technology t r a n s f e r  

and e d u c a t i o n  networks, m e t  i n c l u d e  t h e  r e p a i r ,  renovat ion ,  e t c . ,  of e x i s t i n g  

b u i l d i n g s  a s  w e l l  a s  t h e  c o n s t r u c t i o n  of new ones,  and must recognize s a f e  

p r a c t i c e s  f o r  bo th  t h e  c o n s t r u c t i o n  and o p e r a t i o n  of bu i ld ings .  Thus one c a n  

s a y  t h a t  l i n k a g e s  e x i s t  between i n d u s t r i a l  development and b u i l d i n g  r e s e a r c h ,  

between b u i l d i n g  r e s e a r c h  and codes and r e g u l a t i o n s ,  and between codes and 

r e g u l a t i o n s  and i n d u s t r i a l  development. 

Canadians p r i d e  thelnselves on having a f i r s t - c l a s s  b u i l d i n g  c o n s t r u c t i o n  

s e c t o r ,  and i f  i t  is compared t o  those  i n  o t h e r  c o u n t r i e s ,  they  may be r i g h t .  

Yet from t h e  p o i n t  of view of r e c e n t  i n d u s t r i a l  development, t h i s  p r i d e  may have 

t o  be modified somewhat. 

For example, i n  r e c e n t  y e a r s  t h e  v a l u e  of newly-constructed and r e p a i r e d  

buildings ha8 been provid ing  a s t e a d i l y  d e c r e a s i n g  s h a r e  of t h e  Canadian GNP, 

down from 10.6 p e r  c e n t  i n  1976 t o  8.8 p e r  c e n t  i n  1981. I n  t h e  r e s i d e n t i a l  

s e c t o r ,  t h e  number of housing s t a r t s  h a s  d e c l i n e d  from 273,000 i n  1976 t o  

178,000 i n  1981. and a f u r t h e r  d e c l i n e  t o  130.000 is expec ted  i n  1982. At t h e  

same t ime,  t h e  p r i c e  index f o r  a l l  t y p e s  of r e s i d e n t i a l  c o n s t r u c t i o n  r o s e  from 

188 t o  322 (based on  1971-100). a n  i n c r e a s e  of 71% over  5 years .  I n  t h e  non- 

r e s i d e n t i a l  s e c t o r ,  t h e  index r o s e  from 163 t o  245 over  t h e  same per iod ,  a n  

i n c r e a s e  of 50%. ( 2 )  

R i s i n g  p r i c e  i n d i c e s  may r e f l e c t .  among o t h e r  t h i n g s ,  improvement i n  t h e  

q u a l i t y  of b u i l t  products;  however, they  may a l s o  r e f l e c t  d e t e r i o r a t i o n  i n  t h e  

q u a l i t y  of some b u i l d t n g  components which has  been o f f s e t  by improvement i n  

o t h e r s .  

The unemployment r a t e  f o r  t h e  b u i l d i n g  c o n s t r u c t i o n  s e c t o r  v a r i e d  between 1976 

and 1981 but s tood  a t  around 16% i n  1981. During 1982, t h i s  f i g u r e  has r i s e n  t o  

over  20%. Again, t h e  impact of t h i s  on n a t i o n a l  growth is negative.  But some 

of t h e  unemployment may be due t o  improvements i n  manpower u t i l i z a t i o n  

techniques ,  equipment. l a e t e r t a l s  and des ign ,  and t o  changes i n  s p e c i f i c a t i o n s .  

From t h e  numbers of papers,  books and a r t i c l e s  c u r r e n t l y  published o r  

a v a i l a b l e  i n  Canada, i t  is c l e a r  t h a t  a g r e e t  d e a l  of bu i ld ing- re la ted  

in format ion  is a c c e s s i b l e .  The Div is ion  of Building Research of t h e  Nat iona l  

Research Council. f o r  example, has  d i s t r i b u t e d  about  one m i l l i o n  copies  of i ts 

p u b l i c a t i o n s  i n  each of t h e  paa t  s e v e r a l  years .  But p u b l i c a t i o n  does not  i n  

i t s e l f  guaran tee  t h a t  proven technology is be ing  put  i n t o  prac t ice .  S i m i l a r l y ,  

improving t h e  q u a l i t y  of b u i l d i n g - r e l a t e d  t r a i n i n g  courses  does not ensure t h a t  

t h e  g r a d u a t e s  of t h e s e  c o u r s e s  w i l l  have o p p o r t u n i t i e s  t o  pu t  t h e i r  l e a r n i n g  t o  

work. 



Wl~i le  one can q u a n t i f y  t h e  g r w t h  component of i n d u s t r i a l  development 

r e s u l t i n g  from b u i l d i n g  (whether p o s i t i v e  o r  nega t ive) .  one cannot y e t  do s o  f o r  

changer, i n  t h e  q u a l i t y  of b u i l d i n g s ,  e i t h e r  a t  t h e  t ime of c o n s t r u c t i o n  o r  

dur ing  t h e i r  l i l e t  imes. For example, t h e r e  is very l i t t l e  in format ion  a v a i l a b l e  

on b u t l d l n g  maintenance c o s t s  and t h e i r  adequacy. I n t u i t i o n ,  on t h e  o t h e r  hand, 

t ends  t o  suggest  t h a t  b u i l d l n g  q u a l i t y  has been improving, on average.  

C0I)ES AND RECIII.ATIONS 

I n  1978, i n  response t o  t h e  widespread view t h a t  i n c r e a s i n g  government 

r e g u l a t i o n  of i n d u s t r y  might be having s e r i o u s  adverse  e f f e c t s  on t h e  e f f i c i e n c y  

of Canadian f i r m  and i n d u s t r i e s ,  t h e  Prime M i n i s t e r  wro te  on behalf of a l l  t h e  

P r o v i n c i a l  Premiers t o  i n v i t e  t h e  Economic c o u n c i l  of Canada t o  e v a l u a t e  t h e  

s i t r ~ a t l o n  and develop a  s e t  of p r a c t i c a l  g u i d e l i n e s  f o r  improving t h e  process  of 

government r e g u l a t i o n .  

The Council ,  i n  i t s  two r e p o r t s ,  made no s p e c i f i c  e v a l u a t i o n  of b u i l d i n g  

r e g r ~ l a t i o n s  and, consequently,  o f f e r e d  no g u i d e l i n e s  o r  recommendations w i t h  

regard t o  them. Iiowever. i n  one of t h e s e  r e p o r t s  i t  s a i d :  

"Regulat ion is a  p o l i t i c a l - a d m i n i s t r a t i v e  process  s p e c i f i c a l l y  designed t o  

r e p l a c e  o r  modify t h e  o p e r a t i o n  of e c o n o d c  markets  o r ,  i n  sone c a s e s ,  t o  

f i l l  gaps where no markets  e x i s t .  Both t h e  d e c i s i o n  t o  r e g u l a t e  and t h e  

d e c i s i o n  t o  change r e g u l a t o r y  processes  s i g n i f i c a n t l y  a r e  made i n  t h e  

p o l i t i c a l  arena."(3)  

I n  Canada, t h e  C o n s t i t u t i o n  p e r m i t s  t h e  f e d e r a l  and p r o v i n c i a l  l e v e l s  of 

government t o  r e g u l a t e  bus iness ,  markets and s o  on i n  accordance w i t h  t h e i r  

ass lgned  r e s p o n s i b i l i t i e s .  It a l s o  a l lows  o u n i c i p a l i t i e s  t o  r e g u l a t e  a c t i v i t i e s  

w i t h i n  r u l e s  l a l d  down f o r  them by t h e i r  r e s p e c t i v e  p r o v i n c i a l  governments. 

Thus, a ?rovlnce  may permit  i ts  m u n i c i p a l i t i e s  t o  adopt  a  b u i l d i n g  code of t h e i r  

own, o r  I r  may adopt a  s i n g l e  code f o r  a p p l i c a t i o n  i n  a l l  m u n i c i p a l i t i e s .  

The f e l e r a l  government h a s  no j u r i s d i c t i o n  w i t h  regard  t o  k r i l d i n g  codes 

except  i r ~  the  two nor thern  t e r r i t o r i e s ,  but  one of i ts agenc ies ,  t h e  Nat iona l  

Research Council ,  prnvides f a c i l i t i e s  Lor compil ing and p u b l i s h i n g  t h e  Nat iona l  

Building and F i r e  Codee (NBC. NFC). The NRC does not  *these Codes. T h i s  

is done by independent t e c h n i c a l  committees under t h e  gu idance  of t h e  NRC 

Assoc ia te  Committees f o r  t h e  two Codes. The Codes a r e  r e v i s e d  and r e i s s u e d  

every few years .  and a r e  c n n s t a n t l y  being updated. The NBC and NFC have been 

developed a s  complementary and coord ina ted  documents t o  reduce t h e  p o s s i b i l i t y  

o f  c o n f l l c t  i n  t h e i r  r e s p e c t i v e  requireroents. The NBC is e s s e n t i a l l y  a model 

code c o n t a i n i n g  only minimula r e g u l a t i o n s  f o r  t h e  s a f e t y  of new b u i l d i n g s  w i t h  

r e s p e c t  t o  p u b l i c  h e a l t h ,  f i r e  p r o t e c t i o n  and s t r u c t u r a l  s u f f i c i e n c y ,  among 

o t h e r  th ings .  The NFC. on t h e  o t h e r  hand, e s t a b l i s h e s  t h e  s t a n d a r d s  f o r  f i r e  

p r o t e c t l o n ,  f i r e f i g h t i n g  p r o v f s l o n s  and l i f e  s a f e t y  w i t h i n  e x i s t i n g  b u i l d i n g s ,  



inc lud ing  s t a n d a r d s  f o r  t h e  conduct of a c t i v i t i e s  caus ing  f i r e  hazards ,  t h e  

maintenance of  f i r e  s a f e t y  equipment, and e g r e s s  f a c i l i t i e s .  T h i s  Code a l s o  

e s t a b l i s h e s  t h e  s t a n d a r d s  f o r  t h e  prevent ion .  containment and f i g h t i n g  of 

p o t e n t i a l l y  hazardous f i r e s  o r i g i n a t i n g  o u t a i d e  bu i ld ings .  
The adopt ion  and a p p l i c a t i o n  of t h e  NBC and NFC vary a c r o s s  t h e  country.  The 

province of Newfoundland, f o r  example, has  no t  o f f i c i a l l y  adopted t h e  NBC 

a l though s e v e r a l  of i ts  o u n i c i p a l i t i e s  have done s o  on t h e i r  own. a s  has  t h e  

p r o v i n c i a l  Department of P u b l i c  Works f o r  t h e  b u i l d i n g s  under its j u r i s d i c t i o n .  

The province  has ,  h m e v e r ,  adopted t h e  1980 e d i t i o n  of t h e  NPC under i ts  F i r e  

Prevent ion  Act. 

The bus iness  of b u i l d i n g  i n  Canada is r e g u l a t e d  i n  a wide v a r i e t y  of ways by 

t h e  t h r e e  l e v e l s  of government, i n  a d d i t i o n  t o  t h e  NBC, NFC and o t h e r  bu i ld ing-  

r e l a t e d  codes. Governments r e g u l a t e  proper ty  s t a n d a r d s  and zoning,  t h e  f a t e  of 

h e r i t a g e  bu i ld inge ,  land use ,  b u i l d i n g  s i t e  s a f e t y .  t h e  u s e  o r  p r o h i b i t i o n  of 

m a t e r i a l s ,  and l a b o u r  union a c t t v i t i e s .  They r e g u l a t e  t h e  f i n a n c i a l  a c t i v i t i e s  

of p r i v a t e  e n t e r p r i s e s  engaged i n  new c o n s t r u c t i o n  o r  t h e  r e p a i r  of o l d e r  

bu i ld ings .  They a d m i n i s t e r  thousands of b u i l d i n g s  of t h e i r  own. They a r e  

concerned w i t h  t a x a t i o n ,  s u b s i d i e s  and g r a n t s  t o  encourage new b u i l d i n g  

c o n s t r u c t i o n ,  p a t e n t s  of invent ion ,  and s o  on. 

Government r e g u l a t i o n s  have economic c o s t s  t h a t  a r e  borne by buyers and 

s e l l e r s ,  owners, deve lopers ,  o p e r a t o r s ,  f i n a n c i e r s ,  t axpayers  and o thers .  Only 

some of t h e s e  c o s t s  can be determined. s o  t h a t  t h e  t o t a l  r e g u l a t o r y  c o s t  burden 

r e l a t e d  t o  b u i l d i n g s  cannot  be es t imated .  Regula t ions  may a l s o  have economic 

b e n e f i t s .  some of which a r e  measurable i n  monetary terms,  while o t h e r s  a r e  n o t  

s i n c e  they  a r e  enjoyed t o  d i f f e r e n t  d e g r e e s  by d i f f e r e n t  people. Shopping 

malls, f o r  example, can provide s i g n i f i c a n t  economic b e n e f i t s  t o  storeownere and 

customers,  bu t  t h e  p r o b l e m  caused by t h e  r e s u l t i n g  v e h i c u l a r  t r a f f i c  may annoy 

those  who l i v e  i n  t h e  same neighbourhood. 

Bui ld ing- re la ted  r e s e a r c h  provides  some of t h e  t e c h n i c a l  foundation f o r  

'developing codes,  s t a n d a r d s  and regulations. a l though t h e  r o l e  played by 

e x p e r i e n c e  is a l s o  s i g n i f i c a n t .  The s e a r c h  f o r  a sound t e c h n i c a l  b a s i s  f o r  new 

codes,  s tandard8  and r e g u l a t i o n s  may, i n  tu rn .  s t i m u l a t e  r e s e a r c h  i n  t h e  f i e l d s  

o f  b u i l d i n g  s c i e n c e  and engineering.  

The growing s c a r c i t y  of c e r t a i n  resources ,  such a s  energy,  h a s  l e d  t o  code- 

r e l a t e d  a c t i v i t y  i n  Canada. I n  1978, f o r  example, t h e  Assoc ia te  Committee on 

t h e  Nat iona l  B u i l d i n g  Code publ i shed  a document cover ing  measures f o r  energy 

conserva t ion  i n  new bui ld ings .  It was w r i t t e n  i n  a format t h a t  permi t ted  i ts  

u s e  e i t h e r  a s  a  g u i d e  o r  a s  a  b a s i s  f o r  new r e g u l a t o r y  requirements. The 

provinces were encouraged t o  cona ider  e n a c t i n g  t h e s e  measures but, t o  d a t e ,  

r e l a t i v e l y  l i t t l e  a c t i o n  h a s  been taken. 



The Assoc ia te  Committee on  t h e  N a t i o n a l  Bui ld ing  Code. s e v e r a l  provinces,  and 

many m u n i c i p a l i t i e s  have cons idered ,  and some have enacted.  bylaws w i t h  regard 

t o  t h e  c a r e  of o l d e r  bu i ld ings ,  e s p e c i a l l y  of t h o s e  undergoing renovat ion  o r  

des igna ted  f o r  h e r i t a g e  purposes. The o b j e c t i v e  i n  t h e  c a s e  of renovat ion  i.1 

t h e  sane a e  f o r  new bui ld ings .  H e r i t a g e  bylaws a r e  f a r t h e r  reaching  end ere not 
i n f r e q u e n t l y  impleoented by m n i c i p a l i t i e s  i n  o r d e r  t o  boost  assessments  on 

t h e i r  t a x  r o l l s .  The c o a t s  and b e n e f i t s  of t h e s e  a c t i v i t i e s  a r e  no t  y e t  well-  

e s t a b l i s h e d  i n  Canada. 

It is c l e a r  t h a t  codes and r e g u l a t i o n s  i n f l u e n c e  t h e  q u a l i t y  of t h e  f i n a l  

b u i l t  product ,  but  t h e  e x t e n t  t o  which t h i s  happens i n  p r a c t i c e  has  not  been 

measured. They may a l s o  i n f l u e n c e  t h e  growth, o r  d e c l i n e  i n  t h e  c o n t r i b u t i o n  of 

b u i l d i n g  t o  n a t i o n a l  output .  Again, t h e r e  a r e  no f i g u r e s - a v a i l a b l e  t o  i n d i c a t e  

t h e  s i z e  of t h i s  in f luence .  Even i f  t h e r e  were, t h e  i n f l u e n c e  of m r k e t  f o r c e e  

on t h e  d e c i s i o n  t o  proceed w i t h  a p a r t i c u l a r  b u i l d i n g  p r o j e c t  is probably 

s t ronger .  

As t h i s  paper is being w r i t t e n ,  t h e  l e v e l  of r e s o u r c e s  be ing  devoted t o  new 

b u i l d i n g s  and t o  t h e  c a r e  of o l d e r  ones is lower t h a n  it could  be s i n c e  many 

p o t e n t i a l  owners a r e  w a i t i n g  f o r  i n t e r e s t  r a t e s  t o  f a l l  f a r t h e r  t h e n  they have 

over  t h e  s i x  months s i n c e  J u l y  1982. I n  o t h e r  words, s a v i n g s  a r e  c u r r e n t l y  h igh  

i n  Canada, and a r e  no t  be ing  moved o u t  i n t o  b u i l d i n g  and o t h e r  i n d u s t r i a l  

p r o j e c t s .  

QUESTIONS AND ANSWERS 

The quest ion.  Why cont inue  t o  d o  b u i l d i n g  research? ,  has  been answered a l ready .  

The ques t ion  of how much should be s p e n t  on it i n  Canada has  no t  been answered, 

al though a study i n i t i a t e d  by t h e  f e d e r a l  t i i n i s t r y  of S t a t e  f o r  Sc ience  and 

Technology may provide some p a r t i a l  s o l u t i o n s .  

What is t h e  payoff i n  i n d u s t r i a l  development from investment i n  b u i l d i n g  

research?  No genera l  answere t o  t h i s  q u e s t i o n  have s o  f a r  been proposed and, 

when they a r e ,  t h e  i n f l u e n c e  of t h e  market, t h e  money supply and t h e  g e n e r a l  

economic c l imate  a r e  l i k e l y  t o  be seen  a s  more important  t h e n  b u i l d i n g  r e s e a r c h  

i n  i n f l u e n c i n g  i n d u s t r i a l  development. y e t  t h e  l i f e - c y c l e  c o s t s  of a  b u i l d i n g  

a r e  dependent on t h e  q u a l i t y  of t h e  product  and t h e  way i n  which it is cared  

f o r .  and both of t h e s e  r e q u i r e  a s s i s t a n c e  from b u i l d i n g  research .  

The c o s t s  and b e n e f i t s  of apply ing  codes and r e g u l a t i o n s  t o  b u i l d i n g  and t o  

b u i l d i n g s  a r e  d i f f i c u l t  t o  examine s i n c e  they i n c l u d e  both  t e c h n i c a l  and 

nontechnica l  elements,  not  a l l . o f  whieh + r e  measurable i n  c o a t  o r  b e n e f i t  terms 

u n l e s s  t h e  measurement is a p p l i e d  t o  p s i n g l e  and r e l a t i v e l y  s imple  s i t u a t i o n .  

Also. some r e g u l a t i o n s  negate o t h e r s  or cause a m i s a l l o c a t i o n  of resources  a s  a  

r e s u l t  of t h e  s t r e n g t h  of t h e  i n c e n t i v e  o r  t h e  d i s i n c e n t i v e .  involved.  There is 

a l i m i t ,  f o r  example, t o  t h e  number of ehopping m a l l s  any one c i t y  can absorb ,  
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so that a financial or a regulatory incentive to build more than this number 

could be a counter-productive use of economic resources. 

One of the principal difficulties in assessing the relationships between 

building research, industrial development and codes and regulations is the lack 

of available data, especially of a nontechnical kind. Another is the conplex 
nature of these relationshipe, which involve economic and human, as well as 

technical, elements and several levels of jurisdiction. Another is the lack of 

a basis on which to optimize these relationships. Yet, if they are not 

monitored continuously. a difficult task, the effective use of the available 

resources m y  be considerably less than might be achieved. 
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